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ABSTRACT

I ndustrial societies have always faced serious "waste disposal problems" and their
political identification typically constitutes theperceptionoflimtations in
the earth's capacity to "safely assimilate" this waste. The policy-response has
been the concept and practice of "dilution": a systematic and concerted attempt to
"enlarge" the globe's carrying capacity so as to "postpone" those limts. Dilution
rests on the assumption that human-industrial -waste canbepushedinto a formor
place where it is "rendered harmess"; it rests on the nyth of "away". Dilution

i S anexpressi onof society's preference to minimize its pol | utioncontrol activities,
anact whi chent ai | s reducing the perceived needs 0Of the environment to their
minimum, and then further compromising them still. It is a means of maximizing

the valued (but polluting) social production activities, and so strong is the
philosophy of "minimum necessary control/maximum permissable concentration" that
even future-planning tools such as envirommental impact assessments cannot escape
Its grip and divert us fromits precarious course. Dilution also has a cognitive
dimension: SO strong is our desire t 0i gnor eour wast eproducts, and so strong is
our refusal to accept limtations, that many contemporary industrial waste problens
are diagnosed as originating "out there" in the non-human world. The concept Of
"acid rain" (whi chhasbeen completely misunderstood to date) i s an excel | ent
example of the reification and mystification of industrial waste. When placed | n

i tswiderhistorical context, "acid rain" encapsulates the dilemas whi ch charac-
terize contenporary envirommental problem posing and the tensions to reconcile

t he increasing evi dence thatthereifno "away", despite our hopes and wishes to
thecontrary.
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| ~INTRODUCTION AND CONCEPTUAL FRAMEWORK

Amongst the diverse literaturewhich tries to explain the perceived failure
of envirommental policy in Canada and the United States there appears t obea
general consensus that policy efforts have produced "tough" legislation which is
not enforfed, resulti Nng in no compliance and continually postponed deadlines. With-
out embarking upon a thorough review of this |jterature, several dcm nantthmes
are worth noting to place the present study in its wder context. Schrecker (1984)
argues forcefully that polluters, as the favoured and more powerful interest?
group, have greater access to the decision-making and appeal s processes, ensuring
that their interests are maintained. Within this context other witers go on to
stress thatlegislationis often ambiguous and contradictory and leaves too much
discretion to agency staff. The result is fragmented and inconsistent policies
whi chunderutili ze existing powers (Estrin and SWaiﬁu]\.974; Estrin 1975; Schr ecker
1984) . Many economists argue that within a context of differential power, regul a-
tory strategies based on voluntary conpliance fail to provide industry wth enough
incentives to stop polluting. They advocate "making the polluter pay” through the
use of "emission charges" (Freeman and Haveman 1972; Freeman 1980; Dewees 1980a,
1980b) . And finally, writers like Davies (1970) and Ross and Wolman (1970) argue
that government has not beenwi | ling to spend themmeynecessary to ensure com
pliance. The main emphasis in all of this |iteraure is the policy-making process,
the relative power of the interest groups and the failure to met stated goals.

Wile many of these observations are inportant for an understanding of
environmental policy, thi s essay hopes t0 contribute totheliterature, and ulti-
mately the policy-making process itself, by focusingon al argel ynegl ect edaspect

of environmental policy: problem conceptualization. Rather than focusing sinply

onpol i cy-out puts and problem-solving, | al sowanttoexam ne the rootguestions



whi ch guide policy-nakers: the act of problemposing. The solution to any problem

Is only as valuable as the questions asked. These questions, as with every aspect
of problem-posing, presupposeval ue judgements and choices on thepartof those
who pose the problem; "environmental problens" cannot be taken at face val ue.
David V.J. Bell has argued that any conception of "political problens" nust
consider the "political identification of the problem efforts to diagnose it,
and policy responses to it. " He has proposed the concept of the "political culture
of problemposing" as a conceptual tool for the study of public problens:
Political culture constitutes a cognitive and evaluative fi|ter
t hat shapes our perception of problens: how we understand and
interpret theW how we assign importance to then; andhowne
perceive solutions to them (Bell 1981, p. 125, 113),
‘‘‘‘‘‘‘ | will refer to this cognitive and evaluative filter as the "policy culture" of
problem-posing. ,

The concept of a "policy culture of problemposing" refers more to "influence"
than "cause and effect” (Bell 1983, p. 5). Tt is a set of parameters which con-
strainand impinge upon possible interpretations ofproblems, restricting or
reduci ng policy options. As an (often) unconscious ordering of reality, any given
pol i cycul tureprovi desways of bot hacti ngandnotactig, of seeingandnot
seeing, operating as a bi aswhich favours certainavenues and discourages ot hers.

In its crudest terms, a policy culture can be understoodas the gamut of

predi spositions toward defining the "reality" of problems in a manner that is not

disruptive to the status quo.
Probl em conceptualization, in all its phases, 1S a political act. The mean-
ings assigned to events in the political arena are not "given" responses to objec-
— tive conditions., By their very nature, public problens are subject to a plurality
of meanings and therefore a plurality of solutions., The political identification

of a "problenmt also inplies the violation of an existing state of affairs: it
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presupposes a state of "nomality", a contrast between a "reality" and an "ideal"
(Bell 1981, p. 115; Cotgrove 1982, p. 32). The way in which any particular problem
| S conceptualized W || reflect this "valued state", and it is in the policy-
makers' attenpts to restore order thatthequestions andneedswhi chgui de the
prcessar ehi ghl yrefl ectiveof thebroadercontextinwhichthey appear.

The emphasis on probl em posing (as opposed to mere problem-solving) i S an
attenpttopl ace theoverallprocess initsw dercultural andhistorical context.
The aim is to demonstrate that many of the failures in envirommental policy, past
and present, can be attributed (or related back) to the way in which the problens
wer e conceptualized in their earliest stages; that policy-makers have yet to
achi eve adequate sol utions to environmental probl ens because they have yet to pose
adequat equestions. OF rather, thatinesocietywhichtheyare tryingtomanage
has not "allowed" them to pose the right questions.

The discussion will be oriented, at least in part, to the environmental inpact
assessment (ElA) process, although it will go much deeper than EIA's per se.
Envarormental | npact assessnent's are part of a broader tradition of "environmen-
tal inpact science": the documentation of human impacts upon the physical environ-
ment with the intent of aiding policy-makers in the fornulation of objectives and
strategies. The main objective is to determ ne_environmental qualify criteria with
respect to thevarious contam nants and policy-makers look to manage Society's
activities within the parameters specified. Al environnental inpact science serves
a predictive, guiding function. In those cases where the violation has already
occured (the majority of cases), the data serve to docunent "environmental impact
in retrospect” (or "environnmental inpact as it i s occuring”). This is the earliest

form of environmental inpact science in a policy context and provides the backbone

of all subsequent efforts to utilize i npact dat a.



The same environmental quality criteria al so inform "environmental | npact
forecasting". An excellent example is the Air Pollution Index, a tool introduced
inthe early 1970's to predict "air pollution episodes” and thereby provide the
opportunity to prevent the episode from occuring.

"Environmental impact assessments" proper are an application or utilization
of these environmtal quality criteria with a future orientation. The basic
premise i S that if social developments are planned, | f environmental jnpacts are
consi dered in the design of a project, many environmental problems can be elimi-
nated, at least with respect to the project in guestion. Past problems, it is
argued, have resulted from poor planning; future devel opments will be guided by
foresight.5

Wile the idea of future-plarmng is obviously worthwhile, any form of
planning is only as good as the social objectives which guide it. This essay hopes
to demonstrate t hatt hel ogi cwhi chgui des environmental problem-posing in Canada
I's so deeply embedded, and so faulty at its core, that any attempt at "rational
pl anni ng" whi ch employs this | ogic, even if executed to its own tems of perfection,
will not and cannot overcome many of the pollution problens suffered to date. The
probl em it will be argued, lies not in the absence of plaming (although this
Is part of it), but instead on the social objectives which govern the process.
These obj ectives often receive their best expression in the generic (and more deve-
| oped) environmtal impact science and the determnation of environmental quality
criteria. Inthis respect, an analysis of these basic criteria and how they are
generated will prove instructive of the value, and possibilities, of EIA's as a
pl anni ng tool.

A central task for environmtal policy-nakers is to "balance" social and

environmental "needs" (which are often seen to exist in conflict). The method used



I's a form of cost-benefit analysis (CBA), which entails an assessment of the costs
and benefits associated with a particular problemand the costs and benefits of
various pollution abatement strategies. The process sees the conversion of al
estimates i Nt 0 common (monetary) terms and the explicitgoalis to determne and
implement the course of actionwhi chwill result in theoptinumnet perceived
benefit to society, often expressed as the most "efficient” allocation of resources
both monetary and "natural”.. My purpose here is not to criticize CBA as a method.
| assume, for the sake of argument, that societies will always have to make deci -
Si ons based on subj ectiveval ue judgements and make trade-offs in relation to the
percei ved interest, whether expressed in monetary terms or otherwise. The concern
lies with the values and principles which govern contemporary CBA'S rel ation to
environmental problens. Cost-benefit analyses are sinply a mans to an end, so the
question must be: \Wat is the optimal situation or order which policy-mkers seek
to maintain or restore in the face of anamlous circunstances? In what ways do CBA's
refl ect the broader context in which envirommental and soci al needs aredefined

and brought to bear?

Neither environmental nor soci al needs exist in an objective, unequivocable
state. They are soci al andhi storical expressions and subsequently subject ®
conflicting interpretations and change. A though seldonly expressed as such, the
specification of envirommental quality criteria is an indentification of "environ-
nental needs". To say, for example, that concentration 'X' of a given contaminant
has notable effects on a particular plant species, is also to say that this plant
speci es needs or requires an environment free fram, or lower than, concentration 'X
Social interpretations of such needs are obviously critical in devising environ-
mental policy.

"Social needs" do not receive concrete expression in environmental quality

criteria, but they weigh upon the process heavily. Under the assumption that



" ..the basic objective of society is to enhance the welfare of its citizens...'
(United Nations 1983, p. 18) the paramount concept in the analysis of environmental
costs andbenefitsis thesocial need, the maximization of "social benefits".

Al t hough seldomly defined explicitly, the practicing definitions of "social need"
and "social benefits" are a function of the quantity of material consumption,

which in tun is a function of social production as a whole, as nmeasured by the
Gross National Product (G\NP). The GNP | s Seen as a measure of "progress" and the
wel | -being of the economy (i.e. growh) appears to be the overriding concern of
goverrmments and citizens al i ke. In short, theprovisioningof ahighguantityof
material goods is the matrix of "well-being" in Canadian society.,

Canadi an society is also mre than a "growh-oriented" society. It takes the
particul ar form of centralized, | arge-scal e, e€nergy-intensive production methods.
This necessarily results in another "social need", albeit an undesireable one:
the production (and consumption) of vast quantities of waste material. By neces-
sity, high production/consumption societies are high-polluting societies. It is
impossible to have one without the other.8

This matter contains t he seedofa further "social need": the need for waste
di sposal facilities. This is one of the "resource-functions" of the environment: to
provide a st or ehouse forhnmanwastes. This is what the non-hunan environnent nmeans
to Citizens in advanced industrial societies and describes how it is utilized
daily in such a society's efforts to practice its high-volume, energy-intensive
1ifestyle.9

These three social needs are inseparable. The more successfully Canadian
society satisfies its endless material wants, the more waste material it produces
and the greater is the need for waste disposal. This matter is critical for under-
standi ng the character of rany environmental problems and t hedesi gnati onof

environment al quality criteria.
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william Catton (1980, p. 273) has described modern societies as "The Culture
of Exuberance": "a culture founded upon the nyth of l[imtlessness.” This notion of
linitlessness accurately describes andunderlies thematerial pursuitswhich
characterize Canadian life and the traditional perception of the earth's capacity
to support this order. Catton's description is important for understanding the
context Of contemporary environmental politics: the "envirommental crisis" of the
1960's was -the political identification of |imts, in the environment and (inplicitly)
in human capacities. These circumstances were expressed in the central them of
envirommental politics at that time: "The Limts to Gowh".,, The perceived vio-
lation of limts in the physical enviromment signalled a Potential crisis for the
Cul t ureof Exuberance, a situation which Catton referred to as "overshoot". Just
as the air and water pollution crises signalled that the environment did not have
unl i m t edcapaci ty toabsorbhumanwastes, the energy crisis of a few years |ater
testifiedto similarlimitations ;. theearth's capacitytiprovide endl essmaterial
resources. The violations of these limts, in both cases, was precipitated by a
st andar dand style of |iving that was overtaxing the earth's carrying capacity.
It was this circumstance which gave rise to a need to define the environment's
limits.

This circunstance was critical for the social and environmental needs "bal ance"

whi ch ensued. The identification of |imits after the fact ™%t that these limts

were or would be preventing Canadi an soci ety from doing what it had been doing: t he
non-human envi ronnent appeared as a hinderance to "human development". The two
sides were thus cast into an oppositional, antagonistic context, a zero-sum equa-
tion, whereby social gains woul d represent environnental |osses, and vice versa,

meeting environmental needs would entail sacrificing DUmN heeds. Environmental

policy attempts to reconcile this conflict between: 1) the perception of physical



limits and the need to control S°°i€tY's actions to staywithin those limits,
and2) the perceived social imperative { gcont i nue (andexpand) the very activi-
tieswhich threaten those limits.;; The extent to which policy-makers had to

"do samething”, then, was adirectfuncti onof the proximity of those limts,

the extent to which t heper cei vedneedsof the envirorment were pressing (or had
been surpassed) . Policy-makers thus hadavest edi nt er est (however unconscious)
to interpret the environment's needs such that they were minimized; t he greater
the extent to which the perceived carrying capacity of the environment could be
"enlarged", the | esser theextenttowhichtheval ued social needswoul dhaveto
be compramised.

The result of this response to perceived |imts was the "dilution paradignf,
which functionsas a mans of "postponing” those limts. It is an'attempt to
achieve "the best of both worlds": unlimted "social development" with "acceptabl e"
environmental quality. This i s t he framework which guides t hebal anci ngof
environmental 00Sts and benefits. In practice it is a predisposition toward
reduci ng the enviromment to its "basic" needs as a mans of facilitating the
maximm material social gain. This is the broader framework within which environ-
mental quality criteria are generated, whether theyarederived from studying
"environmental i npact in retrospect” or will be guiding forward-I|ooking "environ-
mental impact assessments".

The body of this paper will explore how these predispositions have manifested
themsel ves with respect to modern air pollution policy. ™o nmajor issues will be
explored: urban "air pollution", which was a prevalent policy-issue in the late
1960's and early 1970's (and still exists as a distinct policy-problem today), and
the more recent "acid rain" problem which energed in the md-1970's. "Air pollution"
was (and is) antterof the "anbient concentration" of airborne "contam nants",

eritted primarily from industrial sources and autambiles, mainly in urban areas,



and the primary concernwas for human health. "Acid rain" represents the long-
ranget ransport of air pollution and is mainly centered around the acidification
of outlying, non-urban areas, primrily |akes and forests. A comparison Of

these two issues is essential for understanding the historical development of
air pollution policy in Canada, and the Study peri od, spamning 30 years and two
"different" | SSUeS, allows for extrapolation of future trends in the politics

of air pollution, as well as other environmental problems.
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|| - THE DILUTION PARADIGM AND AIR POLLUTION

Govermments Of Canada address environmental hazards throuch the "dil uti on
paradign”., Wth respect to air contam nants the foundational principles were
wel | articulated by the mid-1950% (if not sooner) and remain firmy in place
today with respect to acid rain. Wi | e air pollution policy within the paradigm
i S most commonly associated with the physical practice of dispersing pollutants
so as to "dilute" them, its roots go much deeper. The basic premise is refl ect ed
in the definition of the problem itself: "air pollution" describes conditions in

which the concentration of "air contam nants" exceed "tolerable" levels at the

"val ued" "point of impingement".,, In this respect, the paradigmcould rightfully
be called the "concentration paradigm”: diluting pollutants is a means of
reduci ng their ambient concentration.

Wrking from this definition, the policy process beginswith perceived

effects. Policy-makers address the results of pollution, after the fact.,, This
coincides with the present burden of proof |aws, which place the onus on the
complainant to prove both causation and harm This orientation al S0 makes the.
location and technique of problem-measurement critical variables in the determina-
tion of a "pollution problent.

The focus on the results of pollution also places meteorology in a central
rol e. Thebehaviourof the contamnants after they areemtted, their "problem-
potential", 1S determined by weather conditions and other non-human factors, such as

t opography._ The dil utionparadi gm s essentially a meteorological paradigm.

This definition of air pollution rests on the principle of a threshold (con-
centrations bel owagi venpointare "acceptable") and contains the important assunp-

tion that, while all contaminants are potentially hamful (if they are "party" to

the excessive concentration), not all contaninants contribute to such a state.;g
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-d finally, the dilution paradigmtreats pollution problems as a component
of "environmental and resource management" ‘16 The atmosphere's capacity for
"self-cleansing" i S an integral part of resource utilization and problens are
seen to result from their "careless use" (Canada 1986a, p. 1). Policies seek to
allocate and utilize this resource mre "efficiently" (United Nations 1983, p. 1).

Based on these foundational principles, oonceptualizing air pollution within
the paradi gm consists of four interrelated steps: 1) determmining "val ued" points
of impingement; 2) determining "t ol erabl e" concentrations; 3) determining the
cause and effect relations between em ssion sources and perceived effects; and
4) determining the best meansof controlling f or concent rati onatt heval ued
poi nt of impingement. Each of these steps will be examned in tumfor both air
pol lution and acid rain. The aimis to demonstrate that dilution is basically an
"out of sight/out of mnd" approach to environmental problems; at each step of
problem conceptualization policy-makers specify thecriteriaunderwhichcertain
ccntaminants are "rendered harnless", and with each . reduction in the number of
"suspect contaminants", the proportion which are apparently diluted increases. In
practice it entails relegating contam nants outside of the problemscenario,
ei t her bydi spersing them ignoring them or re-defining their problempotential.

In short, dilution is based on the myth of "away": the assumption that contam -

nants can be pushed into a place or formwhich renders them unproblenatic.

Determining "Valued" Points of | npi ngenent

The determination of "undesirable" effects is based initially on the rela-
tive valuation of that which is being effected, the "point of impingement". The
ruling criteria in this judgement are narrowy humanistic and economistic in
nature. The overridingconcenm s with human health and well-being, and then there
are the perceived economic costs of pollution; whether or not a perceived effect

to a non-human entity is classified as a "problent depends on the economic "value"
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of that entity. These priorities are expressed in Ontario's Environmental Pro-
tection Act, which focuses on "disconfort to persons”, "loss of enjoyment of
normal use of property", "nommal conduct of business", "damage to property" and
"injury toplantand animal |ife" (Estrin and Swnraif“1974, p. 45-6). These were
t hekeyi ssues surrounding the initial investigationofaircontamnnants and
key justification for government intervention.;, This anthropocentric and
instrumentalist perspective reflects a Strong current of contemporary i ndustri al
cul turewhi chvi ews the earth "excl usivel yas a support system for human wants”
(Leiss 1976, p. 39) g/ and is the first instance in which broader cultural

val ues "crop"what i s potentially problematic with respect to air contaminants.

Determining " Tol erabl e" Concentrations

Accepting for the mament this human division of the globe into valued and

(by inplication) valuel ess areas or components, what, then, is a "tol erable"
concentration? Wat do the anbient air criteria reflect? In practice, "tolerable"
| S operationalized as the maximum tol erable concentration, sometimes referred to
as "maximm permissable concentration". The matter was stated succinctly at the
1967 Ontario Pollution Control Conference:

Control does not mean camplete elimnation any more than good water

mans sterile distilled water. Thus, before anyconsi derati oncanbe

given to the "what', 'how'and 'timng of control, it nust first be

deci ded for »achpollutantwhat maximm anount, or rather maximm

concentration, can be present in the atnosphere above which any

Increase in concentrations is undesirable.” (Ontario 1967, p.83)y4
Thepol i cy function of "maxi num permissable concentration" can be understood
internsofits important corollary "m ni mum necessary control", the (often
unst at ed) rule of thumb in environmental policy. Both concepts st enf nt he

cost-benefit principle of "efficient resource allocation" and appear
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in two contexts: first, as a general principle of economic rationality, irrespec-
tive of a particular pollution problem, and second, as arul eof thumb indefining
minimal | evel s of abatement in those instances where a pollution problem has
been identified.
This first context is critical because it does not nomally receive

explicit recognition, and as a "resource-principle" it receives its best expression
in the work of Goodin (1976, p.176):

The reason men pollute is tocutcosts, and fram a soci al poi nt of

view it is positively undesirable to curtail cost-saving pollution
that the environment would itself remove. Nature's self-cleaning mecha-
nisns are natural resources which are continuously renewed, so it

would be wasteful to fail to takeadvantageof them The goal of
environmental protection policy, then, | s toguarantee that:

1) the natural capacity for environmental self-renewal is fully utilized:
2) polluting beyond nature's capacity for assimlation reflects a
bal anci ngof social hams agai nst gains; and

3) pollution is ceased where the social interest does not justify it.,,
Mich more wi ||l be said about "nature's self-cleaning mehanisms" shortly. This
passage is critical because it illustrates the logic of polluting to maximum
"permissable" | evel s prior to the formal weighing of the costs and benefits of
pol luting beyond these levels. Although Canadian policy-nakers do not explicitly
abi de by this formulation in such stark temms, their approach falls within the
same broad conceptual framework. This passage also indicates that, in the case of
environmental impact assessments, the utilization of the air as a natural resource
to its maximum appears as a given, unstated premise.,

The second context in which minimum necessary control guides the determina-
tion of acceptable concentrations is in those instances when the environnent's
"natural capacity for self-renewal" has been fully utilized, and it is only now
that"air pollution" proper enters into the picture. Contam nants emitted up to this
point were "freely" disposed of. The pressure to minimize reductions is especially

strong when problemare identified after the fact because control represents
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an infringement upon society's current affairs. Some formof reduction of concen-
trations, however, j g pecessaryatthe time of identification, so policy-makers
| o0k t0 minimize them as a means of continuing the valued waste-producing acti -
Vities to the greatest extent possible.
It is at this stage that cost-benefit analysis is formally applied. Teller

(1967, p. 1082) has witten:

For most pollutants, the question is mothow to control air pollution,

but rather how much to control it. Pollutants like fly ash can be

controlled to the 99.9 percentile, but is this necessary? One must
ask this question because air pollution abatement is not free.

The costs of controlincreaseexponentiallywith the degree of control, such that
a 100 percent increase in expenditure, for example, may only result in a 10 percent
increase in abatement. Wthin this framework, "the objective is to select the |evel
of abatement that minimizes the total cost to society." Seeking out the "optinal"
(minimal) level of abatement ensures that "the resources of society are being
allocated efficiently" (p. 1080).
Simlarly, Dales (1968, p.7-8) has argued that:
It is only when the ham done by disposing of a particular waste in a
particul arway exceeds thebenefits associatedw ththe practice that
a pollution problem exists.
Soci ety cannot avoi d paying for waste disposal, so the task i S to ensurethat costs
arenminimzed. Wthin this framework, according to Dales, "same pollution is a
good thing"
to theextentthatweprefer to sufferthewel faredamages caused by
pol lution rather than sufferthemeycostsofpreventing them
.. The questions are always: 'How much?', and 'At what cost? . (p. 15
Minimm necessary control as a rule of thunb is succinctly united with the tensions
to reconcile social and environmental needs in the 1967 Conference's Qpening Address:
Pol lution of our environment is a by-product of human activity and we

cannot elimnate it entirely. we can reduce it to a greater or |esser
extent depending on what we are willing or able to pay. For example,
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a factory may be able to produce the goods we need very cheaply but it
mey create, as a result, gross air or water pollution. Aternatively,
we may educe thepollution to thepointof being negligible but we
may face an increase in the price of goods beyond what we can afford
to pay. Qbviously, these are extremes and neither is thebestsol ution.
what we need is a sol ution savewhere between the extremes which will
provide us with the goods we need, at a price we can afford, while
creatingmmrepol | uti on than we are prepared to tolerate. (Ontario
1967, p. 3)
"Tolerability", then, is simply a function of what we "need" and can "afford".

The principle of minimm necessary control, then, has two dinensions: society
should not control emissions which are not contributing to perceived effects, nor
shoul d it control those which are any more t hannecessary. These ewnomic pressures
are an inportant deteminant of what is considered "acceptable". Cearly the
"social optimn is paramount, not the "environmental optimm". The costs which
are wei ghed against the benefits are both expressions of perceived social interests,
based upon what we need and can afford. My concern lies 1ess with where the |evel
of "tolerability" i s actual |y drawn and more with the existence of a social context
whi ch exhibits strong predispositions toward minimizing and then further compromis-
ing the perceived needs of the enviromment, itS minimal functional requirements,

I n favour of the narrowy defined social interest.

Determining Cause and Effect

Recallingthat each and every contamnant is potentially problematic, but -
that not all contaminants achieve such a state, policy-nmkers mst determine which
of the potential mssion sources are responsible for the perceived effects. Thig
causal link is vital, first, to establish that human sources are responsible (more
inportant with acid rain), and second, to specify which particular mssions zecount
for what degree of the problem

The pol lution-formation or -prevention process describes the manner in yhich

certain contamnants exceed or are prevented from exceeding "tolerable" [|evels.
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In its sinpl est terms, the relative concentration of contamnants is a function of
two broad and di verse factors: 1) the emssions factor, which is the |evel or
volume of contam nants rel eased into the atmosphere from both human and non-human
sources, and; 2) the dispersion factor, Which comprises the mneteorological and
topographical variables which | nfl uence the movement and behaviour of cont am nants
after they have been emitted.,,

The formation of air pollution is thusa function of the "fate" of the
contami nantsaftertheyaretitted: the relatinship between enission sources and
points of impingement is mediated by non-human (mainly meteorological) vari abl es.
Wen formilating eni ssions standards this dispersion factor is vital:

when consi deringoreval uating em ssions froma given industrial stack,
how then, can these anbient air criteria be applied? Wat relationship
existspetween the specific emssions of a given stack and the anbient
alr quality in the neighbourhood? Theconcentr ati onof nrmtam nants,
once theyleave the stack, becnedil utedordi spersed. Thedegree or
rate of dispersion will depend on local meteorological conditions and
t opogr aphy. Knowing the | ocal neteorol ogy and topography one can
estimate, to a practical degree, thedownw ndmmcentrati ont obe

ted under varying conditions using different formulae. Thus,if gn
industry is located in a valley where air movement js restricted, it
would have to control its em SSi OnS to a greater degree thanifit
were |ocated on an open plain with good ventilation. oOr again, under
normal atmospheric conditions, pollutants emtted to the atmosphere
will disperse quite readily, but when tenperature inversions are
experienced, the concentration of pollutants builds up. The frequency,
intensity and duration of inversions thus affects greatly what the
at mosphere can safely absorb. Meteorological and topographical consi-
derations thus dictate downwind concentrations. (Ontario 1967, p. 84),,

It is in this respect that the dilution paradigmis, inessence, a meteorological
paradigm24 The role of dispersion in fornulating control strategies will be
di scussedbel ow. For the moment I antoncernedwiththe inplications of this (and
simlar) fornulations of the origins or causes of air pollution.

The inportance of problemdiagnosis canmot be underestimated. The political
identification of a problem especially when labeled a "crisis", signals the

need for remedial action.What js to be changed, the extent to which it must be
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changed, and how it is to occur are closely related to the location of "causal
responsi bility", which "...is a matter of belief or cognition, an assertion about
the sequence that factually accounts for the existence of the problenf (Gusfield
1981, p. 13). The concept of causal responsibility has a dual significance. On
the one hand, any gi vencausal expl anati onfi xes certain variables as amenable t 0
changeandot hers as unamenable. Simlarly, whereas one causal explanation ny
signify the need for radical structural change in society, anothernayonlycallfor
minimal reform within the confines of the present institutional order. On the
ot her hand, theamenabilityofparticular forms ©of change inagiven society
influences the parameters of problem diagnosis. In other words, theunderstandings
and priorities found within a given policy culture will favour certain causal
explanationsard di sfavour or rule out others. In this way, diagnosis fixes, and
is areflection of, the favoured | ocus of remedial action, the hinges upon which
control efforts will swng.

In the diagnosis of air pollution, the post-enission factors are critical.
A 1973 Environment Canada document describes the formation of air pollution problens

as follows:

Whet her [undesirable] mncentrations occur, orwhether the atmosphere's
self-cleaning machinery can disperse and diffuse the contaminants, depends
on a host of [meteorological and other] factors...

Under normal conditions theat nsphereoperatesits own conveyor belt
for pollution. . ..During tenperature inversions, the conveyor belt Jams.

. ..Gases and other pollutants build up at ground level.(Canada 1973a,
p. 24, 27. Emphasis added)

The next example expresses clearly the reliance upon "nature's cleansing services"
as well as the antagonistic "friend or foe" relationship which ensues:

The atrmosphere is a highly volatile and fickl e_receiving stream It
changes by the hour. Itisnuchnre complex to understand and utilize
than is a river as a receiving streamfor liquid waste. The weather is
both our friend and enemy Perhaps, most of t he time, mother nature
does a reasonabl'e job of providing ventilation to carry away
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air contaminants. On t heot her hand, there are times at any | ocati on

when theweather stagnates and, for allpractical purposes, the air
contam nants stay right where we put them in the air. Suchaconditi on

is called an inversion. -..Evenwithsome degree of ventilation, there
are wind and weather conditions which move contami nants froni arge
source areas across great distances where they are returned to

ground level in sufficient concentration to have an adverse effect.

The plume carrying the contaminants may very well fumigate an area

having 3 c| ust er of popul ati onoranarea supporting agricultural

activities. As the clusters of population become more numerous gnd

expand. ..distanceand weather become |ess of an ally.

Foral | pacti cal purposeswe can't control the weather. Our only

option at this time is with respect to the control at the source of

alr contaminant emissions. (Ontario 1967, p. 10. See also Ontario

1973b, p. 2. Emphasis added)
Note that pollution occurs under "adverse weather conditions", when the "conveyor
belt" jams, acting to contain pollutants, or as a result of "certain wnd and
weather conditjons” whi cheventual Iy funi gateareas beyond the enission source.
Conversely, haman em ssions are not problematic if "mother nature does a reasonable
job of providing ventilation to carry away pollutants". Thus, as "both our friend
and enemy" is is the weather which either "creates" a pollution problem or
"orevents" it from occuring. The probl empotential of a contaminant, and therefore

hman ni ssions-rel ated behavior, is dependent upon the uncontrollable and unpre-

dictable air currents.

The fixation of causal responsibility is typically referred to as the
"attribution" process, and thediagnosis of air pollution can be described with the
concept of "external attribution": theprocess of assigning blame outside of the
soci al order. An opposite conception, Which would assign blame within the social
order, could be considered "internal attribution"., In a political context attri-
bution can be understood in terns of "scapegoating". Catton (1980), for exanple,
has noted that environmental problens are often attributed to abstract forces, such
as "inflation", or, as in the case of the energy crisis, to"Arab Blackmail".

26
These could be consi dered variations of external attribution. This internal/external
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conception is necessary tocapt ure the dichotamous human/non-human f eat ur eof
environmental politics and is closely related to the economic inperatives of
minimm necessary oontrol.The predisposition is to focus on "atmospheric |imtations"
rat her thanexcessi vehmandmands, choosing to ignore himan sources and contri-
butions and focus instead on post-em ssion behavior and "dilution". In this way

t hehummact i vi ti eswhi chunderly the PFOC®SS escape critical appraisal; blame
for the problemis conveniently assi gned el sewhere. Many of the further, and even
more interesting, inplications of this attribution process will become evident

inrelation to acid rain.

Control | i ng For Ambient Air Concentration

It was stated abovethattherel ati ve concentrationof air contamnants is
a function of the emssions and dispersion factors. Each of these factors figure
into the pollution-prevention equation in a different way. 0 the emssions factor,
only the human sources can be directly controlled. Post-em ssion behavior of the
contam nants, the dispersion factor, cannot be controlleddirectly, butcanbe
utilized SO as to promote dispersion. In its simplest terms, ther, a reduction
of concentrations can be achieved in one of two ways: either the human em Ssions
canber educedat the source through, for example, better control technology or
| ower production rates: or by prcnting dispersion through, for example, i ncreasing
em ssion stack height or locating emssion sources ingeographic areas favourable
to dispersion. The former strategy would represent "internal control", while
the | att erwul dbe "external control". (This should be interpreted parallel to
the concepts of "internal" and "external" attribution).

Historically, air pollution policy in Canada (and virtually everywhere else)
has favoured external over internal strategies. The choice of dispersion over

reduction at the source is a clear expression of minimum necessary control in
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practice; dispersing contamnants is a more cost-effective way of reducing
concentrations than emission reductions. And, as a passage quoted above | ndi cat ed
(page 18),evendispersion is a last resort, our "only option" because "we can't
control the weather...at this time.",, (One can only speculate in horror how
policy-makers would have proceeded had they thought suchweat her control was
even remotely possible).

"Control at the source" in this context does not refer to "reduction at
the source". It refers sinply to the utilization of post-enission conditions to
promote di spersion. Ar pollution "control" has been, Since its infancy, a meteor-
ological problem in almost every respect, and therefore never "control" as such.
Inpractice it is nomore than the fine artof neteom ogi cal predictionregarding
the relationshi pbetween emssions and val ued points of inpingenent; the basic aim
i S to try and employ the W nds to divert contaminants away frcnt heneasuring
instrurents. In this way dispersion lends itself to the illusion that the environ-
ment's carrying capacity has been enlarged. Also, t 0 the extent that pollution
is diagnosed as resulting frm particular weather conditions, control "naturally"
entails the better use of these conditions.,q

Ontario's Air Pollution Index (APl), which functions as an Air Pollution
Alert System is an excellent example of dispersion and meteorological prediction
under the guise of "pollution control".,q Wien the Index reaches the "advisory

level ", and when adverse weather conditions are expected to continue for at |east

six hours, pollution sources in the area ny be advised to curtail operations. If
readings progress to the "first alert” level, the Minister can order a curtailment

of polluting operations until a six hour weather forecast reads favourably. The

atmospheric factor i S paramount:
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The most practical advantage of the... IMeX is that, by tying it to
presumed heal theffects, the province has givenitselfa tool with
which it can control the emssions of utilities and industries at times
when the Index is elevated, which is t o say, when the ventilation of
the city is inadequate. (Ontario 1973, p. 27. Emphasis added)

The Index, then, js simply a measure of "ventilation" and indicates when production
is to be curtailed in anticipation of the next light ¥iMd (six hours on the
horizon), at which time it can be increased to previously acceptable (dispersed)

| evel s.

The economic rational es behind the use of such "warning systens" are neatly
outlined by Teller (1967, p. 1090), who considers such "forecasting" or "selective
abatement"” economically wort hwhile, first,

..because it recognizes that acute air pollution episodes occur

époradically and can be predicted. Second, the degree of abatement

reflects the situation at the moment. |f the situation worsens, a
greater amount of abatement can be used.

This approach mans that polluters do not have to use their control equipment at
al | times and can therefore "invest more economically in control equipment" (p. 1093).
Sel ective abatement, t hen, allows policy-makers to maintain air quality st andards
while keeping the costs of control to a minimum.
One inportant shortconing of the Index is that it only measures two of the

many contaminants present.,, The government's response to this criticismis that
the Index is Sinply that, an index:

. ..50, and suspended particul ate concentrations together give a very

good Idea of theextenttowhich all pollutants are accunulating or

being dispersed. In other words, the air pollution index is a measure

of the efficiency of ventilation in an area. (Ontario 1973, p. 27)
In practice this reasoning is contradicted. Te Mnistry keeps an "APl calling list",

B which is "...a record of all pollution sources |in Toronto] emitting at | east

3,000 pounds of either S0, or Esuspended particul ate matter| a week" (Ontario n. d. a,

p. 14).
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When the Index is el evated it i S only these operations which are notified. Such
action, directedatthe contaninantsbei ngneasured, shoul d lower the |ndex, even
if "adverse" weather conditions continue. However, no action i s taken to reduce
other contam nants which are no more able to "escape" the inversion. In other
words, efforts to reduce pollution are directed at |owering the Index, not

the overall problemit is said to represent. To effectively use the APl as a
"real" index would require curtailing autorobile use during "adverse" weather
conditions. Significantly, the automobile is not a major contributor of either

of the two contam nants which serve as indices.

Another popular di spersion-oriented "control” strategy is the use of tallery
em ssion stacks. Research on proper stack design to encourage dispersion was
conducted extensively in the 1960's and the practice has been applied widely.s,
The logic behind the taller stacks is fairly simple and reflects the urban charac-
t erof the valued points of impingement during this st ageofairpol |l ution
politics ‘13 The objectives of the anbient air quality program required the maximm
di spersion of contaminants away fromurban areas, and the taller stacks aided
considerably in the task. On several occassions Inco has argued that their new
st ackandr el at edneasur es:

. .. have done exactly what they were supposed to do: that is, inprove
the air quality inthe sudbury area by reducing ground level concen-
trations of sul phur dioxide and particulates. (Inco 1982, P.7) 3,
In this respect the "first-order consequence” of the taller stacks was positive:
contaminants were moved away fram the problem indicator.As to the event ual
deposition of the dispersed contamnants and the "second-order consequences",
| leave this for the discussion of acid rain. 3

The practice was criticized from the outset, mainly on the charge that

di spersed contaminants would not be "renderedharnl ess" as was apparent|y assumed,
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and would merely transfer the problemfurther afield (Hall 1973, p.26). In response,
the Ministry acknowledged that dispersing contaminants was no substitute for the
reduction of emssions at the sourceanddefended thepolicyas an "interim measure":

We think that [the Inco stack] . ..will assist, particularly when

there are inversion conditions, in dispersing pollutants. . ..It is

an interim measure and, of course, the ultimate goal is removal of

the pollutants at the source. 36
At the 1967 Pollution Control Conference tall stacks Werecitedas a "stop-gap"
measure (Ontario 1967, p.238).

Other strategies closely related to the taller stackssurmund the |ocation
of enission sources in areas with "good ventilation", or the burning of high
sulphur coal on days with "favourable wnd conditions".,, All of these dispersion
strategies are an expression of the deep-seated "need" for niniml necessary
control. To the extentthat dispersion |essens the need to install costly control
technologies it presents itself as the most "rational " choice.,q

Internal, reduction-oriented strategies have been implemented, although
never more thano #necessary to alleviate the perceived problem if that.
Whil e significant reductions can be attributed to these policies (on a source-
by-source basis), mainly through conversions to "cleaner" fuels, changes in pro-
duction processes and ot her mechanisms, many of these gains have been (or will
be) offset by an increase in the number of sources.,q

A significant shortcomng of any reduction-at-the-source strategy is that
the contamnants are still "produced” and waste disposal is still necessary.
Removing sulphur compounds vi a "scrubbers” prior to emission, or "washing" coal
prior to cambustion still |eaves the producer with waste compounds, and airborne
dispersion is nerely replaced with the need for solid waste disposal. Thus, reduc-
tion at the source does not el iminate the waste disposal problem it sinply

changes its form This point will be taken up again later.
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As the 1970's proceeded pol | ution problens slipped from the policy agenda,
partially due to the intervention of the "energy crisis? The public was al so
somewhat placated after t he initial policy responses: dispersion would have
produced visible results and the problem may have appear edunder control.

The success, however,was shortlivedas air contam nants re-appearedonthe

agenda within a few years as "acid rain".

e
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[l - THE DILUTION PARADIGM AND ACI D PAI N

The emergence of the "acid rain" problem in the |atter half of the 1970's
signalled a potential crisis for air pollution policy: "acid rain" demonstrated
that many of the previously dispersed pollutants had notbeen "rendered harni ess”
and in fact were accumulating and threatening environs (andt heiri nhabitants)
further afield. Although "airborne dilution" per se was called into question, the
principles of the dilution paradigm remain firmy in place and in fact have been
more i gorously applied.

The rel ationship between air pollution and acid rain is critical. A though
acid rain is essentially another expression of air pollution, the two issues are
set apart in twoimportant ways, steming from where and how the problemis
neasured. whereas "air pollution" was primarily an urban problem "acid rain's"
dominant points Of impingement are found inoutlying, non-urban areas. This shift
in where the problem is measured, which sees an increase in thephysical distance
between eni ssion sources and perceived effects, is pivotal: acid rain is consi-
dereda "long-range" problem, while air pollutionis a "local" matter. A new
concept was thus introduced into the politics of air pollution: LRTAP (Long-Range
Transport of Air Pollutants). The i nportanceof LRTAP in distinguishing t he two
issues is statedclearly in a number of government publications. For example:

During the 1970's t he govermment sof North America were preoccupied
with local or "anmbient’ air quality.... _

The concern for protecting local air quality remains | nportant.
Gound |evel concentrations of so; and particulate matter are of
particular concern with respect to protecting human health. But these
st andar dswer enever desi gned to protect the natural enviromment from
the slow accunul ation of acidic deposition. In fact, the decision to

build tall sticks in the 1970's to disperse the pollutants reduced
the local air pollution burden by adding to the problem of |ong-range

transport and deposition of acid compounds. | nstead of reducing pollution,

we nerely exported the effects. _ _
There 1S an obvious |inkage between |ocal air quality and |ong-range
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transport of air pollutants because a reduction of emssions wll
effect both. However; | egi sl ati onandrul es designed for the protec-
tion of local air quality are neither appropriate nor sufficient to
deal wi t hpol | uti ononar egi onal orcontinental scale. (Ontario 1985a,
P- 2)49
This passage highlights two points: dispersing pollutants to "clean up" cities
contributed to the LRTAP phenomena (a Second-order consequence), andcurrent
em ssion guidelines were mot designed with the effects of LRTAP inmind.It iS
inportant to note that dispersion policies contributed to LRTAP: the phencmena
was known to policy-makers prior to the emergence of acid rain, and in fact, the
Ontario government had been studying the acidification of the outlying Sudbury
environment for many years, but these effects did not become a policy-issue until
several years later.,, In other words, "acid rain" sinply represents the inclusion
of previously ignored contamnants into the problem lens; pollutants are now
fol | owed past the dispersion stage, beyond the immediate | ocal e of the pollution
sources and the urban pollution nonitors.

Wi le the incorporation of LRTAP into air pollution policy may represent an
extension or broadening of the traditional "short-range" problem | ens, other
aspects of acid rain conceptualization see this problem|ens contracted significantly.
Thesecontracti ons stem primarily front hetechni gue used to measure the current
problem the perceived effects which triggered the political identification of
"acid rain" were detected as increases in the ambient acid concentration of preci-
pitation and |akes. They were recorded on a pH (potential of Hydrogen) scale, a
wel | established nmeasure to denote the relative acidity or alkalinity of a solution. ,,
The pa scal e has remained the singular problemindicator since this time, and its
influence is felt at every stage of probl em conceptualization. First, the pH scale

only reads the effects of "acid-causing" contamnants and therefore excludes (or

ignores) all non-acidic contaminants from the problem lens. This IS an extremely
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important probl em reduction variable and is responsible for the singular focus
on S and No, in acid rain politics.,, Second, the pH measure al so reduces the
problem lens to contaminants i nt hei ragueous state. Sulphurous campounds, for
example, st undergo 3 conversion to sul phuric acid if they are to appear on
the problem indicator. | n jts simplesttemms, the pH measure reduces the air
contam nants problem conceptually and pragmatically, to "acid" and "rain", and
little else. A sample definition of acid rain reads:
Acid rain is causedwhen sul phur dioxide and nitrogen oxide emissions
mix with moisture in the atmosphere and return to earth as rainfall
that damages forests, waterways and aquatic life. (Toronto Star,
April U 1986)
other definitions emphasize that the contam nants are "transported, sametimes
great distances, by theprevailingw nds' (Canada 1984b, p.2). Thus, al t hough
LRTAP may represent a geographical extension of the problem |ens, it has been
accampanied by a bio-chemical reduction. This section intends to outline the
inplications and problems with this reduced definition of airborne industrial waste.
I't nust be stressed here that the use of the pi scale does not merely gui de
policy, it also reflects thebroadercontextinwhich itoccurs.|notherwords,
the pH scale has not simply led policy-makers down a narrow path; it's problem-

reductionpotentialreadily serves theinterests of minimm necessary control.

Determining "Val ued" Points of Impingement

In addition to the'standard' econom stic and humanistic crieriawhich
characterize contemporary environmental val ues, acid rain conceptualization |S
based on the further distinction between "sensitive" and "non-sensitive" areas:
waters and soils with a high al kal i ne -~omposition are better able to "buffer” or

neutralize acids. Qther ecosystems cannot neutralize the acidity, making them

"vulnerable". 44
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This acid-sensitivity-derived dichotomy reflects t he pH measure and when
used to designate "val ued" ("vulnerable") areas, immediately renders a |arge
portion Of the receiving environments out si de of the problem scenario. ;o Thi s
designation also mans that of the acidic contamnants (a relative mnority),
only those which are deposited on "vulnerable" areas contribute to theprobl em
or so the argument goes.

Acid rain is mainly caused by man-made em ssions of sul phur dioxide
and nitrogen oxides. When the rate of acid deposition exceeds the
rate at which the receiving environment produces neutral i zi ng
substances, there is a loss of the ability of soils and waters to
neutralize the deposited materials. (Canada 1984a, p.l)
Emissions not deposited on "Sensitive" areas register as "diluted" so to speak,
inthatthey falloutsideof the problem-measure. Thus, under thegui danceof
pH-derived "valued" ecosystems, air pollution politics is immediately reduced
to "acid-causing" contam nants whi ch combine Wi th noisture to realize their

acid-potential and are then deposited on "vul nerable" areas.

Determining "Tol erabl " Concentrations

The principle of minimm necessary control hol ds that emi ssions should
be controllednl ywhen, and no more than, necessary to alleviate the perceived
probl em and the importance of this matter for determning "tolerable" (i.e.
meximm) | evel s of pollution was established. The same principle operates to
gui de acid rain policy formulation. The costly nature of acid rain clean up has
been wel|-established and, when weighed against "negligible" perceived benefits,
Creates tremendous pressure to ninimze control efforts.,. The follow ng
passage from an Ontario Ministry of the Environment document echoes some of

t he statements from the 1967 Conference Cited earlier:
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Wi | e total abatement of sourceswoul dsol ve the probl em it must
beaccept ed that North American gociety will be using large
amounts of fossil fuels for many years to come. . ..|t must al SO
be accepted that it is most unlikely that technology could
reduceeni ssi ons of sulphur dioxide and nitrogen oxides to zero.
Therefore, abatement prograns apPI ied to new_and existing

sour cesnust define the specific amount that can be realistically
achi wedbyt echnol oayandbeef f ecti ve in protecting the
environment. We must determine in quantitative terms how much
acid |oading the environment can safely withstand so that the
minimal | evel s of abatement can be defined. (Ontario 1980, p. 16.

Emphasis added) 47

Thi spassagehi ghl i ght s two important points. First, the pressure to define the
maximum permissable concentration ("how much acid loading the environment can
safely withstand") results from the need (desire) to define "minimal | evel s of
abatement”. Second, this need to load the enviromnment to its maxi nuntapacity
appl i es to new and existing sources, which mans that the same principle would
apply toan envirommental i|npact assessnent.

When acidic tolerability is operationalized, the environment's mnimal
needs are further compromised. Having estinmated that the "affected parts of the
Canadian and American enviromment (more t hanami||ion square miles) are receiving
at least twice as much acid as they can tolerate" (Canada 1981, p.l. Emphasis in

original), the federal and provincial environment ministers agreed on February 15,

1982 that "wet sul phate deposition should be reduced to | ess than 20 kg/ha/yr by

1990 to protect moderately sensitive |akes and streans" (Canada 1984a,p.10.

Emphasis added). The target date has since been moved to 1994. This sacrifice of
less-than-"moderately sensitive" |akes and streamsis anot her instanceof social

priorities triunphing over the environment.

Determining Cause and Effect

As with air pollution, acid rain abatement strategies are tied to the

demonstration of decisive causal relations between sources and effects: again, only
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a fraction of all contamnants become "party" to the excessive concentrations
being measured and these specific emissions must be earmarked for control. The
role of post-emssion factors (meteorological and now geological) is central once
agai n:
Three things are necessary for these airborne pollutants to Create the
problems we now face:

- the first is the pollution source, usually in areas where there are
alotof industries.

- The secondi sweather conditionswhi chcarrythesepol | utantsover
long distances allowing for changes to take place. . .
- The third is areas which are sensitive to the buildup of acid rain
and snow. (Canada n.d.b, p.2),q

Thi s version of problemformation dcxninates acid rain thinking.

If a decisive cause and effect relationship was difficult, if not inpossible,
to prove with respect to the more localized air pollution problem, the LRTAP
factor has complicated matters significantly. This has also been an i nport ant
impediment t0 regulatory action and is often cited by those opposed to further
abatement. Thepolicylens now includes enissions frcmavarietyof North American
sour ceswhi char eni xed into a general "pool" of contaminants,q, and t he poten-
tial effects (or lack of effects) of a single source are now wei ghed against the
contributions of all sources combined. This has allowed Inco to argue on a number
of occassions that even if all Ontario emssions wereelininated, acid rain,
ori ginating el sewnhere, would continue to fall on the province, even on the Sudbury
area (ontario 1979, p. 17, 44).

The "appropriate" neteorol ogical and geological conditions of acid rain
fonti onhavebeen firmy incorporated into Canadian acid rain control programs:

Wienani nvent or yof poi ntorarea sources is coupled with meteorolo-
gical data and wth deposition fields and nonitored effects, informa-
tion is obtained which can be applied to abatement strategies. It can
be determined what sources have an effect of specific areas and the

share each source contributes to that effect. It can then be determ ned

which sensitive areas will benefit from abatenent from any one of these
sources. (Ontario 1980, p.7q,
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The i nport anceof this formulation camnot be underestimated. One reasonbehind the
extension of Inco's 1978 control order was that, in the face of newanduncertain
findings about acid rain, and in |ight of "the high costs of further abatement”,

it was judgedbesttiidentify the "ultimate abatement target" that would be
required before proceeding. Under the guidance of the dilution-assumption (supported

by the pH measue) policy-nmakers sought to determine "...the |gcation and serious-

ness of Inco emssion effects on precipitation acidity" (Odtario 1979, p. 43-45.

Brphasis added. See al so Ontario 1982b, p. 14). Any Inco €nissions which did mot
alter precipitation acidity would, of course, appear to be "rendered harn ess".
Time Mgazi ne has summarized the entirecause and effect problem neatly:
Thus far researchers have been unable conclusively to trace increased
acidification to a particular source of sulfate emssions. Scientists
are current!yworki ngon camputer models (to] provi de a firmer under-
of the process by which enissions are swept along by prevailing wnds,
chemcally transfornmed into acid rain, and deposited in far away places.
Up in the clouds, the chemical reactions that transfornms02 and NO,
into t he sulfur and nitrogen compourds of aci drai nare still imperfectly
under st ood. Studies are now under wav usina 'cloud chambers'...to
test pollutant gases in sinulated atmospheric conditions. (Nov. 8, 1982,
P- 104)Sl
These circunstances surrounding cause and effect are closely related to acid rain
probl emreduction: the inplicit assumption i s that contam nants which do not
undergoe a transformation to "acid rain" are unproblematic. The entire matter,
however, is radically flawed in its logic: the specific cause and effect questions
beingposedare only valid to the extent that the problem scenario has been "arti-
ficially" reduced in the preceding stages. In other words, having reduced the
scenario, policy-makers are led to ask questions which would not be relevant
otherwi se. These artificial reductions are closely related to the pH neasure and
the extent to which "acid rain" is a true msnonr.52
First, the designation of "sensitive" and "non-sensitive" areas is i sleading.

It haspbeen acknowledged (and apparently forgotten) by policy-nmakers on a number
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of occassions that even so-cal | ed non-sensitive areas are adversely affected by
the pollution:
. ..it has been found that many well-buffered |akes can |ose an entire
vear's hatch of valuable sports-& due to the acidic shock effect of
Spring run-off, when the pollutant |aden winter accumulation of snow
suddenly melts into the waterways. Heavy rain episodes can also cause
the same acidic shock effect. (Ontario 1980, p. 1. Emphasis in original)
The sensitivity criteria, then, is extremely limited and does notaccountfor the
full inpact of these acidic contamnants. Therefore, if policies were not based
upon this measure, regulatory officials would not be faced with the difficult
probl em of determining whi ch acidi ¢ enissions are deposited on these sensitive
environments.

The next stage of artificial problemreduction pertains to the question of
"acidity". Policy-makers have acknow edged in a number of occassions that a wde
range of non-acidic contaminants, many of which were being regulated as "air
pollution", are stillbeingemttedandare subject to long-range transport. 4
It is al soacknow edgedt hat myofthese contami nants, such as heavy metals
(often emanating from t he same sources’\michemit aci di ¢ compourds) harwm a
gi venecosyst em whether sensitiveornon-sensitive, and irrespective of the pH
criteria. For example, it hasbeen reported that the Ministry of the Environment
tried to recover several |akes in the Sudbuyarea after the constructionof the
superstack. Al though the application of lime was able to "neutralize" the acidity,
high metal concentrations (ni ckel and copper) still prevented thel akes from
beconming "livable" (ontario 1979, p.18). These points further invalidate the
use of the sensitivity criteria to designate the problem-potential of contam nants,
and further renders the causal relationship wetween acidic contamnants and sensi-
tive areas to circumstantial status.

The third point relates to the misnomer aspect of the "rain". Sul phurous
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compounds readi |y oxi di ze to form so, and SO3, and 80; readily combines with H,0

to form HZSO 4

makers can only measure sul phur pollution in its aqueous state, as sul phuric acid;

- sul phuric acid. Under the gui danceof the pH measure, policy-

hence the inportance of this conversion in acid rain probl em conceptualization.
However, it is wdely acknowledged that "dry deposition" accounts for approximately
hal f of all sulphurous and nitrous deposition, and is equally hamful.., This bit
of basic chemstry is vital because the contamnant so, clearly poses a threat,
wet or dry, and in fact, "the dry component of deposition is more important than
the wet in many forest ecosystens”, mainly through absorption into leaves and
needl es (International Synposium 1985, p.4).Policy-makers have known this for a
long time: "air pollution" measured the gaseous concentration of sul phur in one
of its dry, oxidized states (sO,).Sulphur di oxide's potential to convert to

sul phuri ¢ acid was al SO recognized long ago, al t houghapparent! ydi sregarded, at

| east to the extent that it was not one of the urban pollution indicators.c¢

[ nreduci ng the current problem to sul phurous compounds in their aqueous St at e,
policy-makers havecr eat edaneed to determne which particular emssions react
or combine Wi th moisture to form "wet sul phate". These are thespecific m ssions

which are targeted for control.., Ignoring this artificial distinction between

wet" and "dry" deposition, and hence the focus on acidic "rain", would render this
particular policy question irrelevant, or circunstantial at best.

It should be clear that if policy-mkers responded to their know edge that
"acidity" and the "rain", as well as the entire "sensitivity" criteria, are circum
stantial variables in problem-formation, and not causal, they would not be presented
with the need to determinewhi chof the many SO, particles are tra.sformed into
acid and deposited on sensitive areas. It would notmatterwhet her sul phurous

pol lution appeared in its gaseous or aqueous State, nor would it matter where these
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and other contaminants were deposited. Thi s, however, is what "dilution" is all
about: ignoring t he fact that sulphur causes problems, per i od.

If it were argued that the pi scale is merely serving as an index of all
| ong-range problens, thislogicwoul dbe wntradicted in the same fashionasits
"l ocal " counterpart, the API: policy-makers aredirectingtheirefforts to (some
of ) the contaminants whose effects are read on the pH index, and little else.
Wien policy-makers deci de to include more than 80, and N0 in their sights, when
they recognize (or admit) that these two contaminants in their liquid state com-
prise only a portion of a larger problem, it will become apparent that pH only
measures certain aspects of acidic inpact, and the question of acid-sensitivity
will be relegated to sewndary status (at best) and pi (hopefully) will be dethroned
as the dominant problem-measure. There will no longer be a need to deternine
the precise "acid-causing relationship outlined above, nor will opponents of
further abatement be i naposition to invoke the arguments about uncertainty
which ensue fromthis matter. The further inplications of the diagnosis of acid

rain will bedi scussed in a separate sectionbel ow.

Control ling Fbr ambient Aci d Concentration

It has already been indicated that "controlling" acid rain entails no more
than alimtednunberof contam nants. |Inlookingatthe strategies available to
t he govermments of Canada, the circunmstances surroundi ng the problem rule out two
of the major air pollution "control" methods: altered stack heights and a warning
system Altered stack heights are not an option for obvious reasons. Just as taller
stacks contributed to the problem |owering stacks would reintroduce more Serious
urban air pollution problem As to the development of an acid rain warning system
al ong thelines of the API, such a systemis not feasible. The nature of the

problem with its considerable tine | ag between em ssions and deposits, the slow
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andcumul ati venat ur eof the effects, as well as t heuncert ai n links between
the causes of a given acidic rainfall are in direct contrast to the conditions
surrounding an urban "air pol | ution epi sode".
another di | ution-oriented strategy for "controlling" acid rainis the applica-
tion of lime to acidified |akes as a way of neutralizing the pH. Wil|e liming has
been carri edoutin some areas Of Canada, it is openly acknow edged as a reme-
dial measure and not an effective abatement strategy.c,
These circunstances |eave the reduction of emssions at the source as the
only feasibl e long-term abatement option, and has been readily acknowledged as
such. Ontario's Standing Committee on Resources Development (1979, p. 20) wote:
All of the experts appearingbefore the comittee agreed that the only
effective, long-termsolution to the acidic precipitation problemis
substanti al reducti onof the quantities of sulphur and nitrogen oxides
emtted into the atnmosphere from human sources..,
Theelimnation of "selective" and "interim abatement thus intensifies the pressure
to reduce theeni ssionswhichwere S0 strongly resisted in the earlier years. It
is not surprising, therefore, that after more than a decade of debate and "further
research", these reductions have not been made. | nretrospect, theregul atory
actions which led to dispersion were relatively prompt, most | i kely because "external"
control is much less threatening to the Canadian political -econom corder than are
"internal" Strategies.
The major policy questions for some time have surrounded the implementation
of thepnposedreductions, and the linmted problemdefinition outlined above
has remained unquestioned. How effective, however, can such policies be, even
if executed to perfection? Even if, for exanple, Canada and the U S. resolve their
differences and abatement efforts receive full commitment, including the finan-
cial backing necessary to achieve the 50 percent reduction of emssions by 1994,

this goal was derived fronestimates of "wet sul phate" on "moderately sensitive areas".
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what about dry sul phate, non-sul phate andnon-sensitiveareas? Add to this the
economic growth rates predicted (and prayed for) for comng years. WIl it seem
"rational" togo any further, especially in the face of econamic pressure? Havi ng
struggled for over two decades to achieve such modest gains, will opponents (or
even proponents) of envirormental protectionaccept the need for further abatement?
Present policies, if implemented, Wi ll |ikely be seen as an "end" to the problem
and it will be hard to argue otherwise until the problemresurfaces, at which time
the debate will start anew, and most likely under more mystifying terms.

| t must al sobe notedthat, although a 100 percent abatement would be "jrr a-
tional" resource utilization, even such a conplete removal of all contam nants
from stack emissions would not relieve society ©of the need todi sposeof thiswaste.
Once "captured", these contaminants must go "samewhere", they must be st or edand
"managed", most |ikely in a "slag heap" (an "acid waste landfill"), where they
willaddto society's grow ng solid waste disposal problem. Whether you look
at toxic and radi oactive waste, household garbage or air contaninants, "disposal”
I s anot her dilution-myth whi ch functions to prop up the illusion that there is
an "away". Matter i S never "disposed” of, it IS merely moved scmewhere el se.
Furthermore, even this strategy does not address the i nevitable waste "production”
whi ch appears | ong before any given compound is slated for combustion. Even i f
Inco, for exanple, were aple to remove and safely store 100 percent of the effluent
whi ch comes from the stack, their mning practices are responsible for an estimated
50, 000 tonnes of fine acid tailings, amongst other substances, emitted into local
water systems daily. Simlarly, coal minimg contributes to the acidification of

aquatic bodies through "acid mne drainage".cq
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THE REIFICATION OF INDUSTRIAL WASTE AS ACID RAIN

"(acid rain] i s so unassuming. Yet it is perhaps our ultimate horror -
‘hedestructionof our way of life by padweat her." (Toronto St ar
April 5, 1987)
The weather has al ways played an important causal role in the formation
of air pollution. Locking at acid rain, this causal role has beenhei ghtened
considerably, and the air contamnants problemoften appears in a highly "reified"
form. ., Thi s "naturalization" of the problemcan be attributed to three factors.
First is the altered control strategy scenario. The elimination of many di spersion
t echni ques and the subsequent increase in pressure to finally reduce em ssions at
the source gives policy-makers a vested interest, however unconscious, to furt her
extemal i ze the problem Second, acid rain is testimny to past policy failures,
and therefore, any respect in which the problemcan be naturalized relieves the
burden of facing up to these failures. Thisis especially important pecause
policy-makers are Still enploying may of the same concepts which msguided air
pollution policy. And third, once the phenomenon was cast INtO the meteorological
(non-human) real m thepotential exjsted, andevenmifestitself to varying
degrees in conceptions of air pollution. In fact, this is why it was cast outwards
inthe first instance; to side-step the human role and "hide" the wastes. LRTAP
probl ens see an increase in the physical distance between em ssion sources and
perceived effects, and this mere shiftingeographicproxinmty lends itself to
greater "meteorol ogical intervention" in the problemformation process. This is
especi al |y the case when the complex causal variables are seen to reside in the
atmosphere |t self.
Acid rain problem-formation was presented above as a three-stage process.
At other times it appears diagramatically as a five-stage process. An example is

reproduced as Figure One below. Figure ™wo is a truncated version of the sane



- 38 -

: 9 »-/A‘-"f
! 2 ﬁé J'SEJISIﬂvilco.ﬂsflﬁs @( L ol 2 !

WINDS CARRY ROLLUTANTS OVER LONG PISTANCES ... WUNPRERS, OR EVEN THOUSRNDS OF KILOMETIRES

FIGURE ONE - A Di agranti c Representation Of Aci d Rai n Problem~Formation
(Source: Canada (n.d.b)

Wines carry Rxceuranrs [owa )/] "

FIGURE ™O - A Diagrantic Representation of Air Pollution Problem Fornmation
(Adapt ed From: Canada (n.d.b)
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diagram to represent the daminant conception of air pollution in retrospect.

Note that in the case of airpollution {he assunption that contaminants ar e
sufficiently diluted (gupported by local ambient air measures) stops the process
at this stage. Itwas only with the "discovery" of acid rain that the model

(scope of vision) was extended. | wll address each of these five stages, begining
with transportation, to demonstrate themanner andextnttowhi chaci d rain has

became reified and nystified with respect to its origins or causes.

Transportation: The Winds

Conceptions of air pollution sawthe wind as a "receiving streanf Or ~CON-
veyor belt", terms which inply an "end" to the problem i.e. dilution. As"disper-
sion" the wind takes pollutants _away fram the valued points of impingement and

thus of ten plays a preventative role. Acid rain and the LRTAP process, on the

other hand, lock at the end result of dispersion, that is, the eventual deposi-
tion of contaminants, and this places the wind into a role of "mode of transport"”.
The wind thus enters the problem scenario prior to the perception of effects;
pol lutants are transported by the winds before their effects aremeasured, and
subsequent | y, the problem is oftensai d to "come from" thewinds:

This fallout of destructive acid rain, snow, and to a |esser extent

dry particulate matter, results from the |ong-range transport of
air pollutants.... (Ontarro I980, p.l. Emhasis added)

The wind al so "causes" the pollutants to transform:

(S0, and Nog]) go through cheni cal changeswhi | ebeing carri ed
by the winds through the atnosphere. (Canada n.d.b, p.2. Ewhasis added)

The inplication is that a problem would not ensue if LRTAP were absent.
This scenario contains an instructive irony. Mthe extent that air pollution
is caused by "poor ventilation" or the lack of dispersion, it could be said to

result fromthe absence of LRTAP. " eaning up" pollution entailed dispersion,
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and this dispersion, nowread LRTAP, apparently | S the causeofacidrain. Policy-
makers, in effect, painted thenselves into a comer (or were trapped there by
their predecessors). When pollutants fail to disperse, they cause one problem
when they do disperse, they cause another. The division of the globe into
sensitive andnon-sensitiveareasi sobviousl yani gqortantadditionhere: the

problem-potential of contaminants is now a function of where the w nds take them. .,

The Mysterious Transformation

Several passages citedabove suggest that the transformationof sul phur
dioxide t0 sulphuric acid is the result of LRTAP. Another example fram Ontario's
Environment Ministry:

..acid pollution is formed by a complex series of chemical and physi -
cal reactions....

Sulphur and nitrogen compounds, em tted primarily in the form of
sulphur dioxide S@;) andoxi des of nitrogen (Nog), are transported
by winds and air currents at high and low altitudes. Meteorological
conditions can carrythese pollutants hundreds to thousandsofm|es
fromtheir starting point, allowing time for chemcal transformation
to acids. (Ontario 1980, p.l. Bwphasis added) .,

The mysterious nature of this transformation is played-up considerably. Environnent

Canada has referred to it as "abracadabra"-like (Canada 1981, p.15) and _Time has
witten: "Precisely how acid rain forns in the atmosphere is still a mystery
to scientists" (Nov. 8,1982, p.98). | have already shown that the transformation
to acid is not a causal variable in the damage attributed to s0,, nor is LRIAP

a causal variable in the conversion. It was even acknowledged publicly by Environ-
nment Canada in the early 1970's that the conversion to sul phuric acid could

take place in the respiratory tract of humans and aninmals (Canada 1973c).

At no tume during theairpollutioncontroversywas this matter referredtoas
"nysterious" or "abracadabra"-like, probably because it wasn't being used to derive
em ssion standards. LRTAP, on the other hand, is said to "allow changes to take

place", creating the inpression that the contam nants would not pose a problem
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i f theywerenot transported and did not convert. The emergence of thjs factor
inthe politics of acid rain is an important feature of the problems mystifi-

cation: the problemis created "up there", in the clouds.

Deposi tion: The Rain

Acid rain has become so closely associated with the rain, literally, that it

appears as if therainis the cause of the problem. A Canadian newspaper has
referred to "the rain of death" and "stopping the rain"; Environment Canada (1984b)
discusses "thecost Of cl eaning the rain"; the Ontario government has published a

document entitled The Case Against The Rain (1980); Time opens its wer story

on the problem by saying "nowadays the davastation brought by the rains...";
ar ai ndr opi sof t enusedt 0 symbolically represent the issue, as aredecapit at ed

unbrel | as; and possibly thenstdi shearteni ngoccurancehas been the appearance

of a colouring book for children aged 4-9 entitled Rain Rain Go Away ..,
Furthermore, Environment Canada's "Acid Rain Watch", published weekly, recently
report &t hat:
Sunny ski es agai nprovi dedaneasyweek for researchers at the Ontario
Envirorment Ministry's acid rain centre at Dorset.... The only recorded
preci pitati onwas on Wednesday when fourm | |ineters of dangerously
acidic rain fell with a g level of 4.1" (Toronto Star, I\/hrcﬁ 28, 1987)
One is led to believe that air wntamnants are not a problemwhen it is not
raining. The preceding pages have al ready showed that this is not true, and it is
here that we find asimilar irony to that of the wind as "prevention/cause".
Measurements Of anmbi ent ai rwncentrati on do not detect sulphur in its aqueous
state, andwnsequently, the rainappears here as a "cleansing agent", "washing"
the wntaminants fromthe sky ad preventing an air pollution problem from forming.,,

Through the contemporary problem |ens, on the other hand, the contaminants only

become probl entic because the rain brings them from the sky, as a "rain of death".
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Cearly the contaminants pose a problem whether it rains or not. An important
contributing factorhereis that rain is naturally acidic, a fact whi chhas
allowed opponents of regulation to argue that "acid rain is natural" (Tim
November 8, 1982, p.98). This statement is not false, sinply msleading and fur-
ther testinony to the inappropriate nature of the pH measure.

The rain, as with the conversion to acids, are circunstantial variables in

problem-formation whi ch have been made to appear as_causal.., Thi s process al so
lends further credence to thenythof "away', the assumptionth@t jf contaminants
are blown here or there, or are converted this way or that, they are "diluted".
The dual roles played by both the wind and rain in recent history are testimony
that the assumption is patently false. Pollutants must go "somewhere", and in the
case of air pollution and acid rain, "somewhere" is always the other. If the
two issues were conceptualized | n the sanbreat ht he contradiction would become
unbear ably explicit. Acid rain policy-nmakers are in a particularly difficult si-
tuation because many of the "aways" have been elimnated;, hence the el aborate
meteorological and chemical criteria under which contaminants gre still excl uded
from the problem scenario. In effect, policy-makers, with the help of pH, have
created more "aways".

The altered conceptions of the wind and the rain in problemfornation have
the following inportant result: the distance between sources and effects is now more

than geographical, it is al so bio-chemical, meteorological and, in effect, ideational.

Sensi ti ve Receiving Areas

Sensitivity denotes a geol ogi cal condition and em ssions which are not
) deposited on these areas are not considered problematic. More often than not, this

geol ogi cal circumstance is cited as one of the main reasons Canada is presently

suffering from the effects of acid rain. An Inco official has stated that:
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The soils of much of Eastern North America are t hi nandl ow i n
alkalinity and the acidity that might otherwise be nreutralized by
wel | buffered soils reports into | akes andriversunneutralized.
(Inco 1982, p.1-2. Emphasis added) 66

I n this way the geological factors are cast into acausal rol eand, just as the
weat her sometimes acts as an "ally" , policy-makers and polluters now have

"geol ogical allies" in those areas which are not "vul nerable".

Emissions: Natural Versus Anthropogenic Sources

Further testimony to air pollution's reification is found in the discussions
of em ssion sources. It has been recognized for some time that certain contami-
nants, such as sulphur dioxide, are present in the atmosphere as aresul t of
volcances, forest fires, and other occurances. Wth acid rain, however, this
matter has received such praminence that it must be interpreted as a prime factor
in thenaturalizationof pollution. Figure One depicts emssions as being of
human origin, and this is in concert with the camonly acceptedunderstandi ngof

the problem Many discussions of acid rain however, before anything else,

nention that there are natural sources of pollution and that rain is naturally
acidic. 2An Envirorment Canada "Fact Sheet on Acid Rain" (1985) asks,a@s its 'first of
fifteen questions, "Wat causes acid rain? Are sources of acid rain natural or
man- made?" The Special Envoys Report (1986) opens its discussion of "mssions" wth:
Same of the sulfur and nitrogen campounds that aret hepr ecur sors of
acid rain are emtted by natural sources. Sulfur and nitrogen are
natural components of the sea, soils, and organic matter; consequently,
both sul furandnitrogenccnpounds areregul arlyrel eased to the
atmosphere t hrough organi ¢ and inorgani c processes. (p.8) s
Wi | e non-human sources of air contam nants were often nentioned in earlier air
pol lution discussions, they were never assigned the importance one finds today
with acid rain, .o and at no tine was their presence sedas reason enough to
seriously question the human role in problem-formation.69 Al though policy-makers

today often acknow edge that "natural mssions of sulfur and nitrogen compounds
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are relatively insignificant contributors to acid rain" (Special Envoys 1986, p.8)

t he prominence assigned to this fact prior to dismissalis an interesting

reflection of current conceptualizations of air pollution.

Monster In The Clouds

G ven the carbination of factors cited above, that there arenatural sources
of acidic compounds, that the pollutants are "brought” by the winds, that they
are "created" by same "nysterious" atmospheric and chemical process,that they
are often deposited by a non-human agent, the rain, which is naturally acidic, and
t hatt heul ti mat edet exm nant of haxms geological, it is onlyamall step,

conceptual Iy, by which acid rain takes on extrene, highly reified forms of

rain as "the most devastating formof pollution imginable, an insidious malaria

of the biosphere" and "a far more subtle and insidious foe than we thought possible

not too | ong ago" (enphasis added); former Ontario Environment M nister Keith
Norton stated that "facid rain] appears to our experts to remain ranpant" and
referred to the province's "all-out war" on acid rain" (ewhasis added); Prime

M ni ster Mulroney has spoken thus of acid rain: "it's killing our |akes, it's
killing our environment and we can't solve it alone. The nefarious effects of

this are indiscrininate" (emphasis added): and Environment Canada (1981, p. 12,10)
has referred to the pollutants as "a heavyweight prizefighter” and an "unnatural
killer stalking the water".,, Al times the science fiction overtones become
explicit:

Youknow, it sounds like yellow journalism |ike something out of
2001, when you talk about the rain essentially being a rain of death;

It sounds |ike a screen play for a science fiction movie; a pl anet
where invisible gases undergo a transformation as they travel through
the clouds, eventually falling to earth - sometimes t housands of



o

- 45 -

kilameters from their source - as aci ds capabl e of crippling the
envirorments they i nvade." (Canada 1981, p. 17,3. Emphasis added)

Stated sinply, the problem is presented as non-human, as samething which
originates "up there" and preys upon the innocent earth. This portrayal of a

"mad killer" on thel ooseperhaps reaches i t'S graphic epitome on the cover of
Time magazine (November 8, 1982) where it is represented, literally, asa monster
in the clouds preying upon a serene wilderness area.,;

It could be argued that the reified representations of acid rain which we
witness are merely "attention getters" or "effective symolic communications®,
but the "attention getters" used to commnicate air pollution fifteen years ago
wer egual i tativel ydi fferentanddi dnotnystify the relationship between source
andreceptor to theextentwe find today. In 1970 Time referred to "poi soni ng
the air"and"an a-spheric sewer", phrases which could imply a human source.
Conversely, some newspaper headlines fromthe 1980% have read: "Acid From The
Sky - Corrosive Rain Has Become An Insidious Menace" and "Death In The Sky"
(emphasis added), descriptions which in no way suggest a human source.,, Further-
nore, in light of the rain nmetaphors which characterize acid rain discourses, con-
sider the followng, also from Time in 1970:

Lawsui ts continue to spew from (Tllinois Attorney General WI|iam

Scott Junior's] office in Springfield like smoke froma busy factory
in East St. Louis. (January 5, 1970, p.37. Emphasis added)

Tabl e One bel ow counterposes sel ected passages from_Time's first major cover story
on "the environment" in 1970 and the 1982 cover story on "acid rain". The
contrast should be clear.

This reification of air pollution may be more anbi guous than unequivocal
at the present time, in that few people may actually believe that acid rainis

caused by external, natural forces. However, the evidence presented here may
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TABLE ONE - Sel ected Passages From Time Comparing Air Pollution and Acid Pain

1970

1982

Title: "Fighting to Save The Earth

From Man"
"The U. S environnent is seriously
threatened by the pndi gal gar bage
of the world's richest economy.”
". ..the country's visible decay,
Anerica the Ugly."
. ..the dangerous illusion that
(man]can build bigger and bi gger
industrial societiesw th scant
regard for the iron laws of nature.
. ..Like maggots in a sack of flour..."
"US. plants...gush 172 mllion tons
of smoke and fumes into the air."

" ..man's mindless destruction. "

Title: "Acid Rain: The Silent Plague"

". ..the devastation brought by the
rains is so silent, invisible,
pervasive...."

" _winsidiousnal ariaof the
biosphere."

"...a bli?ht as Wi despread and
careless of its victims, and of

i nternational boundaries,
winds that disperse it."

as the

. ..a catastrophe of a leisurely
ki nd, trouble building up a shower
at atin-e"

"Acid rain is natural."

Feb.2,1970
pp. 42-49

Nov.8,1982
pp. 98-104

represent the early stages of a trend which will see the human role in problem

formati on increasinaly absol ved or removed. The potential for thistrend is

especi al |y strong becauseitappears

that policy-makers will be increasingly

faced with the task of re-addressing problems which were the focus of past policy

efforts, and the location of blanme will

these policy efforts are eval uated.

have inportant ramfications for how

Murerous examples support my contention that this trend is increasing. For

exarple, in April, 1986, a report on "

Toxi ¢ and Oxidant Air Pol | ution" was rel eased

wi t ht hehopes of moving contemporary air pollution politics "Beyond Acid Pain"

(Mellon et al 1986). Wthin days

newspapers reported the new problem as
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"Toxic Rain" (Toronto Star, April 29, May 5, 1986) and the label quickly found
its ny into an editorial cartoon (Toronto Sun, April 30, 1986). Thus, while

the report may have hel ped policy-makers recognize the need to nove beyond "acid",
the problemis still associated with the "rain". In light ofthe well entrenched
existence Of "acid rain" the incident was not surprising, but disheartening
neverthel ess. At |east with acidic contaninants the rain is a circunmstantial
variabl e, butm such connection -exists with toxic pol | utants. It would appear
that the symbol i s runni ngawayw t hot heri ssues as well.

This tendency to naturalize environmental problens i S notrestrictedto
matters of air pollution. The well-known case of the "Toxic Blob" in the St, Cair
river is areified expression of "industrial waste", its former name. Consider
also the circumstances surroundi ngt hecl osi ngof Metro Toronto beacl"lesi nt he
sumer of 1986, as presented in the daily press. On July 20 the Torohto Star
reported thatdangenus bacterial |evels atthewaterfrontwere "caused by a
carbination of hot, rainy weather and an antiquated sewer system" The story is
dom nated by the non-humar. variable, the rain, and says little of the sewer system
itself. Subtitled "Pollution is Suspected After Near-Record Rainfall" the story
stated that the beaches would remain cl osed for several days, "depending on the
weat her." The rains continued for several weeks andonAugust 8 the Star reported
that "percistent and at times torrential rains thathavedi acouraged swimmers
are also responsible for the warning signs that went up today at Hanlan's Point."
Complaining that "we're at the mercy of the weather'*, a Toronto Health inspector
is quoted further: "If the weather changes, if it stops raining, and if we get

same wind to move the water around the situation could change.” The [next day the

paper reported that "warm temperatures andwet weat herwi | | keepal 1 of Toronto's
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beaches closed this weekend", and the Toronto Sun reported on August 28, under
t heheadl i ne "Rain Gods Frowned on Metro", that "the downpour cl osed many
beaches for at least 24 hours and others for the rest of the sumer", citing a
Toronto Board of Health official as its source. This is an excellent example
of circunstance turned into cause: the rain could not close the beaches by
itself, only in conjunction with other, human, factors.
The rain was al soacul pritin the famous Love Canal case, at | east

according t0 one press report:

For at | east adecade, theburiedchem cal swereno problem. But

in 1976, after years of abnormally heavy rain, the chemnicals, | eaking

from corroded containers, began to rise. (Time, August 14, 1978)
Significantly, each of these examples stem from the re-emergence of apparently
"controlled" pollutants. If the evidence presented here is any indication of
how policy-makers will attempt to expl ai n future environmental problems,
extreme reification will be the order of the day. 5

Recal ling the conceptsof internaland external attribution introduced

earlier, if causal responsibility for these problems was |ocated within society's
dominant val ues and practices (internal attribution), we would, in effect, be
adm tting thatourdeep-seat edandcheri shedgoal s are the primary component of
problem-formation, the causal factor. As a result, wi de-reaching and potentially
revol utionary change would be called for. Internal attribution, not surprisingly,
Is strongly resisted. External attribution, on the other hand, manages to side-
step such critical self-appraisal and helps prop up the illusion that Canadian
society can carry on without significant alteration. Wecanallrestassured
that any probl ens encountered al ong the way originate from "without" and not from
"within"; at least it's "not our fault". If the political classification and

interpretation of particular meteorological and bio-chemical Ooccurances We Wi tness
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appear to saylittleaboutthenatureof theproblemtself, they speak volumes

on the policy culture of air pollution. External attribution also legitinates

the emplyoment of the preferred external. control strategies.
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IV - CONCLUSIONS

When policy-makers address pollution problems after they have occured, as
t heyusual | ydo, they ostensibly seekt odet em newhi chcontam nants are
responsi ble for the infraction. In doing so, they al sodeci dewhi chcontam nants
are not_responsible for the perceived problem Establishing innocence in this
context is an implicit component of establishing guilt and it is within the
machinations surrounding cause and effect that we fi ndanunveilingof the
criteria under which contaminants appear "diluted", the unfolding and articulation
of the various "artificial" problemreduction factors which indicate that the
majority of emissions are "rendered harmess". The effort is guided, at least in
part, by the unstated maxim "out of sight/out of min "o Donni ng a set of
"gl asses" which immediately rel egate the "unval ued" parts of the environment
outside of their field of vision, policy-nkers then further sacrifice (ignore)
perceived environmental needs in the name of short-teneconcm C gain. Measures
are then utilized which inplicate only a fraction of all contamnants, |eaving
the rest "unseen". Wen, and if, a response does ensue, it |ooks to push the
probl em out of sight, into a formor place where it will not be detected. Here
it awmaits to be "re-discovered" under infinitely more camplicated and nystifying
cause and effect circunmstances. The case of acid rain is a perfect example.Indeed,
policy-makers appear t0 be engaged in an el aborate effort to relegate the vast
maj ority of contam nants outside of the problemscenario to support the
assumptior: that they have been "diluted".

The process is closely related to the principle of minimm necessary control:
caught in a circumstance whi ch sees a |arge amount of contam nants already in the
environment, and under tremendous pressure from all sides to "clean up" as little

as possible to ensure unimpeded production, any contanmi nant which policy-makers
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can successfully divert from their measuring instruments relieves the perceived
clean up burden accordingly. In short, policy-mkers have a strong vested interest
inrelieving the perceived proximity of the earth's limitations, and dilution
serves this illusionwell.

C.C. Lax's interpretation of the Toronto lead smelter controversy provides
another illustration of the way i n Whi ch contaminants are given a "clean slate", and
al S0 demonstrates that the process applies to local and |ong-range problens alike.

At the risk of oversinplifying the lead case, the follow ng generalizations can

be made. All parties acknow edged thatthel eadsmelters in question emitted

| ead into theat mspher eandt hatt hepresenceof | eadcoul dbedet ectedin the
surrounding areas. Itwas al so agreed, at least in principle, that |ead poses

a serious health threat and that incidences of | eadpoi soni ng were documented in
the area (although this last point was not wholly accepted by some). The nain
questions surrounded the demonstration of cause and effect. Put sinply: "How do

we know that the lead emitted from these smelters was responsi bl e for contamina-
ting the residents> It could have been other sources.” The burden of proof rested
on the complainants, and as t heaffectedresidents disco-, answering this
question in decisive tems is inpossible. Assuming, for the sake of argunment, that
the lead emitted from the smelters was NOt the same lead which contaminated t he
residents, as thedefendents clainmed, and that other sources were responsible,

the follow ngguestionbegs to be asked: What, then, happened to the | ead smelter's
em ssi onsi ft heydi dnot mt am nate the immediate vicinity? Wer edi dt heygo

and how is it that they were "rendered hammless"? Theansweri s that they conta-
minated Ot her regions where the effects of | ead were not being monitored..c
The net result in this case, as with acid rain, is that the perceived carrying

capacity of the earth is "enlarged", at least according to policy-nkers' calculations.
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When the principle of minimm necessary control operates with respect to
future developments, when pollution problems haveyettooccur, the deeper
resource-1ogic upon which it rests is fully exposed. This dinmension is clearly
vital for the environmental impact assessmentprocess. (Once defined as a resource,
the air (aswithanything else) is fully subject to the contemporary laws of
econamic rationality, which dictates that all resour cesnst beused in the most
efficient manner. Efficiency in this context entails exploiting all of the
atmosphere's capacity for "self-renewal" as a cost-effective measure. | n some
instances, if this logicwere followed toits extreme, the result would be more
pollution as society would attempt to use all the "wasted" air in "undevel oped"
areas. |If policy-nmakers have not yet consciously erected polluting factories
in theseareas sinply to utilize this air, it is mst |ikely because such facto-
ries have not been needed. \Wen the need does arise for this air to serve as a
waste di sposal flacility, EIA's t hensel ves wil| inform policy-tiers how best to
utilize it to itS maximm, either by recommendi ngt hatt hepl ant bel ocated in
an area Wth "good ventilation" or sare other dispersion tactic.

Even if such EIA's were executed to perfection, if they were completely
camprehensive and integrated into the decision-making process well in advanceof
all project commitments, if they were based on complete and preci se information
regarding all ecosysteminteractions, and if-they were backed by the necessary
politicalwillto see their perfect implementation, they still could not escape
the grips of maxi num pemmissable concentration. As a passage quoted above (page 29)
indicated, new and existing sources of pollution should be designed in relation
to the maximum amount Of acid |oading the environment can "safely" withstand.
Even if policy-makers could predict all the |ikely consequences of a given project,

is it wise to consciously maximze the huan inpact on the earth for the sake of
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fulfilling narrowly defined social interests?

Arquments in favour of such a course of action are even less tenable in
relation to the "real" scenario, where EIA's are mot (and cannot) be executed to
perfection. This realistic scenario features:

(an] . ..immensescope of the urknown. Knowledge of the factors affect-
ing the operation of ecosystems nmay be vast, but it is still far from
being complete enough to permit the constructionof accurat ecausal
models. Wthout such models, it is not likely that the effects of
envirormental di sturbances will be forecast accurately. W simply do
not knowal | t he implications of many complex cause-and-effect .-
rel ationshi ps (Canada 1986a, p.6):
. ..relevant scientific knowledge [often takes] many years to accumilate
to the level which scientists feel is an acceptable basis for impor-
tant social decisions. Although scientific uncertainties remain, the
public interest must be served as best it can, and policy-makers
mist act (p.27); fandl
errors in predicting the magnitude of change are cammon; nul ti st ageand
cumulative * impacts are correctly predicted | ess frequently, if at
all . . .;[andl complex systems with many |inkages are not usually well
understood (p.14).
Add to this the realityofcnpetingpoliticaland social interests aswellas
the fact that, broadly speaking, humans make ni stakes, as do their machines. |f
this is the case, is it "sensible" to practice the philosophy of maximum permissable
concentration? It is akin to filling up a balloon with poisonous gas to just
below i tS bursting PNt andwi t hout act ual | yknni ngwher e t hat bur st i ngpoi nt
is, defining it in relation to the amount of gas the dispensor Wi shes to put in it.
The balloon'scarrying capacity can be enlarged in the dispensor's mnd, but
this will bear no relation to when the balloon will actually burst. Simlarly,
the environnent's nininmal needs canbeconti nual | yredefined to keep pace with
society's burgeoning waste, but society does so at the earth's expense. The carry-
ing capacity of the globe can be enl arged, Putonlyin the human mind, or on a
bal ance sheet, and this will bear no relation to that carrying capacity, wherever

it ny lie. And furthemmore, in this case we do not have the luxury of a separate
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bal | oon to act as a threshold and to insul ateus from the gases we di spense before
theclimax. on the wntrary; we live in the balloon and are fumigating our sel ves
(and everything el se) in the process. The balloon's bursting will only be the

| ogi cal oconclusion of a destructive affair which has been relatively constant

for several hndredyears.

Even accepting that "advances" inknow edgehavebeen achieved and are still
forthcom ng, such advances have not kept pace with the phenomena to which they
are addressed, nor wuld they reasonably be expected to. These "advances" can
also be interpreted as "regressions" in at |east two respects. First, when so,
and other contamnants fell under the rubric "smoke" or "fumes" at the begining
of this century, their status as a "nuisance” was ironically more accurate than
their modern expression as "acid rain". Wereas "acid rain" represents a reduction
of the problem literally, to "acid" and "rain", the focus on "smke" (at |east
potentially) encapsulates all of the contamnants (and activities) which nade up
t he "smoke" problem, at | east to the extent that the wncept of "smoke" (or “fumes”
or "noxious gas") in no way automatically excludes the vast majority of em ssions
from its domain. This does not mean that "smoke policy-makers" did not eventually
excl ude most contamnants from their field of vision. In the spirit of "out of
sight/out of mnd" they wntrolled for visible emssions, using a "smke density
chart" as their problemmeasure (which, incidently, is still meteorologically-
sensitive). The "smoke" probl em was samewhat relieved, but many of the invisible
gases continued unabated (and unseen). A portion of themare finally being re-
addressed today.,.

As political priorities shifted in the wurseof the century and pollution
was placed closer to the fore, policy-makers adopted more "preci Se" measurements

and ironically, the more preci se the measure became, the narrower the probl em becane.
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This 1S especially the case with |ong-range problens where a jounmey from effects
to probabl e causes, under the guidance of pH-precision, can elininate most of

the suspects, evenbefore departure. Angb:ne the evidence does warrant a deci sive
quilty verdict for a particular set of contamnants, it equally decisively
excludes all other contam nants from the scene of thecrime, and the more

preci se theneasure, thegreateris the number of contaminants which are excl uded.
In simple terms, if pressure to control air pollution results in a need to
further specify the criteria under which contaminants will be ignored, t he
"scientization" of industrial waste as "acid rain" aides considerably in the

t ask.

Increasing scientific precision has several other inplications. First, it
lends "credibility" to the increasingly regressive interpretation of pollution,
thoroughly disguising the wider soci al charact erof the phencmena under a mask
of "value-free rationality", "facts" and "efficiency”.., Furthermore, the greater
the scientization of the problem the greater is the distancing of the non-scientist
fromthe problem, who must then turn to the experts for a scientific interpreta-
tion of a social and political problem Citizens have to rely on scientists for
verification of acid rain's existencemore so than they do for a "smoke"
probl em

Thesecondr egr essi ve aspect of contemporary environmental politics is
merely an extension of the first, although more firmy in the cognitive realm
The reification of industrial waste as "acid rain" further demonstrates just how
far policy-makers (and everyone el se) are from coming to grips with a relatively
simple contami nant suck as SO,. As samething which originates "out there" as a
result of "natural" pntesses, the industrial waste problem has become effectively

naturalized. I n thus scape-goating the non-human, policy-nmkers have foregone
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any self-criticismin favour of "better management" and neteorol ogi cal prediction,
and deep down we are 'off the hook" so to speak.

Furthermore, in conceiving of the problem asan external threat (gt her
than as samething of society's own makings), the social order itself is rein-
forcedasitis called upon to defend itSEflf from this "external" chal | enge.
Thus, the reification of air pollution is in fact the reification of a high-
pol luting social order whose problematic beliefs and practices are fixed as
the "given", "matural order of things", and in turn emerges as apositive,
"improving" force which wi || ratify and manage the chal |l enge fram outside. In
other words, although Canadian SOCi ety is presently addressing "acid rain", we
are in reality speaking to and about ourselves, and the extent to which we do
not understand "acid rain", we obviously do not understand ourselves. W& seem

to have forgotten that it is not "acid rain” which is presently destroying the

enviromment: it i S humans and certain human activities which are responsible.

Until this basic fact is grasped we shall continue to ganble with the wind and
wage war with the rain, |

| npresenting the argument this way I donotman to suggest that policy-
makers are inept, nor am| denying that it is possible to "improve" the situation.

Thepoint i s that policy-nakers should not be expected to meet the task of

"safely managing" the incredible volumes of waste presently being produced to
maintain the Canadian way of life, even to a mderate degree of success. It is
sinply beyond their, and anyone else's, means. This i s not an “overly-pessimistic",
"defeatist" position. It is a realistic appraisal of the present state of

affairs and the historical record bears this out. The case of S0, is particu-

larly instructive here. This single contamnant, with a relatively sinple compo-
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sition, has been the subject of political controversy for at least 700 years
(Chanbers 1973, p.116-117). Despite this long history and all of the experience
which should have ensued, this substance continues to defy society's understand-
ings and control efforts. Its consequences have been misunderstood, misinterpreted
(or simply ignored) time and time again, and the emergence of, and inability

to deal with, "acid rain" is only the most recent example. If this is the case,
can we reasonably expect policy-makers to safely manage the incredible volume

of contaminants presently being produced, and increasing daily? And whose complex
properties are even less understood that S0,? Even within their own criteria

of acceptability? Even with margins of safety it amounts to a highly wolatile
and dangerous "game", the stakes for which are incredibly high.

Operating in a context of extreme uncertainty it is obviously urwise to
assume that we can "fill up" the biosphere, and then push the limits further still,
and not encounter disastrous consequences. The case is especially so when the
negative feed-back loops, the mechanisms which give content to any "cautious" pro-
cedure, only speak in the same resource-efficiency terms which presuppose the very
predicament itself. In fact, the very need to determine the environment's limits
presupposes their encroachment or violation: a society is only faced witi'l the
need to determine the concentration of S0, which kills trees if it 12\,:<]iil);.mg
these trees with 802. In other words, the act of setting environmentzl quality
criteria is precipitated by their apparent violation. Within this context, it
was inevitable that the envirorment's perceived needs would be reduced to their
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Under the circumstances, what policy-makers should do is proceed with
extreme caution, but it mynot be possible to practice caution in a society
thatisbursting at its seams. Therefore, the onus does not fall entirely on
policy-makers. Each and every Canadian citizen is practicing a |ife-style that
renders SuUch "cautious environmental management" inpossible. In other words,
policy-meking reflects a social order to the same extent that it gquides it,
and the performance of public officials often merely testifies to, or synbolizes,
society as a whole as it tries to grapple with and understand its affairs.
Cearly, Canadian culture's (and not just policy-makers') humani stic and econo-
mistic criteria of "value", when combined with the resource-| ogi cof maxi nm
permissable concentration, ensures that policy-makers will err on the side of
uncertainty..78 Adding to this the intense pressures for econamic and political
expediency, uncertainties are more likely i mbei gnoredthanheeded, especially
inthe case of an EIAwnerefurther consideration of uncertainties will likely
jeopardize the project. Dilution is essentially the practice of ignoring
contam nants, andthepracticeofignoringcontm nantsis an exercise in uncer-
tainty.

The present burden of proof |aws represent the legislation of this uncer-
tainty. The case for reversing the burden of proof |aws has been well argued by
others.q and such a reversal is clearly needed. The problem however, i s not
this simple.As wWith policy-nmaking, laws reflect as much as they lead and the
present burden of proof |aws only testify to society's predisposition to ignore
its waste. The laws will not change until society's priorities change. In other
words, pollution is not a legal problemwth a legal solution, just as it is
not a scientific or technological problemwth a scientific or technol ogical

solution. If reversing theburdenof proof appears untenable within the current
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social order, and it is, this is just an indication of the need to question,
and violate, that order if we are to deal more sensibly with environmental pro-
blems. Pollution is a deep, cultural problemthat will only respond to cul tural
sol utions.

At the core lies the practicing definition of social need, a social choice

whi chrendersitin society' shestinterests toreduce the entipe earth to its
"basic" (mnimal) functional requirements as a means of ensuring uninterrupted
"social progress". It amounts to el avating the perceived needs of a single species
onto apedestal andallowi ng them to overrun the earth. Consciously. To the
extent that society's material demands produce egqual quantities of waste, the
problem |ies in the "need" for the material, period. Once needed, the waste
products cannot be avoi ded, they can only be hidden or ignored.g, Reducing the
waste can only result from reducing t heoccurances and volume of matter-trans-
formation. Pol i cy-makers have foregone this strategy in favour of "better managing"
t he increasing rate of such transformations. Planning tools |ike EIA's can only
aid the effort, they cannot redirect it. Andin fact, in the present context,
“better management” will only facilitate the destruction in a more efficient
manner.

To conclude, it has not been policy-makers' failure to meet their stated
goals which has presented Canadian society with its pollution problenms, nor has
it sinply been "poor plarming" or a lack of political will. The ideal itself,

and the logic upon which it rests, are fundamentally misguided.
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FOOTNOTES

1 - Belloonsidersthe concept to be an important aspect of what Sinon (1976)
calls the "political franework": "theconstraints andopportunities
defined by 'the broad social and econamic enviromment, t he system of
power and influence, the dominant ideas andval ues insociety, the fornal
institutional structures'. This framework 'greatly restricts the alternatives
%olicy—makers] consi der andt her angeof innovations they make'."

el |, 1983, p.12

My approach tF()) aJZr pollution policy has also been influenced by Gusfield's
concept of a "structure of public problems": "To desribed the structure
of public problems i s to describe the ordered way in which ideas and
activities emerge in the public arena.” (1981, p.8-9)
The concept IS al so related to the literature on "paradi gns", to be introduced
bel ow.

2 - | prefer the term"policy culture", partially because of the different
nmeaning originally associated with the concept of "political culture", but
mainly to reflect the problemspecific approach which Bell calls for.

The termwas originally suggested to me by professor Harold Kaplan of
York University.

3 - "All situations thatare experiencedbypeopl easpai nful do not become
matters of public authority and targets of public action. Neither are they
given the same neaning at all times by all peoples. 'Chjective' conditions
are seldom so campelling and so clear in their fornthatthey spontaneously
generate a 'true' consciousness." (cusfield 1981, p.3)

"The societal definition, and not the objective makeup of a given social
condition, determines whether t heconditionexi sts as a social problem."
Herbert Blumer, quoted in Ross and Staines (1972, p.21).

4 - "As phenomena are open to various nodes of conceptualizing them as probl ens,
so too their public character is open to various neans of conceiving
their resolution." {Gusfield 1981, p.5)

5 - "As the extent and consequences of environmental degradation andcar el ess
useof nat ur al resour ces have become better known, widespread concern has
ari sen about the nature of development. . . . A response to these concerns
and questions has been the concept and practice of environmental managenent,

..the entire process of planning, managing and conserving the environment
and natural resources.” Environmental inpact assessments, as an integral
part of sound environmental management, ". ..iS a process Wwhich attempts to

Identify, predict and assess the |ikely consequences of proposed development
activities." (Canada 1986a, p.l,2)

6 - "The management of t he natural environment is apart of the general problem
of allocating the economy's resources between competing ends" (United Nations
1983, p.17). Under the guidance of cost-benefit analysis, "environnental
policy should... be concerned with the efficient use of our natural environ-
ment" (p.22). Efficiency neans simply "not bei n% wasteful with any resources,
including those of the natural envirnment" (p.17). CBA can be used to
"assist in the rational design of development projects. . ..|f environmental
ef f ect sof apr o] ect canbe i ncorporated into the whole CRA procedure at
the very beginning, then theresultislikely tobe aprojectinwhich
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econamic and environmental obj ectives areincl oserhanmmy and theoverall
soci al benefits maximized" (p.16).

leiss (1976, p.18) has argued that social and Bolitical stability in contempo-
rary industrial societies depends on "...the ability of the social system

as a whole to ensure t he steady growth in the quantity and variety of
commodities.” The reality of these goals and "needs" has become a self-
evident truth in industrial societies the world over, whether "capitalist”

or "socialist". The inportant questions pertain to whether such goals

are desirable or not.

"A policy of maximizing GNP is practically the equivalent of maximizing...
pollution. . . . Sincematterandenergycannot bedestroyed, consumptionis
merely the transformation into waste of G\P..." Daly 1971, p.83). The
arqument is based onthe | aws of thermodynamics and the "entropy" phenomencn,
whi chhol ds that all economic "throughputs" transform matter-enerqgy from a

"l ow entropy" (free, available) state to a "high entropy" (bound, unavail able)
state. This "bound" energy is the "val uel ess waste" (air contam nants)

which result from every transformationofniter. The more matter which

Is transforned, the more waste which i s produced. See Georgescu-Roegen (1980).

" .tend to regard the restofnatureal rnstexclusively as awarehouse
of resources and a dumping ground for wastes" (Leiss 1976, p.32)
See al sO Beakhust (1979) and Swift (1974).

10--Cotgrove (1982, p.l) summarizes the flood of literature which appeared in

11 -

defence of the environment: "All had in common t he same message -that the
i ndustrial worl dcoul dnotgo on as it was; that continued exponential growth
was a physical inpossibility, and that growth in population, pollution,
production, andthe use of energy and non-renewable resour ces hadreached
a point where, unless drastic action was taken, crisis and collapse were
inevitable." Conversely, many witers emwhasized opposite social forms,
resting on "stability", "equilibriunt and "steady-state economics" as the
best future direction. The underlying goal was to unite econamics with
ecol ogy, stressing the interdependence of all life forms, in opposition
to the dominant myth of human independence or exemption. No government
hasheeded to any of these calls. See for example, Daly (1980)

Johnson and Hardesty (1971), and Millbraith (1984).

The reconciliation of such a conflict is especially difficult because, as
Johnson and Hardesty (1971, p.2) note, present social needs are "diametri-
cally opposed to the requirements of ecosystem stability." See also
Detweiller et al (1973, p.34).

Leiss (1979, p. 275? has witten: "Environmental problemwill set some
difficult tests tfor our political institutions.what will make these

tests especially hard for us is the fact that we have come to define envi-
rormental val ues primarily in relation to denmands for steady economic

growth - or, more precisely, in relation to a sense of well-being that seens
torequire, apparently forever, a regular increase in G\P."
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12 - Contemporary uses of the term "paradi gm' are largely drawn from Thomas
Kuhns' The Structure of Scientific Revolutions. 1n Cotgrove's words:
"paradigns... provi denmaps of whattheworldis believed to be like. They
constituteguidelines forgetting aroud and foridentifyingand sol ving
problems. Above al |, paradigms provide the framework of meaning within
which 'facts' and experiences acquire significance and can be interpreted.
. ..They have a normative aswel|as a cognitive dimension,indicatingnot
only what is but what ought to be done" (1982, p.26). See also Millbraith
(1984).

13 - The Canadian Clean Air Act (1971) defines an "air contam nant” as: "...a
solid, liquid, gas or odour or a combination of any of themthat, if
emitted into t he ambient air, would create or contribute to t hecreation
of air pollution. 'Air pollution' means a conditi onof the ambient air,
arising wholly or partly from the prsence therein of one or nore air
contam nants, thatendangers the health, safetyorwelfareofpersons,
thatinterfereswith the mormal enjoyment of |ife andproperty, that
endangers the health of animal life or that causes damage to plant life
or to property.” Sec. 2(1) (a) and (b).

Ontari o' s Envirormental Protection Act (1971), Sec. 1(1) (c) does not
make a distinction between "air contaminants" and "air pol | ution", but
the interpretation of "air pollution” is in concert with the Clean Air Act.

14 - Estrin and Swain (1974, p.46). The matter was expressed at the 1967 Ontario
Pol | ution control Conference as follows: ". ..the fundamental gui depost - the
underlying — concept which must be used -in controlling air pollutants is
that of effects. Thus, to decide what concentration of any contaminants
is undesirable, it is necessary to exam neal | theknowneffects of that
pol lutant on man, animals, vegetation and property. Thi s study produces
ambient air criteria for the contamnant” (Ontario 1967, p.83).

15 - Inits sinplest terms, "'air pollution' means not sinply that the contam -
nants are there, but that they are present in sufficient concentration
to cause harnt (Canada 1973a, p. 29. Emphasis added).

16 - "Cost-benefit analysis treats the natural environnment as another resource
in production” (United Nations 1983, p.2).
Air pollution in Ontario was the responsibility of the Department of Energy
and Resource Management from 1969 to 1971. Federal responsibility for air
pollution was i N the hands Of the Department of Energy, Mines and Resources
for several years prior to the creation of Environment Canada in 1971.
See also note 5, on "environnental managenent”.

17 - The Sel ect Comittee on Air Pollution and Smoke Control, created in 1955
and one of the earliest extensive Ontari 0o government investigations of the
problem, was centered around crop damage, |ivestock, farmbuildings and
equipment and human heal th. (Ontario 1957, p.13-23).
The mandate of the Hall Committee (Ontario 1968, p.xiv) was to investigate
the effects of pollution won "mman heal th, [ivestock, agricultural and
horticultural crops, Soil productivity and economc factors.”
Nei | Evernden (1985) has argued that one of the main reasons the environment
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became such an important political i ssue in the 1960's is that certain
key books, such as Rachel Carson's Silent Spring, stressed the effects

of environmental hazards on human health. Prev] ous "conservation" movements
which had dominated environmental politics inthe fjrsthal f of the century
were defending and preserving non- humans.

"This perspective establishes the provisioning of our material demands as
the single organizing principle for our relationship with the rest of
nature" (Leiss 1976, p.39).

The Hall Committee (Ontario 1968, p.309) recommended that tests beconducted
to "hel p in determining the naxi nmtoncentrationof air-borne pollutants
permissable in an area.”

Dales (1968, p.18) attributes problem to excessive urban concentration,
whi ch "' overl oads' nature's disposal system in t hose areas, leaves unused
mich of the natural waste disposal capacity in lightly popul ated regions,
and thus i NCreases society's waste disposal costs."

The basis for not leaving the atmosphere "unutilised" lies clearly in our
economic priorities, as the No Significant Deterioration (NSD) issue in
the U S. demonstrates. An NSD clause was established at the behest of
envirormentalists toprotectrel ativel yunpopul at edareas from further
deterioration. NSD, however,was eventual Iy successfully combatted by
those opposed to further pollution control because | twoul dlim tecononic
growt h. See victor (1980, p. 205-213) A discussion of the "economic
iIrrationality" of NSD can be found in O'Riordon (1979).

The 1955 Select Committee (Ontario 1957, p.43) put it this way: "Air pollution
is the result of excessive use of the atmosphere by man for waste di sgosal,
combined with certain predisposing and contributing fact or sprovi dedby
nature. Man's part comprises the emssion into the air of smke, soot,

fly ash, cinders, dusts, gases, vapours, fumes and odours. Nature's contri-
bution m'%ht be a topography that hinders winds in their efforts to dispose
man's ai r bor ne garbage, it might be humidity and fo?, i t mi ght be too much
wind or nownd at all, it mght be just plain sunlight which catalyzes
reactions in the air between various of man's contam nants, itmghtbe a
tenperature inversion, or it mght be other conditions or combinations of
condi tions." ~

"From man's point of view, theharndonebydi scardi ngawasteinto the
environment Oft en depends not so much on the properties of the waste itself

as on other factors: the chemcal and biological processes that take place
after the waste has been discarded" (Dales 1968, p.5). Dal es understands

These "other factors" primarily in relation to "self--purifying" air.

The Toronto Telegram reporting on the Hall Committee, wrote that "...allowable
limts gof pol lution) are a compromise between technological capabilities,
econamic feasibility, and the (climactic) conditions prevailing in any

given area" (April 18, 1969).
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Since 1969, initially under the Department of Health, the Ontario Ministry
responsi bl e forpol | utionoftheairhashadanoperating sectionentitled
"Meteorology and Air Quality". Environment Canada operates the most

ext ensi venet eor ol ogi cal network in the country under the Atmospheric
Environment Service. The "Air Pollution Index" and "Acid Rain Watch"
typically appear on the weather page of the newspaper. See Ontario (1978).

This matter is usual | yconcept ual i zedas "personal versus systemic attribu-
tion" (Ross and Staines /1972) or "individual versus structural attribution”
(Bell 1983).

Regarding "Arab G| Blackmail" Catton (1980) observes that "as long as the
suddendel ugeof troubles canbeattributedtovillains inanother-I|and,
the world could seem to remain in tune with traditional definitions of

ri ght and wrong" (p.60). At another point he observes that "tycoons" and
"tyrants" are popular targets and that " . ..the tenptation persists to
attribute mman hardships to such forces as 'inflation' which 'devours'
prosperity". Simlarly, the Irish potatoe fanine was blamed on bacteria
rather than human overdependence on a Single crop. (p.254)

"Wth most resources, whether renewable or nonrenewabl e, man]is potentially
abl e to modify t 0 some degree their elemental and/or locational character-
istics in order to suit his economic needs. But with air man's actions,
institutions, and artifacts nust be modified. He i s unable to adjust the
wi nds to any appreciable extent; therefore he mist adjust hinself to the
Whi N6 and vagaries of the air currents. Hs inability to face up to this
fact appears to be the root cause of the atmospheric pollution problem"
(nmocker 1966, p-63).

Al len Rneese (1966, p.33) has pointed out that it is |esS economically
feasible to control air pollution than water pollution because it is more
difficult to control meteorological events t{ 0 improve waste-assimilative
capacity than to control hydm ogi cal events for that purpose.

"our challenge is to understand the receiving capacity of the atmosphere,

to determne the concentration of contamnants that is significant, and

t0 manage our activities so as to stay well wthin those concentrations'
(Ontario 1967, p.8).

Herfindahl (1970) states that a Strategy to inprove environmental quality

s to "reduce damage from harnful residuals by a) increasing the assimlative
capacity of the enviromment (e.g. Stream aerati'on or low flow augmentation);
b) discharging to a place where | ess damage results; c) moving the activities
or organisns subject to damage."

The API is basedonarunni ng 24 hour average of SO, and suspended particu-
| atemat terconcentrations. It was first introduced in Toronto in 1970 and

expanded to eight Ontario cities by 1982. Simlar warni n% systems are
used in other provinces and the U'S. See Ontario n.d.a; 19717 and 1984.

Estrin and Swain (1974, p.60). These authors also argue that because the |ndex
is based on a running 24 hour average a number of short, intense concentra-

tions wll not be immediately evident and will be lost in the averaging (p.60).
The Index al so presupposes an even distribution of pollution and will not
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detect a number Of i sol ated epi sodes (p.61). See al so Ontario Legi sl ature,
October 16, 1970, p.5109 and 5117.

I say "taller" because "tall" stacks were not a new idea. At Inco's Copper
diff smelter, for example, Stacks have became progressively higher since the
1930's in an attempt to disperse contaminants away from the area ard in
relation to altered production techniques.Priorto the inroduction of this
method, (before the use of stacks at all), the first formof pollution
"control™ at this cite was to move the openroastingyards away fromt he
popul ated area. (Ontario 1982a, p.7)

on stack design, see Leuthesseur (1974) and Canada (1986b, p.4-9).

Prior to 1970 there were fewer than 100 stacks over 500 feet in the US.

By 1982 there were over 500, many of them towering over 1,000 feet. Many

of these stacks were raised at the behest of governmentregul atoryagencies,
but in some cases companies proceeded on their own initiative to avoid
prosecution for urban air quality violations. Tinme, November 8, 1982, p.101.
See al so Macleans, July 15, 1985, p.46.

Inco's 1,250 foof stack is the tallest in the world. They were ordered to
build the stack under a Mnisterial control order, but jt has been observed
that the company was planning to raise the stack for sone time prior to
this, minly as a means of increasing production. See Alternatives Interview
(1973) andontario Legi sl ature, October 15, 1970, p.5091.

"one of the methods adopted (to clean up cities] seemed sinple and | ogical:
build tall stacks to sendem ssions high into the atmosphere where t hey
coul d disperse amng the clouds and be rendered harm ess. The idea seemed
to work as cities. ..benefited fromthe removal of the offending pollution.
what was not knownatthe tine, however, wasthatthe act of sending

em ssions high and far away gave life to a new problem- acid rain" (Canada
1981, p.17).

Anot her Inco official told the Ontario Standing Comittee on Resources
Development in 1979 that "em ssions fromthe 1,250 foot chimey permtted
the recovery of the Sudbury environnent to begin" (in wellar 1980, p. 34).

Simeon (1976, p.557) calls a "first-order consequence" the intended or
immediately perceivable effects of a policy. A "second-order consequence"
refers-to unforseen consequences, either benign or malign, of that policy.
It is interesting to note that, despite the acknowledgements that di spersion
did not render contaminants har nl ess, Environment Canada has cl ai ned t hat
"sulphur di oxi de, as a local air quality problem has been successfully
control led in Canada" (Canada 1984a, p. 7. Enphasis added).

Statenment by George Kerr, (ntario Legislature, Cctober 16, 1970, p. 5108.
See al S0 oOntario 1980, p.13 and Ontario n.d.b, p. 8.

See Ontario 1967, p. 81-85 and 237-239, on plant location and ventilation.
As to the buming of high sul phur coal on "favourable" days, this was one
of Ontari o Hydro's methods during the 1970's. See Wl lar 1983, p.23.
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The rationales for dispersion also intensified under the pressures of the oil
crisis and recession, allowng many industries to argue for relaxed
standards, i ncl udi ng the use of "intermittant" control (i.e. dispersion)
rather than reductions via "scrubbers". (Victor 1980, p. 210-213).

The Oil crisis and other factors were thus used as a justification for

di spersion policies which had already been set in motion many years earlier.

Changes in production processes are often associated with attempts to
improve the efficiency of prmduction. Wwhereas billow ng snokestacks have

| ongbeena symbol of prosperity, it was recognized at least 100 years ago
that a billowing smokestack al SO synbol i zes incomplete combustion. Conse-
quently, early pollution ("smoke") control was directed toward the more
efficient use of fuel, rationalized as a cost saving measure. See any of
the followng: Briggs (1941); Cohen and Rusto (1912); Marsh (1947). When
reductions are ntassoci atedwi th improved productivity they are resisted
adamantly by the industries in question. For an account of Ontario's attempts
to regul ate Inco, see Wellar (1980, p. 30-39, 60-74); Howard and Per| ey
(1980); and Ontario 1979, p.36-51).

"Environment Ontario has been dealing with SO, and NOy as pol lutants in
their own right, concernedwi th theirl ocaEandcummi tyeffects. It did
ot at first deal with themas constituents of acidic precipitation - acid
rain which is now defined as a long-term and |ong-range problem with effects
onacontinental, evenglobal scale. The accum ationof S0, and NO, cause
damage even though conventional air quality criteria are not exceeded"
(Ontario 1980, p.14). see also p.6 of this report; Ontario (1979, p.23,42);
and Canada (1981, p.17).

It is interesting to note that air pollution appears to have beenl abel ed

a "local problent only in retrospect, with the advent of "long-range"

probl ens. Tohave explicitly labelled early policy efforts as "local"
abatement would ha7e drawn attention to the neglected non-local matters.

See Ontario (n.d.c; 1974; 1982 and 1985b).

Non—-govenmmt sci ent i st shegan documenting the increasing acidity of rainfall
near industrial centers in England in the mid-19th century, and as the

20th century progressed acidified pollution was being measured in rural

areas in Canada, the U S., England ard the Scandanavian countries. By 1970
the phencmenon was well documented in academ c journals. See Erickson (1973);
Gorham (1981); Howard and Perley (1980, p.23-32);andKramer (1973).

Ontari o Environment retrospectively clains to have realized the severity of
the problemin 1975: "The severity of acid rain in Ontari o became apparent
when Envirorment Ontario, working with the Mnistries of Housing and Natural
Resources, began to monitor the inpact of cottage devel opment in the Muskoka/
Haliburton resort areas in 1975, in the context of the Lakeshore Capacity
Studies. Wile examining the material input into the |ake fromall sources,

i ncluding atmospheric contribution, it was discovered that the atmospheric was
much more acidic than anticipated" (Ontario 1980, p.14). Environment Canada
claims to have discovered acid rain in 1976: "The need for investigating the
extent and effects of the LRTAP and associated acidic precipitation problem
and identifying possible abatement/control options for Canada was first
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identified by the federal government in 1976. Convinci ng presumptive

evi dencewas collected which demonstrated that acidic precipitation posed
seri ous and worsening emvironmental problems which werecausing ext ensive
damage toval uable fisheries resources and freshwater ecosystens ineastern
Canada" (Canada 1980, p.5).

"air pol |l ution" was dominated by the "big five": sulphur di oxide, nitrogen
oxi des, carbon monoxide, hyrdocarbons and suspended particulate matter,
with the addition of |ead and other contamnants in isolated incidents.
See any of the follow ng: Canada (1973a,b,c); Ontario (n.d.a,b, 1973).

Al t hough the API only measured SO, andsuspendedparti cul ates, all of
these contaminants were t he subject of regulatory concern and many were
subj ect to dispersion policies. The recognition that SOz hadnt been
rendered harmless shoul d have inplicated mny of these others, and although
they areoftenmtioned indiscussions ofacidrain, they are notthe

f ocus of concern at present, most likely because t heyarenotreadon the
pH scale. An interesting researching project would be to St udy the early
history of "acid rain", when it first received a lot of publicity, to see
how and why the limted vision crystallized the way it did.

In July, 1980, former Ontari 0 Environment Minister Harry Parrott told a
gathering of Canadian and U S. officials: "I am concerned about thousands
of Ontario |akes which are vulnerable" (Ontario 1980, p.15).

Ontario's Acid Precipitation in Ontario Study has been publishing a report
on "Acid Sensitivity of Lakes in Ontario" annually since 1981, a listing

of over 5,000 |akes and their relative sensitivity to acids. (Ontario 1985c).

anhitrc’erh doius\-,ilé%psmhﬂvﬁ appeared North American Areas Containing Lakes
America into "sensitive" Sensitive to Acid Precipitation

and "non-sensitive" areas.
Theexanpl e reproduced
here i s from Ontario
(1980, p.1).

Source: James N. Galloway and Ellis B. Cowling, Journal of the Air
Pollution Control Association 28, no. 3 (March 1978).
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46 - "At a time of economic Stagnation, with record postwar unemployment, infla-
ti onandhi gh interest rates, the costsofeliminating sulphur dioxide
enm ssions by installing 'scrubbers' ...are prohibitive andwoul dlikely
mean production cutbacks. . ..It is questionable whether the situation is
dire enough to justify immediate action. Says Joseph David, general counsel
for American El ectric Power... 'this could break the econamic backnone of
the Midwest. And there's no assurance that it will improve t heaci dit yof
rainfall in the East'"(Time, November 8, 1982, p.103).

47 - AUS g o -t official has said: ". ..let's not pursue corrective measures
which are not needed, or go beyond that which may be needed" (Taylor, 1981, p.151).
This IS essentially the Canadian position as well, only our policy-makers
are convincedt hat acti on should be taken now. Many in theU. S.are sinply
not (publicly) convincedas to the seriousness andcauseof the problem

48 - ". ..the problemis one of a three-fold nature, comprising: a) the source
of pollutants; b) a-spheric transport and transformation; c) deposition
on susceptibl e ecosystems" (Ontario 1981, p.5-6).

49 - "Unfortunately,the | arge nunber of sources nake it inpossible to trace
damage to an individual site from an individual source. There is a pool
of acid air over the whole northeastern part of the continent..."

- (Gorham 1981, p.6).

50 - Environment Canada (1984a, p.10) has expressed it this way: "The Canadi an
approach to acid deposition abatement is to determne an acceptable rate
of deposition in sel ectedreceivingareas, and then to estimate the range
of reductions in emissions for contributing source areas that woul d achieve
t he environmental obj ective.” (Ewphasis added).

51 - "What is not known [about acid rain] i S how much man-made emissioas from
one region effect precipitation quality in other regions, or what is the
| ocal impact. And it iS inpossible to project how any control strategy will
change precipitation quality at any location" (Taylor 1981, p.153).

52 - That "acid rain" is a misnamer i S often aknowledged, but it is usually
restricted to the "rain" and the full inplications of the matter are
apBarentIy not recognized. Canada (1981, p.6): "The problem has been
| abel led "acid rain'. More precisely, though, it should be called acid
deposition. Wt deposition refers to acid rain, acid snow and acid smg
(acid smog occurs In large cities |ike Los Angeles, California, where there
I's an overabundance of automobiles). Dry deposition refers to deposits
of sulphur and nitrogen compounds during dry periods. They falltoearth
before they have time to change into sulphuric and nitric acid as they travel
in the clouds. These particles, however, carry molecules which can become
acidic when mxed with surface water, rain, fog, dewor mst, and is falling
in approximtely equal amounts to the wet. In this booklet the popular term

........ : ‘acid rain' wll be used to represent the overall problem of acid deposition."
This formulation still hinges the dart-age-potential of sul phurandnitrogen
on an eventual conversion to acids, and fails to recognize that no such
conversion i s necessary for damage to ensue.
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"As the winds carrying aci di ¢ subst ances speed across the countryside, other
pol lutants often hitch a ride: heavy metalssuch as mercury, | ead, zinc and
copper. These netal s came from industrial em ssions and autonobiles and

when deposited on | akes can be toxic to fish" (Canada 1981, p.17). See also
note 43.

see note 52 and Canada (1984b,p.2).

When SO, was talked about as ai rpol | uti ononeofitsnstinprtantfeatures
was 'rtszabi‘lity t0 combine Wi th msture to form sul phuric acid. An
Environment Canada document from 1973 states: "[Sulphur dioxide] . ..is one

of the most air pollutants] in tems of effect. It includes sul phur dioxide
(S02) and sulphur trioxide (s03), together with their acids and salts. SO2
accounts for most of the damage done by air pollution to materials and
vegetation. It is also a health hazard.... SO sometimes conbi neswith

oxygen and noisture in the atnosphere to form sul phuric acid. This can

result in the transformation of a fine mist of sulphuric acid - or in the
presence of sulphuric acid in rain water" (Canada 1973a, p. 24).

To underline t hepoint, the follow ng statement was made i n the Ontario
Legislature i n 1970:"Sulphur di oxi de, as most of the members know, when
combined W th msture and particles in the rain, becames sul phurous acid,
andirritates the nose and throat causing lining of the membrane andbr onchi al
t ubes to become swollen and eroded, and even same clogging of t he small
arteries and veins" (M. Ben, MPP Humber, Cctober 15, 1970, p. 5087).

See al so Canada (1973a, p.26) and (1973b, p.6=7).

This matter is also reflected in the frequent references to "acid-causing
enissicns" and "acid precursors" found in many discussions of the problem.
They refer to those specific mssions which convert and can therefore be
detected on the probl emneasure. The term "aci d-causing" immediately suggests
that many m ssions are not acid-causing (which is true) and immediately
implies that they are not a problemfor that reason (which is not true).

The fol | owi ng passage, from Perhac (1981, p.17-18), a spokesman for the
Elecric Power Research Institute in the U S, is worth quoting at |ength:

"I'n order to assess the utility contribution to acid rain, what we want to
know, in its sinplest temms, IS the relationship between what goes up

the stack in one locality and comes down i nanot heras acid rain. Unfortunately,

in order to answer thisquestion, it is not sufficient to know sonething

just about emssions or about what comes down as acid rain. \W must know
something, al so, about chem cal transformations which take place in the
atmosphere, f Or example, from the precursor SO to the final productsul phate,
or acid rain. W need a better understanding o2 long-range transport and

we must know somet hing about the cloud chenistry processes which occur. |f we
put together this information, we can then develop a predictive model which
then allows us to assess what the utility contribution to acid rainis.

. ..Utilities put out S02. SO2 is a precursor for sulphates. W are finding,
however, tnattheutilityem ssion innottheonly factor in thedistribution
and magnitude of the sulphate [evel in the atmosphere. Meteorol ogy plays a
significant role. Dewpoint tenperature, for exanple, shows a very strong
rel ationshi E to sul phat e in the atmosphere. In like manner, anbient air
temperature Shows a very strong rel ationship to sul phate inthe atmosphere.
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So what do we need to get high sulphate | evel s? You need, obviously S02,

' but you also need certain meteorological conditi ons. Unfortunately we cannot

57 -
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control the meteorology but it has to be considered in any development of
a predictive model which allows you to assess the utility contribution to
the occurance and distribution of acid rain."

Of course, this entire passage could not have been sensibly uttered had
the question of "sul phates" and the transformation to acid rain rot been
si ngl edout as t he conditions of problem-formation.

See ontario (1979, p.20); (1980, p.20) and the quote and |inmng and heavy
metal s in Sudbury on page 32. This strategy | S advocated by thoseopposed
to further abatenment. See Taylor (1981, p.153). A col | eague of m ne

has spoken to a number of Ontario cottagers and apparently many of them
have expressed interest In linmng as a control strategy.

An Environment Canada document (1985) stated it this way: "Controlling acid
rai nposes a chal |l enge that is uni que and typical of the environmental
problens that confront Canadians in the 1980's.It requires that we consider
t he impacts of pol | uti onbeyondt heaxea surrounding the pollution source.
It requires pollution controls beyond those initiated by industrialized
societies in the 1970%to ensure clean air in our cities. It requires
significant reductions of sul phur dioxide...and nitrogen oxide...emissions."

On Inco see Canada (1982a, p.40). "Acid seepage from tailings can also

be present. The waste solids discharged to the tailings impoundment area
from the concentrating operation contain iron sulphides. The sul phi des,

esloeci allypyrrhotite, b?/ t heacti onof bact eri aareoxidized to ferric

sul phate which subsequently forns sul phuric acid. Under these acid conditions,
sul phi des of copper, chromium, cobalt, manganese, ni ckel and zinc dissolve.
Thus, the effluent is not only excessively acidic but contains metals in
solutions that are toxic to aquatic life" (p.41).

In the U S. "The Department of Interior has catal ogued thousands of mles

of Eastern streans that have been biologically ruined by acid mne drainage
fraom coal m ning. Thi s chemical form of water pollutant is produced by t he
leaching and oxidation that occurs when sulfur-bearing rock formations are
exposed to air and water in the mning process” (Victor 1980, p.241).

See al so Davis (1970, p. 29) on acid nmine drai nage.

Granted, these compounds can be put to other "uses", such as the manufacture
of fertilizer, but this nans that they will sinply contribute to the already
out-of -hand fertilizer-pollution problem

60 - Berger and Luckmann (1967, p.89) ciefine reification as "...the apprehension

of human phenomena as if they were things, that is, in non-human or possibly
supra-human terms...as if they were something el se than human products -
such as facts Of nature, results of cosmic |laws, or nanifestations of divine
wll. Reification inplies that man i s capabl e of forgeting his own authorship
of the human world, and further, that the dialectic between man, t heproducer,
and his products, is lost to consciousness. The reified world is, by
definition, a dehumized world."
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61 - Time wites that acid rainis "...a blight as w despread and careless of its
victims, andofi ntenational boundaries, as the winds that disperse it"
(Noveber 8, 1982, p.98). Thus, it is not LRTAP per se which is the problem,
it is the fault of "careless" wnds. Had the winds transported the contam -
nant s to a non-valued or non-sensitive grea, Problems would not occur, or

so the argument goes.

62 - "Had we known in the 1950% the effect sul phur dioxide and other airborne
pol | ut ant swoul dhave, it is unlikely we would face the big acid rain
clean UP job before us. We did not know, so we built superstacks that shot

the pollution high into the air where it could be transformed to acid"
(Canada n.d.a, p.21. Emphasis added). See also Canada (1981, p.4) and (n.d.b, p.2).

63 - Newspaper quotes from the Toronto Star, April 5 and 4, 1987; Time, November
8, 1982. For raindrops and unbrellas, see thegraphics on the covers of
Canada (1982b) and (1984b); seealso editorial cartoons in the Toronto Star,
March 29, 1986, and the Toronto Sun, March 22m 1986. Rain Rain Go Away
was published by Public Focus on the Geat Lakes, 1979.
Bell (1983, p.6) has noted the inportance of symbols in representing public
i ssues: "The synbol conveys simultanecusly a definition of the problem a
diagnosis of its causes, a prescription for its cure, and a powerful affective
cue indicating how we should respond to it." In our case the entire issue
has been condensed into a singl e raindrop: the problem appears in, about, and
of the rain.

64 - In 1970 Time (February 2, p.47) expressed disappointment that the rain woul d
not "wash" certain contaminants from the supersonic aircraft back to earth,
al |l owi ng them to remain i n the air where they would reflect sunlight away
from the earth, contributing topotential | yadver seweat her conditions.

Goodin (1976, p.151) also nmakes a reference to the rain as cleansing.
65

Gusfield (1981, p. 71-74) uncovered many instances in his study of drinking-
drivingwhere circunstance appearedas cause.

66 - Since the advent of acid rain it has become almost public know edge that
"For geological reasons theecol ogyofal argeportionof Eastern Canada is
extremely sensitive to the effects of IRMP and acidic deposition" (Canada

1980, p.7). See also notes 45 and 48 and the quotes on pages 28 and 30.
67

Canada (1984a, p.1), in its introduction states: "Acid rain is mainly caused
by man-made em ssions of sul phur dioxi de and nitrogen oxides" (emphasis added).
Seeal sopage 4 of this publication, first paragraph, uncer the title

"em ssions". See also Canada (n.d.b) and Ontario (1985a). Time has said

that two questions are at the center of the acid rain controversy: "To what
extent are sulfur and nitro%n em ssions responsible for aci di_tR/_ in rain,

apart from natural causes? WII a reduction of emssions significantly

reduce that acrdity?" (November 8, 1982, p.103. Emphasis added).

68

Canada (1973a, P. 24) opens i ts discussion of "air and air pollution" with
the follow ng: "our environment can take a consi derabl e amount of punishment,
natural as well as man-made. There is in fact no 'pure air' in nature. Forest
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fires, wolcanic eruptions andothernatural events contribute some sontamina-
t1on to the atmosphere." The document then goes ON to remind the reader that
the presence of thesenat ural "contaminants™ does not mean t haycause

"air pollution". U'S (1963, p.195) has witten: "BoIlution of natural
origins, as from volcanic eruptions, forest fires and dust stomms, iS
general | y uncontrollable, but fortunately in most localities, is rarely of
major Significance in tems of the total air pollution problem The

problem OWes itS importance to man and his activities." See al SO Ontario (n.d.b).
Canada (1973b) does not mention non-human sources at all.

Thi smat t erreachedi t sheightin the follow ngquotation from the Globe and
Mail under the title: "Reagan Now Believes Vol canoes and Ducks Not Acid Rain
Source": "Progresshasbeenmadein persuading U.S. President Ronald Reagan
that acid rain is not caused by 'vol canoes, plants or even ducks', Environment
Minister Tom MacMillan said yesterday....Mr. Reagan now recognizes t hat

acid rain is a problem and that man-made pollution is the cause...."

(January 14, 1986), Whether or not M. Reagan seriously entertained the
notion thatducks cause acidrainis beside the point. The point i s thatthe
question has been raised today, and was not With respect to air pollution
several years ago.

Roberts quoted in Time, November 8, 1982, p. 98 and munton (1981, p.21).
Norton quote in GTd (ed) (1981, p.57). Mulroneyquoted in the Toronto Sun,
March 17, 1986, p.6.

Time (September 19, 1983, p.50) had the follow ng caption wder a photograph
of a polluted valley: "Nearby mountains keep cleansing South Atlantic w nds
from blowing away toxi T smogthat hangs over Cubatao [Brazil]; giving birth
to 'monsters' ." (Emphasis added). Note t hatthew nds here are "&é?n?ln_g’"_
and that 1t is the muntains which are "giving birth" to "monsters". W can
be sure that if the mountains were absent the winds at the point of deposition
woul d be considered "cul prits".

Tim (My 4, 1970, p. 18 and January 5, 1970, p.37). Two newspaper headlines
cited in Taylor (1981, p. 151).

Regarding "toxic rain": a personal discussion with one of the press conference
organi zers reveal ed that they consciously did not use the temm "toxic tain",
al though some questions from the press enployed this term Wen | questioned
the Toronto Star's environment reporter, who used the term, he replied that

It seemed appropriate and did not seem msleading to him Further research
needs to be conducted into the role of the press and the generation of
environmental synbol s and | abel s.

Regarding the closing of Toronto's bheaches, an interesting research project
woul d trace the history of the closing of the beaches to see if the matter
was blamed on the rain in the past. If not, this would support my thesis

that reification i s becaming more prevalent i N recent years.

Anot her example of reification is that, when Vancouver's Fal se G eek was being
dredged in preparation for Expo 86, the highly toxic waste uncovered in

the creek bed was labeled "sludge" and its origins were a "mystery" to | ocal
politicians. False Geek was the cite of a good portion of Vancouver's industry
In the earlier part of this century. And finally, one more example whi ch
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testifies t0 the power of |inguistic classifications is cited in Ritchie-Calder
‘F1973, p.56-7), who notes that biologists working on early nuclear tests

..had found [radiostrontium] i n the skin buns of animals exposed in
Nevada testing ranges and "they knew it Ssi ni Sternatureasa' bone-seeker'.
But the authorities clapped security on their work, classified it as 'Qperation
Sunshine', and cynically called the units of radiostrontium'Sunshine Units' -
an instance not of ignorance but of deliberate noncumonication."”

This tendency characterizes many social phenamena and is comparable t O

what Philip slater (1970, p.58) has called the "toilet assumption":

"Our ideas about institutionalizingtheaged, Psychotic, retarded and

i nfirmarebasedonapattenof thoughtwem ghtcallthe Toilet Assunption -
t henoti on that unwanted matter, -unwanted difficulties, unwant ed complexities
apd obstacles will disappear if they are removed from our immediate field

of vision."

Time (November 8, 1982, p.103) has quoted a U.S. govermment official and a
ooal company spokesman t0 say the follow ng respectively: "There is no
guesti on that man-made emissions contri but e- the problem. The question is
the rel ati onshi pbet ween emissions and deposits. We have a kind of back-of-
the-envel ope idea, but no hard scientific fact."; "W can't yet identifx
the smoking gun. Is it Chio”> Is it Illinois? O is it some |ocal source?"
The question "Is it Chio or Illinois" is of the utmost inportance. G ven
the prevailing assumptions and definition of the problem, if it iS demonstrated
to be ohio, for example, then || |inois' emssions are rendered unproblematic
and can continue unabated. It would be assumed that Illinois em SSions were
rendered harm ess under one of the exclusionary criteria already cited.

See Briggs (1941); Cohen and Rusto (1912); and Marsh (1947).

"Science has becare the idiom of our age. It is the [anguage in which
command i S cast as the compulsion of external nature. Authoritative | aw
thatrestsits claim to legitimacy and acceptance on t he technical reasoning
of the real mof science denies any moral status. It denies that a moral
deci sion has taken place, that a political choice among alternatives has
been made. The ownership and responsibility for social problens and their
solution are given as a matter of fact and not of values" (Cusfield 1981, p.194).
Evernden (1985) has argued that the incorporation of scientific research and
planning into "sound environnental management" replaced "val ues" with "facts",
and lent scientific credence to the "sensible", when "in most cases, 'sensible'
turns out to be a synonymfor the customary..."(p.9).0ut of this movement
emerged EIA's, which "whi | eappearing to be the tool of environmental defense...
turns out to serve the interest of the devel oper by making ecol ogy the
handmaiden of a continui ng environmental transformation" (p.1l).

Evernden's article al so contains an excellent critique of "resourcism".

Evernden (1985, p.14) has stated that: "Other societies have no doubt managed

to visit considerable destruction on the natural world from time to tine, but
we al one seem t0 have so understood the world as to make this inevitable."
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79 - Most writers on thi S subject are working within the law community. See for

example, Lax (1979); Iarge and Mchie (1981); Page (1978); Stone (1972); and
Schrecker ((198)4). (1981) ge (1978) (1972)

80 - catton (1980) has argued that a central Brobl emlies in the assuption that
the use of “fossil tuels" as fuels is inherent in their nature. "it's high
time to learn. ..that the wisest ' US€' of coal andoi | maybe toleave them
underground as nature's safe disposal of a primeval atmospheric 'pol lutant' -
carbon. By our ravenous use of {the substances we} beganuudoi ngwhat evol uti on
had done I'N getting the atmosphere ready for animals V\$n|'nCI udi ngman) to
breathe, and ready to sustain the kind of climate | Nwhi chpresent speci es
(including ourselves) had been evolved. Hudreds of mllions of years of
evol ution had produced the OXxygen-rich and nearly carbon-free atnosphere
we need...." (p. 232) One does not even have t0 comletely forego burning
fossil 'fuels' to See that society is mstaken to consciously maximize their
use, and hence the transformation to waste. It appears that the only limtations
We see to our behavior are econamic and technological, and nothing el se.
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TABLE ONE - Sel ected Passages From Time Comparing Air Pollution and Acid Pain

1970

1982

Title: "Fighting to Save The Earth

From Man"
"The U. S environnent is seriously
threatened by the pndi gal gar bage
of the world's richest economy.”
". ..the country's visible decay,
Anerica the Ugly."
. ..the dangerous illusion that
(man]can build bigger and bi gger
industrial societiesw th scant
regard for the iron laws of nature.
. ..Like maggots in a sack of flour..."
"US. plants...gush 172 mllion tons
of smoke and fumes into the air."

" ..man's mindless destruction. "

Title: "Acid Rain: The Silent Plague"

". ..the devastation brought by the
rains is so silent, invisible,
pervasive...."

" _winsidiousnal ariaof the
biosphere."

"...a bli?ht as Wi despread and
careless of its victims, and of

i nternational boundaries,
winds that disperse it."

as the

. ..a catastrophe of a leisurely
ki nd, trouble building up a shower
at atin-e"

"Acid rain is natural."

Feb.2,1970
pp. 42-49

Nov.8,1982
pp. 98-104

represent the early stages of a trend which will see the human role in problem

formati on increasinaly absol ved or removed. The potential for thistrend is

especi al |y strong becauseitappears

that policy-makers will be increasingly

faced with the task of re-addressing problems which were the focus of past policy

efforts, and the location of blanme will

these policy efforts are eval uated.

have inportant ramfications for how

Murerous examples support my contention that this trend is increasing. For

exarple, in April, 1986, a report on "

Toxi ¢ and Oxidant Air Pol | ution" was rel eased

wi t ht hehopes of moving contemporary air pollution politics "Beyond Acid Pain"

(Mellon et al 1986). Wthin days

newspapers reported the new problem as
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"Toxic Rain" (Toronto Star, April 29, May 5, 1986) and the label quickly found
its ny into an editorial cartoon (Toronto Sun, April 30, 1986). Thus, while

the report may have hel ped policy-makers recognize the need to nove beyond "acid",
the problemis still associated with the "rain". In light ofthe well entrenched
existence Of "acid rain" the incident was not surprising, but disheartening
neverthel ess. At |east with acidic contaninants the rain is a circunmstantial
variabl e, butm such connection -exists with toxic pol | utants. It would appear
that the symbol i s runni ngawayw t hot heri ssues as well.

This tendency to naturalize environmental problens i S notrestrictedto
matters of air pollution. The well-known case of the "Toxic Blob" in the St, Cair
river is areified expression of "industrial waste", its former name. Consider
also the circumstances surroundi ngt hecl osi ngof Metro Toronto beacl"lesi nt he
sumer of 1986, as presented in the daily press. On July 20 the Torohto Star
reported thatdangenus bacterial |evels atthewaterfrontwere "caused by a
carbination of hot, rainy weather and an antiquated sewer system" The story is
dom nated by the non-humar. variable, the rain, and says little of the sewer system
itself. Subtitled "Pollution is Suspected After Near-Record Rainfall" the story
stated that the beaches would remain cl osed for several days, "depending on the
weat her." The rains continued for several weeks andonAugust 8 the Star reported
that "percistent and at times torrential rains thathavedi acouraged swimmers
are also responsible for the warning signs that went up today at Hanlan's Point."
Complaining that "we're at the mercy of the weather'*, a Toronto Health inspector
is quoted further: "If the weather changes, if it stops raining, and if we get

same wind to move the water around the situation could change.” The [next day the

paper reported that "warm temperatures andwet weat herwi | | keepal 1 of Toronto's
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beaches closed this weekend", and the Toronto Sun reported on August 28, under
t heheadl i ne "Rain Gods Frowned on Metro", that "the downpour cl osed many
beaches for at least 24 hours and others for the rest of the sumer", citing a
Toronto Board of Health official as its source. This is an excellent example
of circunstance turned into cause: the rain could not close the beaches by
itself, only in conjunction with other, human, factors.
The rain was al soacul pritin the famous Love Canal case, at | east

according t0 one press report:

For at | east adecade, theburiedchem cal swereno problem. But

in 1976, after years of abnormally heavy rain, the chemnicals, | eaking

from corroded containers, began to rise. (Time, August 14, 1978)
Significantly, each of these examples stem from the re-emergence of apparently
"controlled" pollutants. If the evidence presented here is any indication of
how policy-makers will attempt to expl ai n future environmental problems,
extreme reification will be the order of the day. 5

Recal ling the conceptsof internaland external attribution introduced

earlier, if causal responsibility for these problems was |ocated within society's
dominant val ues and practices (internal attribution), we would, in effect, be
adm tting thatourdeep-seat edandcheri shedgoal s are the primary component of
problem-formation, the causal factor. As a result, wi de-reaching and potentially
revol utionary change would be called for. Internal attribution, not surprisingly,
Is strongly resisted. External attribution, on the other hand, manages to side-
step such critical self-appraisal and helps prop up the illusion that Canadian
society can carry on without significant alteration. Wecanallrestassured
that any probl ens encountered al ong the way originate from "without" and not from
"within"; at least it's "not our fault". If the political classification and

interpretation of particular meteorological and bio-chemical Ooccurances We Wi tness
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appear to saylittleaboutthenatureof theproblemtself, they speak volumes

on the policy culture of air pollution. External attribution also legitinates

the emplyoment of the preferred external. control strategies.
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IV - CONCLUSIONS

When policy-makers address pollution problems after they have occured, as
t heyusual | ydo, they ostensibly seekt odet em newhi chcontam nants are
responsi ble for the infraction. In doing so, they al sodeci dewhi chcontam nants
are not_responsible for the perceived problem Establishing innocence in this
context is an implicit component of establishing guilt and it is within the
machinations surrounding cause and effect that we fi ndanunveilingof the
criteria under which contaminants appear "diluted", the unfolding and articulation
of the various "artificial" problemreduction factors which indicate that the
majority of emissions are "rendered harmess". The effort is guided, at least in
part, by the unstated maxim "out of sight/out of min "o Donni ng a set of
"gl asses" which immediately rel egate the "unval ued" parts of the environment
outside of their field of vision, policy-nkers then further sacrifice (ignore)
perceived environmental needs in the name of short-teneconcm C gain. Measures
are then utilized which inplicate only a fraction of all contamnants, |eaving
the rest "unseen". Wen, and if, a response does ensue, it |ooks to push the
probl em out of sight, into a formor place where it will not be detected. Here
it awmaits to be "re-discovered" under infinitely more camplicated and nystifying
cause and effect circunmstances. The case of acid rain is a perfect example.Indeed,
policy-makers appear t0 be engaged in an el aborate effort to relegate the vast
maj ority of contam nants outside of the problemscenario to support the
assumptior: that they have been "diluted".

The process is closely related to the principle of minimm necessary control:
caught in a circumstance whi ch sees a |arge amount of contam nants already in the
environment, and under tremendous pressure from all sides to "clean up" as little

as possible to ensure unimpeded production, any contanmi nant which policy-makers
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can successfully divert from their measuring instruments relieves the perceived
clean up burden accordingly. In short, policy-mkers have a strong vested interest
inrelieving the perceived proximity of the earth's limitations, and dilution
serves this illusionwell.

C.C. Lax's interpretation of the Toronto lead smelter controversy provides
another illustration of the way i n Whi ch contaminants are given a "clean slate", and
al S0 demonstrates that the process applies to local and |ong-range problens alike.

At the risk of oversinplifying the lead case, the follow ng generalizations can

be made. All parties acknow edged thatthel eadsmelters in question emitted

| ead into theat mspher eandt hatt hepresenceof | eadcoul dbedet ectedin the
surrounding areas. Itwas al so agreed, at least in principle, that |ead poses

a serious health threat and that incidences of | eadpoi soni ng were documented in
the area (although this last point was not wholly accepted by some). The nain
questions surrounded the demonstration of cause and effect. Put sinply: "How do

we know that the lead emitted from these smelters was responsi bl e for contamina-
ting the residents> It could have been other sources.” The burden of proof rested
on the complainants, and as t heaffectedresidents disco-, answering this
question in decisive tems is inpossible. Assuming, for the sake of argunment, that
the lead emitted from the smelters was NOt the same lead which contaminated t he
residents, as thedefendents clainmed, and that other sources were responsible,

the follow ngguestionbegs to be asked: What, then, happened to the | ead smelter's
em ssi onsi ft heydi dnot mt am nate the immediate vicinity? Wer edi dt heygo

and how is it that they were "rendered hammless"? Theansweri s that they conta-
minated Ot her regions where the effects of | ead were not being monitored..c
The net result in this case, as with acid rain, is that the perceived carrying

capacity of the earth is "enlarged", at least according to policy-nkers' calculations.
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When the principle of minimm necessary control operates with respect to
future developments, when pollution problems haveyettooccur, the deeper
resource-1ogic upon which it rests is fully exposed. This dinmension is clearly
vital for the environmental impact assessmentprocess. (Once defined as a resource,
the air (aswithanything else) is fully subject to the contemporary laws of
econamic rationality, which dictates that all resour cesnst beused in the most
efficient manner. Efficiency in this context entails exploiting all of the
atmosphere's capacity for "self-renewal" as a cost-effective measure. | n some
instances, if this logicwere followed toits extreme, the result would be more
pollution as society would attempt to use all the "wasted" air in "undevel oped"
areas. |If policy-nmakers have not yet consciously erected polluting factories
in theseareas sinply to utilize this air, it is mst |ikely because such facto-
ries have not been needed. \Wen the need does arise for this air to serve as a
waste di sposal flacility, EIA's t hensel ves wil| inform policy-tiers how best to
utilize it to itS maximm, either by recommendi ngt hatt hepl ant bel ocated in
an area Wth "good ventilation" or sare other dispersion tactic.

Even if such EIA's were executed to perfection, if they were completely
camprehensive and integrated into the decision-making process well in advanceof
all project commitments, if they were based on complete and preci se information
regarding all ecosysteminteractions, and if-they were backed by the necessary
politicalwillto see their perfect implementation, they still could not escape
the grips of maxi num pemmissable concentration. As a passage quoted above (page 29)
indicated, new and existing sources of pollution should be designed in relation
to the maximum amount Of acid |oading the environment can "safely" withstand.
Even if policy-makers could predict all the |ikely consequences of a given project,

is it wise to consciously maximze the huan inpact on the earth for the sake of
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fulfilling narrowly defined social interests?

Arquments in favour of such a course of action are even less tenable in
relation to the "real" scenario, where EIA's are mot (and cannot) be executed to
perfection. This realistic scenario features:

(an] . ..immensescope of the urknown. Knowledge of the factors affect-
ing the operation of ecosystems nmay be vast, but it is still far from
being complete enough to permit the constructionof accurat ecausal
models. Wthout such models, it is not likely that the effects of
envirormental di sturbances will be forecast accurately. W simply do
not knowal | t he implications of many complex cause-and-effect .-
rel ationshi ps (Canada 1986a, p.6):
. ..relevant scientific knowledge [often takes] many years to accumilate
to the level which scientists feel is an acceptable basis for impor-
tant social decisions. Although scientific uncertainties remain, the
public interest must be served as best it can, and policy-makers
mist act (p.27); fandl
errors in predicting the magnitude of change are cammon; nul ti st ageand
cumulative * impacts are correctly predicted | ess frequently, if at
all . . .;[andl complex systems with many |inkages are not usually well
understood (p.14).
Add to this the realityofcnpetingpoliticaland social interests aswellas
the fact that, broadly speaking, humans make ni stakes, as do their machines. |f
this is the case, is it "sensible" to practice the philosophy of maximum permissable
concentration? It is akin to filling up a balloon with poisonous gas to just
below i tS bursting PNt andwi t hout act ual | yknni ngwher e t hat bur st i ngpoi nt
is, defining it in relation to the amount of gas the dispensor Wi shes to put in it.
The balloon'scarrying capacity can be enlarged in the dispensor's mnd, but
this will bear no relation to when the balloon will actually burst. Simlarly,
the environnent's nininmal needs canbeconti nual | yredefined to keep pace with
society's burgeoning waste, but society does so at the earth's expense. The carry-
ing capacity of the globe can be enl arged, Putonlyin the human mind, or on a
bal ance sheet, and this will bear no relation to that carrying capacity, wherever

it ny lie. And furthemmore, in this case we do not have the luxury of a separate
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bal | oon to act as a threshold and to insul ateus from the gases we di spense before
theclimax. on the wntrary; we live in the balloon and are fumigating our sel ves
(and everything el se) in the process. The balloon's bursting will only be the

| ogi cal oconclusion of a destructive affair which has been relatively constant

for several hndredyears.

Even accepting that "advances" inknow edgehavebeen achieved and are still
forthcom ng, such advances have not kept pace with the phenomena to which they
are addressed, nor wuld they reasonably be expected to. These "advances" can
also be interpreted as "regressions" in at |east two respects. First, when so,
and other contamnants fell under the rubric "smoke" or "fumes" at the begining
of this century, their status as a "nuisance” was ironically more accurate than
their modern expression as "acid rain". Wereas "acid rain" represents a reduction
of the problem literally, to "acid" and "rain", the focus on "smke" (at |east
potentially) encapsulates all of the contamnants (and activities) which nade up
t he "smoke" problem, at | east to the extent that the wncept of "smoke" (or “fumes”
or "noxious gas") in no way automatically excludes the vast majority of em ssions
from its domain. This does not mean that "smoke policy-makers" did not eventually
excl ude most contamnants from their field of vision. In the spirit of "out of
sight/out of mnd" they wntrolled for visible emssions, using a "smke density
chart" as their problemmeasure (which, incidently, is still meteorologically-
sensitive). The "smoke" probl em was samewhat relieved, but many of the invisible
gases continued unabated (and unseen). A portion of themare finally being re-
addressed today.,.

As political priorities shifted in the wurseof the century and pollution
was placed closer to the fore, policy-makers adopted more "preci Se" measurements

and ironically, the more preci se the measure became, the narrower the probl em becane.
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This 1S especially the case with |ong-range problens where a jounmey from effects
to probabl e causes, under the guidance of pH-precision, can elininate most of

the suspects, evenbefore departure. Angb:ne the evidence does warrant a deci sive
quilty verdict for a particular set of contamnants, it equally decisively
excludes all other contam nants from the scene of thecrime, and the more

preci se theneasure, thegreateris the number of contaminants which are excl uded.
In simple terms, if pressure to control air pollution results in a need to
further specify the criteria under which contaminants will be ignored, t he
"scientization" of industrial waste as "acid rain" aides considerably in the

t ask.

Increasing scientific precision has several other inplications. First, it
lends "credibility" to the increasingly regressive interpretation of pollution,
thoroughly disguising the wider soci al charact erof the phencmena under a mask
of "value-free rationality", "facts" and "efficiency”.., Furthermore, the greater
the scientization of the problem the greater is the distancing of the non-scientist
fromthe problem, who must then turn to the experts for a scientific interpreta-
tion of a social and political problem Citizens have to rely on scientists for
verification of acid rain's existencemore so than they do for a "smoke"
probl em

Thesecondr egr essi ve aspect of contemporary environmental politics is
merely an extension of the first, although more firmy in the cognitive realm
The reification of industrial waste as "acid rain" further demonstrates just how
far policy-makers (and everyone el se) are from coming to grips with a relatively
simple contami nant suck as SO,. As samething which originates "out there" as a
result of "natural" pntesses, the industrial waste problem has become effectively

naturalized. I n thus scape-goating the non-human, policy-nmkers have foregone
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any self-criticism in favour of "better management" and meteorological prediction,
and deep down we are "off the hook" so to speak.

Furthermore, in conceiving of the problem as an external threat (rather
than as sarething of society's own makings), the social order itself is rein-
forced as it is called upon to defend its%lf from this "external" challenge.
Thus, the reification of air pollution is ‘in fact the reification of a high-
polluting social order whose problematic beliefs and practices are fixed as
the "given", "natural order of things", and in turn emerges as a positive,
nimproving" force which will ratify and manage the challenge from cutside. In
other words, although Canadian society is ‘presently addressing "acid rain", we
are in reality speaking to and about oursélves, and the extent to which we do
not understand "acid rain", we obviously do not understand ourselves. We seem

to have forgotten that it is not "acid rain" which is presently destroying the

enviromment: it is humans and certain human activities which are responsible.

Until this basic fact is grasped we shall continue to gamble with the wind and
wage war with the rain. |

In presenting the argument this wain do not mean to suggest that policy-
makers are inept, nor am I denying that it is possible to "improve" the situation.

The point is that policy-makers should ndt be expected to meet the task of

"safely managing" the incredible volumes of waste presently being produced to
maintain the Canadian way of life, even to a mnderate degree of success. It is
simply beyond their, and anyone else's, nﬁeans This is not an "overly-pessimistic”,
ndefeatist" position. It is a realistic appraisal of the present state of

affairs and the historical record bears this out. The case of SO, is particu-

larly instructive here. This single contaminant, with a relatively simple compo-



-----------

- 56 -

sition, has been the subjectofpolitical controversy for at least 700 years
(chanbers 1973, p.116-117). Despite this |ong history and all of the experience
whi ch sl mul dhaveensued, this substance continues to defy society's understand-
i ngs and control efforts. |tS consequences have been misunderstood, misinterpreted
(or simply ignored) time and time again, and the emergence of, and inability

to deal with, "acid rain" is only the most recent exanple. If this is the case,
can we reasonably expect policy-makers to safely manage the incredible volume

of contaminants presently being produced, andi ncreasi ngdaily? And whose complex
properties are even | ess understood that S0,? Even within their own criteria

of acceptability? Even with margins of safety it amounts to a highly volatile

and dangerous "gane", the stakes for which are incredibly high.

Qper at i ngi nacont ext of extreme uncertainty it is obviously unw se to
assune that we can "fill w" thebi osphere, and then push the limits further still,
and not encounter disastrous consequences. The case is especially so when the
negative feed-back loops, the mechanisms which give content to any "cautious" pro-
cedure, only speak in the sane resouw:ce-efficiency ternms whi ch presuppose t he very
predi canent itself. In fact, the very need to detemmine the enviromment's [imts
presupposes t hei r encroachment or violation: a society is only faced with the
need to determine the concentration of so, which kills trees if it ai\g;]?ié{ling
these trees Wth 80,. In other words, the act of setting environmenta! quality
criteria is precipitated by their apparent violation. Wthin this context, it
was inevitable that the environment's perceived needs woul d be reduced to their
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Under the circumstances, what policy-makers should do is proceed with
extreme caution, but it mynot be possible to practice caution in a society
thatisbursting at its seams. Therefore, the onus does not fall entirely on
policy-makers. Each and every Canadian citizen is practicing a |ife-style that
renders SuUch "cautious environmental management" inpossible. In other words,
policy-meking reflects a social order to the same extent that it gquides it,
and the performance of public officials often merely testifies to, or synbolizes,
society as a whole as it tries to grapple with and understand its affairs.
Cearly, Canadian culture's (and not just policy-makers') humani stic and econo-
mistic criteria of "value", when combined with the resource-| ogi cof maxi nm
permissable concentration, ensures that policy-makers will err on the side of
uncertainty..78 Adding to this the intense pressures for econamic and political
expediency, uncertainties are more likely i mbei gnoredthanheeded, especially
inthe case of an EIAwnerefurther consideration of uncertainties will likely
jeopardize the project. Dilution is essentially the practice of ignoring
contam nants, andthepracticeofignoringcontm nantsis an exercise in uncer-
tainty.

The present burden of proof |aws represent the legislation of this uncer-
tainty. The case for reversing the burden of proof |aws has been well argued by
others.q and such a reversal is clearly needed. The problem however, i s not
this simple.As wWith policy-nmaking, laws reflect as much as they lead and the
present burden of proof |aws only testify to society's predisposition to ignore
its waste. The laws will not change until society's priorities change. In other
words, pollution is not a legal problemwth a legal solution, just as it is
not a scientific or technological problemwth a scientific or technol ogical

solution. If reversing theburdenof proof appears untenable within the current
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social order, and it is, this is just an indication of the need to question,
and violate, that order if we are to deal more sensibly with environmental pro-
blems. Pollution is a deep, cultural problemthat will only respond to cul tural
sol utions.

At the core lies the practicing definition of social need, a social choice

whi chrendersitin society' shestinterests toreduce the entipe earth to its
"basic" (mnimal) functional requirements as a means of ensuring uninterrupted
"social progress". It amounts to el avating the perceived needs of a single species
onto apedestal andallowi ng them to overrun the earth. Consciously. To the
extent that society's material demands produce egqual quantities of waste, the
problem |ies in the "need" for the material, period. Once needed, the waste
products cannot be avoi ded, they can only be hidden or ignored.g, Reducing the
waste can only result from reducing t heoccurances and volume of matter-trans-
formation. Pol i cy-makers have foregone this strategy in favour of "better managing"
t he increasing rate of such transformations. Planning tools |ike EIA's can only
aid the effort, they cannot redirect it. Andin fact, in the present context,
“better management” will only facilitate the destruction in a more efficient
manner.

To conclude, it has not been policy-makers' failure to meet their stated
goals which has presented Canadian society with its pollution problenms, nor has
it sinply been "poor plarming" or a lack of political will. The ideal itself,

and the logic upon which it rests, are fundamentally misguided.
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FOOTNOTES

1 - Belloonsidersthe concept to be an important aspect of what Sinon (1976)
calls the "political franework": "theconstraints andopportunities
defined by 'the broad social and econamic enviromment, t he system of
power and influence, the dominant ideas andval ues insociety, the fornal
institutional structures'. This framework 'greatly restricts the alternatives
%olicy—makers] consi der andt her angeof innovations they make'."

el |, 1983, p.12

My approach tF()) aJZr pollution policy has also been influenced by Gusfield's
concept of a "structure of public problems": "To desribed the structure
of public problems i s to describe the ordered way in which ideas and
activities emerge in the public arena.” (1981, p.8-9)
The concept IS al so related to the literature on "paradi gns", to be introduced
bel ow.

2 - | prefer the term"policy culture", partially because of the different
nmeaning originally associated with the concept of "political culture", but
mainly to reflect the problemspecific approach which Bell calls for.

The termwas originally suggested to me by professor Harold Kaplan of
York University.

3 - "All situations thatare experiencedbypeopl easpai nful do not become
matters of public authority and targets of public action. Neither are they
given the same neaning at all times by all peoples. 'Chjective' conditions
are seldom so campelling and so clear in their fornthatthey spontaneously
generate a 'true' consciousness." (cusfield 1981, p.3)

"The societal definition, and not the objective makeup of a given social
condition, determines whether t heconditionexi sts as a social problem."
Herbert Blumer, quoted in Ross and Staines (1972, p.21).

4 - "As phenomena are open to various nodes of conceptualizing them as probl ens,
so too their public character is open to various neans of conceiving
their resolution." {Gusfield 1981, p.5)

5 - "As the extent and consequences of environmental degradation andcar el ess
useof nat ur al resour ces have become better known, widespread concern has
ari sen about the nature of development. . . . A response to these concerns
and questions has been the concept and practice of environmental managenent,

..the entire process of planning, managing and conserving the environment
and natural resources.” Environmental inpact assessments, as an integral
part of sound environmental management, ". ..iS a process Wwhich attempts to

Identify, predict and assess the |ikely consequences of proposed development
activities." (Canada 1986a, p.l,2)

6 - "The management of t he natural environment is apart of the general problem
of allocating the economy's resources between competing ends" (United Nations
1983, p.17). Under the guidance of cost-benefit analysis, "environnental
policy should... be concerned with the efficient use of our natural environ-
ment" (p.22). Efficiency neans simply "not bei n% wasteful with any resources,
including those of the natural envirnment" (p.17). CBA can be used to
"assist in the rational design of development projects. . ..|f environmental
ef f ect sof apr o] ect canbe i ncorporated into the whole CRA procedure at
the very beginning, then theresultislikely tobe aprojectinwhich
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econamic and environmental objectives are in closer harmony and the overall
social benefits maximized" (p.16).

Leiss (1976, p.18) has argued that social and political stability in contempo-
rary industrial societies depends on v, ..the ability of the social system

as a whole to ensure the steady growth in the quantity and variety of
commodities." The reality of these goals and "needs" has becore a self-
evident truth in industrial societies the world over, whether "capitalist"

or "socialist". The important questions pertain to whether such goals

are desirable or not.

"A policy of maximizing GNP is practically the equivalent of maximizing...
pollution. ... Since matter and energy cannot be destroyed, consumption is
merely the transformation into waste of GNP..." Daly 1971, p.83). The
argument is based on the laws of thermodynamics and the "entropy" phenomenon,
which holds that all economic "throughputs" transform matter-energy from a
"low entropy” (free, available) state to a "high entropy" (bound, unavailable)
state. This "bound" energy is the "valueless waste" (air contaminants)

which result from every transformation of matter. The more matter which

is transformed, the more waste which is produced. See Georgescu-Roegen (2980) .

" ..we tend to regard the rest of nature almost exclusively as a warehouse
of resources and a dumping ground for wastes" (Leiss 1976, p.32)
See also Beakhust (1979) and Swift (1974).

10--Cotgrove (1982, p.l) summarizes the flood of literature which appeared in

11 -

defence of the environment: "All had in common the same message = that the
industrial world could not go on as it was; that continued exponential growth
was a physical impossibility, and that growth in population, pollution,
production, and the use of energy and non-renewable resources had reached
a point where, unless drastic action was taken, crisis and collapse were
inevitable." Conversely, many writers emphasized opposite social forms,
resting on "stability", "equilibrium" and "steady-state economics" as the
best future direction. The underlying goal was to unite economics with
ecology, stressing the interdependence of all life forms, in opposition
to the dominant myth of human independence or exemption. No government
has heeded to any of these calls. See for example, Daly (1980)

Johnson and Hardesty (1971), and Millbraith (1984).

The reconciliation of such a conflict is especially difficult because, as
Johnson and Hardesty (1971, p.2) note, present social needs are "diametri-
cally opposed to the requirements of ecosystem stability." See also
Detweiller et al (1973, p.34).

Leiss (1979, p.275) has written: "Environmental problems will set some
difficult tests for our political institutions. What will make these

tests especially hard for us is the fact that we have come to define envi-
ronmental values primarily in relation to demands for steady econamic
growth - or, more precisely, in relation to a sense of well-being that seems
to require, apparently forever, a regular increase in GNP."
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12 - Contemporary uses of the term "paradi gm' are largely drawn from Thomas
Kuhns' The Structure of Scientific Revolutions. 1n Cotgrove's words:
"paradigns... provi denmaps of whattheworldis believed to be like. They
constituteguidelines forgetting aroud and foridentifyingand sol ving
problems. Above al |, paradigms provide the framework of meaning within
which 'facts' and experiences acquire significance and can be interpreted.
. ..They have a normative aswel|as a cognitive dimension,indicatingnot
only what is but what ought to be done" (1982, p.26). See also Millbraith
(1984).

13 - The Canadian Clean Air Act (1971) defines an "air contam nant” as: "...a
solid, liquid, gas or odour or a combination of any of themthat, if
emitted into t he ambient air, would create or contribute to t hecreation
of air pollution. 'Air pollution' means a conditi onof the ambient air,
arising wholly or partly from the prsence therein of one or nore air
contam nants, thatendangers the health, safetyorwelfareofpersons,
thatinterfereswith the mormal enjoyment of |ife andproperty, that
endangers the health of animal life or that causes damage to plant life
or to property.” Sec. 2(1) (a) and (b).

Ontari o' s Envirormental Protection Act (1971), Sec. 1(1) (c) does not
make a distinction between "air contaminants" and "air pol | ution", but
the interpretation of "air pollution” is in concert with the Clean Air Act.

14 - Estrin and Swain (1974, p.46). The matter was expressed at the 1967 Ontario
Pol | ution control Conference as follows: ". ..the fundamental gui depost - the
underlying — concept which must be used -in controlling air pollutants is
that of effects. Thus, to decide what concentration of any contaminants
is undesirable, it is necessary to exam neal | theknowneffects of that
pol lutant on man, animals, vegetation and property. Thi s study produces
ambient air criteria for the contamnant” (Ontario 1967, p.83).

15 - Inits sinplest terms, "'air pollution' means not sinply that the contam -
nants are there, but that they are present in sufficient concentration
to cause harnt (Canada 1973a, p. 29. Emphasis added).

16 - "Cost-benefit analysis treats the natural environnment as another resource
in production” (United Nations 1983, p.2).
Air pollution in Ontario was the responsibility of the Department of Energy
and Resource Management from 1969 to 1971. Federal responsibility for air
pollution was i N the hands Of the Department of Energy, Mines and Resources
for several years prior to the creation of Environment Canada in 1971.
See also note 5, on "environnental managenent”.

17 - The Sel ect Comittee on Air Pollution and Smoke Control, created in 1955
and one of the earliest extensive Ontari 0o government investigations of the
problem, was centered around crop damage, |ivestock, farmbuildings and
equipment and human heal th. (Ontario 1957, p.13-23).
The mandate of the Hall Committee (Ontario 1968, p.xiv) was to investigate
the effects of pollution won "mman heal th, [ivestock, agricultural and
horticultural crops, Soil productivity and economc factors.”
Nei | Evernden (1985) has argued that one of the main reasons the environment
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became such an important political i ssue in the 1960's is that certain
key books, such as Rachel Carson's Silent Spring, stressed the effects

of environmental hazards on human health. Prev] ous "conservation" movements
which had dominated environmental politics inthe fjrsthal f of the century
were defending and preserving non- humans.

"This perspective establishes the provisioning of our material demands as
the single organizing principle for our relationship with the rest of
nature" (Leiss 1976, p.39).

The Hall Committee (Ontario 1968, p.309) recommended that tests beconducted
to "hel p in determining the naxi nmtoncentrationof air-borne pollutants
permissable in an area.”

Dales (1968, p.18) attributes problem to excessive urban concentration,
whi ch "' overl oads' nature's disposal system in t hose areas, leaves unused
mich of the natural waste disposal capacity in lightly popul ated regions,
and thus i NCreases society's waste disposal costs."

The basis for not leaving the atmosphere "unutilised" lies clearly in our
economic priorities, as the No Significant Deterioration (NSD) issue in
the U S. demonstrates. An NSD clause was established at the behest of
envirormentalists toprotectrel ativel yunpopul at edareas from further
deterioration. NSD, however,was eventual Iy successfully combatted by
those opposed to further pollution control because | twoul dlim tecononic
growt h. See victor (1980, p. 205-213) A discussion of the "economic
iIrrationality" of NSD can be found in O'Riordon (1979).

The 1955 Select Committee (Ontario 1957, p.43) put it this way: "Air pollution
is the result of excessive use of the atmosphere by man for waste di sgosal,
combined with certain predisposing and contributing fact or sprovi dedby
nature. Man's part comprises the emssion into the air of smke, soot,

fly ash, cinders, dusts, gases, vapours, fumes and odours. Nature's contri-
bution m'%ht be a topography that hinders winds in their efforts to dispose
man's ai r bor ne garbage, it might be humidity and fo?, i t mi ght be too much
wind or nownd at all, it mght be just plain sunlight which catalyzes
reactions in the air between various of man's contam nants, itmghtbe a
tenperature inversion, or it mght be other conditions or combinations of
condi tions." ~

"From man's point of view, theharndonebydi scardi ngawasteinto the
environment Oft en depends not so much on the properties of the waste itself

as on other factors: the chemcal and biological processes that take place
after the waste has been discarded" (Dales 1968, p.5). Dal es understands

These "other factors" primarily in relation to "self--purifying" air.

The Toronto Telegram reporting on the Hall Committee, wrote that "...allowable
limts gof pol lution) are a compromise between technological capabilities,
econamic feasibility, and the (climactic) conditions prevailing in any

given area" (April 18, 1969).
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Since 1969, initially under the Department of Health, the Ontario Ministry
responsi bl e forpol | utionoftheairhashadanoperating sectionentitled
"Meteorology and Air Quality". Environment Canada operates the most

ext ensi venet eor ol ogi cal network in the country under the Atmospheric
Environment Service. The "Air Pollution Index" and "Acid Rain Watch"
typically appear on the weather page of the newspaper. See Ontario (1978).

This matter is usual | yconcept ual i zedas "personal versus systemic attribu-
tion" (Ross and Staines /1972) or "individual versus structural attribution”
(Bell 1983).

Regarding "Arab G| Blackmail" Catton (1980) observes that "as long as the
suddendel ugeof troubles canbeattributedtovillains inanother-I|and,
the world could seem to remain in tune with traditional definitions of

ri ght and wrong" (p.60). At another point he observes that "tycoons" and
"tyrants" are popular targets and that " . ..the tenptation persists to
attribute mman hardships to such forces as 'inflation' which 'devours'
prosperity". Simlarly, the Irish potatoe fanine was blamed on bacteria
rather than human overdependence on a Single crop. (p.254)

"Wth most resources, whether renewable or nonrenewabl e, man]is potentially
abl e to modify t 0 some degree their elemental and/or locational character-
istics in order to suit his economic needs. But with air man's actions,
institutions, and artifacts nust be modified. He i s unable to adjust the
wi nds to any appreciable extent; therefore he mist adjust hinself to the
Whi N6 and vagaries of the air currents. Hs inability to face up to this
fact appears to be the root cause of the atmospheric pollution problem"
(nmocker 1966, p-63).

Al len Rneese (1966, p.33) has pointed out that it is |esS economically
feasible to control air pollution than water pollution because it is more
difficult to control meteorological events t{ 0 improve waste-assimilative
capacity than to control hydm ogi cal events for that purpose.

"our challenge is to understand the receiving capacity of the atmosphere,

to determne the concentration of contamnants that is significant, and

t0 manage our activities so as to stay well wthin those concentrations'
(Ontario 1967, p.8).

Herfindahl (1970) states that a Strategy to inprove environmental quality

s to "reduce damage from harnful residuals by a) increasing the assimlative
capacity of the enviromment (e.g. Stream aerati'on or low flow augmentation);
b) discharging to a place where | ess damage results; c) moving the activities
or organisns subject to damage."

The API is basedonarunni ng 24 hour average of SO, and suspended particu-
| atemat terconcentrations. It was first introduced in Toronto in 1970 and

expanded to eight Ontario cities by 1982. Simlar warni n% systems are
used in other provinces and the U'S. See Ontario n.d.a; 19717 and 1984.

Estrin and Swain (1974, p.60). These authors also argue that because the |ndex
is based on a running 24 hour average a number of short, intense concentra-

tions wll not be immediately evident and will be lost in the averaging (p.60).
The Index al so presupposes an even distribution of pollution and will not
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detect a number Of i sol ated epi sodes (p.61). See al so Ontario Legi sl ature,
October 16, 1970, p.5109 and 5117.

I say "taller" because "tall" stacks were not a new idea. At Inco's Copper
diff smelter, for example, Stacks have became progressively higher since the
1930's in an attempt to disperse contaminants away from the area ard in
relation to altered production techniques.Priorto the inroduction of this
method, (before the use of stacks at all), the first formof pollution
"control™ at this cite was to move the openroastingyards away fromt he
popul ated area. (Ontario 1982a, p.7)

on stack design, see Leuthesseur (1974) and Canada (1986b, p.4-9).

Prior to 1970 there were fewer than 100 stacks over 500 feet in the US.

By 1982 there were over 500, many of them towering over 1,000 feet. Many

of these stacks were raised at the behest of governmentregul atoryagencies,
but in some cases companies proceeded on their own initiative to avoid
prosecution for urban air quality violations. Tinme, November 8, 1982, p.101.
See al so Macleans, July 15, 1985, p.46.

Inco's 1,250 foof stack is the tallest in the world. They were ordered to
build the stack under a Mnisterial control order, but jt has been observed
that the company was planning to raise the stack for sone time prior to
this, minly as a means of increasing production. See Alternatives Interview
(1973) andontario Legi sl ature, October 15, 1970, p.5091.

"one of the methods adopted (to clean up cities] seemed sinple and | ogical:
build tall stacks to sendem ssions high into the atmosphere where t hey
coul d disperse amng the clouds and be rendered harm ess. The idea seemed
to work as cities. ..benefited fromthe removal of the offending pollution.
what was not knownatthe tine, however, wasthatthe act of sending

em ssions high and far away gave life to a new problem- acid rain" (Canada
1981, p.17).

Anot her Inco official told the Ontario Standing Comittee on Resources
Development in 1979 that "em ssions fromthe 1,250 foot chimey permtted
the recovery of the Sudbury environnent to begin" (in wellar 1980, p. 34).

Simeon (1976, p.557) calls a "first-order consequence" the intended or
immediately perceivable effects of a policy. A "second-order consequence"
refers-to unforseen consequences, either benign or malign, of that policy.
It is interesting to note that, despite the acknowledgements that di spersion
did not render contaminants har nl ess, Environment Canada has cl ai ned t hat
"sulphur di oxi de, as a local air quality problem has been successfully
control led in Canada" (Canada 1984a, p. 7. Enphasis added).

Statenment by George Kerr, (ntario Legislature, Cctober 16, 1970, p. 5108.
See al S0 oOntario 1980, p.13 and Ontario n.d.b, p. 8.

See Ontario 1967, p. 81-85 and 237-239, on plant location and ventilation.
As to the buming of high sul phur coal on "favourable" days, this was one
of Ontari o Hydro's methods during the 1970's. See Wl lar 1983, p.23.
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The rationales for dispersion also intensified under the pressures of the oil
crisis and recession, allowng many industries to argue for relaxed
standards, i ncl udi ng the use of "intermittant" control (i.e. dispersion)
rather than reductions via "scrubbers". (Victor 1980, p. 210-213).

The Oil crisis and other factors were thus used as a justification for

di spersion policies which had already been set in motion many years earlier.

Changes in production processes are often associated with attempts to
improve the efficiency of prmduction. Wwhereas billow ng snokestacks have

| ongbeena symbol of prosperity, it was recognized at least 100 years ago
that a billowing smokestack al SO synbol i zes incomplete combustion. Conse-
quently, early pollution ("smoke") control was directed toward the more
efficient use of fuel, rationalized as a cost saving measure. See any of
the followng: Briggs (1941); Cohen and Rusto (1912); Marsh (1947). When
reductions are ntassoci atedwi th improved productivity they are resisted
adamantly by the industries in question. For an account of Ontario's attempts
to regul ate Inco, see Wellar (1980, p. 30-39, 60-74); Howard and Per| ey
(1980); and Ontario 1979, p.36-51).

"Environment Ontario has been dealing with SO, and NOy as pol lutants in
their own right, concernedwi th theirl ocaEandcummi tyeffects. It did
ot at first deal with themas constituents of acidic precipitation - acid
rain which is now defined as a long-term and |ong-range problem with effects
onacontinental, evenglobal scale. The accum ationof S0, and NO, cause
damage even though conventional air quality criteria are not exceeded"
(Ontario 1980, p.14). see also p.6 of this report; Ontario (1979, p.23,42);
and Canada (1981, p.17).

It is interesting to note that air pollution appears to have beenl abel ed

a "local problent only in retrospect, with the advent of "long-range"

probl ens. Tohave explicitly labelled early policy efforts as "local"
abatement would ha7e drawn attention to the neglected non-local matters.

See Ontario (n.d.c; 1974; 1982 and 1985b).

Non—-govenmmt sci ent i st shegan documenting the increasing acidity of rainfall
near industrial centers in England in the mid-19th century, and as the

20th century progressed acidified pollution was being measured in rural

areas in Canada, the U S., England ard the Scandanavian countries. By 1970
the phencmenon was well documented in academ c journals. See Erickson (1973);
Gorham (1981); Howard and Perley (1980, p.23-32);andKramer (1973).

Ontari o Environment retrospectively clains to have realized the severity of
the problemin 1975: "The severity of acid rain in Ontari o became apparent
when Envirorment Ontario, working with the Mnistries of Housing and Natural
Resources, began to monitor the inpact of cottage devel opment in the Muskoka/
Haliburton resort areas in 1975, in the context of the Lakeshore Capacity
Studies. Wile examining the material input into the |ake fromall sources,

i ncluding atmospheric contribution, it was discovered that the atmospheric was
much more acidic than anticipated" (Ontario 1980, p.14). Environment Canada
claims to have discovered acid rain in 1976: "The need for investigating the
extent and effects of the LRTAP and associated acidic precipitation problem
and identifying possible abatement/control options for Canada was first
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identified by the federal government in 1976. Convinci ng presumptive

evi dencewas collected which demonstrated that acidic precipitation posed
seri ous and worsening emvironmental problems which werecausing ext ensive
damage toval uable fisheries resources and freshwater ecosystens ineastern
Canada" (Canada 1980, p.5).

"air pol |l ution" was dominated by the "big five": sulphur di oxide, nitrogen
oxi des, carbon monoxide, hyrdocarbons and suspended particulate matter,
with the addition of |ead and other contamnants in isolated incidents.
See any of the follow ng: Canada (1973a,b,c); Ontario (n.d.a,b, 1973).

Al t hough the API only measured SO, andsuspendedparti cul ates, all of
these contaminants were t he subject of regulatory concern and many were
subj ect to dispersion policies. The recognition that SOz hadnt been
rendered harmless shoul d have inplicated mny of these others, and although
they areoftenmtioned indiscussions ofacidrain, they are notthe

f ocus of concern at present, most likely because t heyarenotreadon the
pH scale. An interesting researching project would be to St udy the early
history of "acid rain", when it first received a lot of publicity, to see
how and why the limted vision crystallized the way it did.

In July, 1980, former Ontari 0 Environment Minister Harry Parrott told a
gathering of Canadian and U S. officials: "I am concerned about thousands
of Ontario |akes which are vulnerable" (Ontario 1980, p.15).

Ontario's Acid Precipitation in Ontario Study has been publishing a report
on "Acid Sensitivity of Lakes in Ontario" annually since 1981, a listing

of over 5,000 |akes and their relative sensitivity to acids. (Ontario 1985c).

anhitrc’erh doius\-,ilé%psmhﬂvﬁ appeared North American Areas Containing Lakes
America into "sensitive" Sensitive to Acid Precipitation

and "non-sensitive" areas.
Theexanpl e reproduced
here i s from Ontario
(1980, p.1).

Source: James N. Galloway and Ellis B. Cowling, Journal of the Air
Pollution Control Association 28, no. 3 (March 1978).
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46 - "At a time of economic Stagnation, with record postwar unemployment, infla-
ti onandhi gh interest rates, the costsofeliminating sulphur dioxide
enm ssions by installing 'scrubbers' ...are prohibitive andwoul dlikely
mean production cutbacks. . ..It is questionable whether the situation is
dire enough to justify immediate action. Says Joseph David, general counsel
for American El ectric Power... 'this could break the econamic backnone of
the Midwest. And there's no assurance that it will improve t heaci dit yof
rainfall in the East'"(Time, November 8, 1982, p.103).

47 - AUS g o -t official has said: ". ..let's not pursue corrective measures
which are not needed, or go beyond that which may be needed" (Taylor, 1981, p.151).
This IS essentially the Canadian position as well, only our policy-makers
are convincedt hat acti on should be taken now. Many in theU. S.are sinply
not (publicly) convincedas to the seriousness andcauseof the problem

48 - ". ..the problemis one of a three-fold nature, comprising: a) the source
of pollutants; b) a-spheric transport and transformation; c) deposition
on susceptibl e ecosystems" (Ontario 1981, p.5-6).

49 - "Unfortunately,the | arge nunber of sources nake it inpossible to trace
damage to an individual site from an individual source. There is a pool
of acid air over the whole northeastern part of the continent..."

- (Gorham 1981, p.6).

50 - Environment Canada (1984a, p.10) has expressed it this way: "The Canadi an
approach to acid deposition abatement is to determne an acceptable rate
of deposition in sel ectedreceivingareas, and then to estimate the range
of reductions in emissions for contributing source areas that woul d achieve
t he environmental obj ective.” (Ewphasis added).

51 - "What is not known [about acid rain] i S how much man-made emissioas from
one region effect precipitation quality in other regions, or what is the
| ocal impact. And it iS inpossible to project how any control strategy will
change precipitation quality at any location" (Taylor 1981, p.153).

52 - That "acid rain" is a misnamer i S often aknowledged, but it is usually
restricted to the "rain" and the full inplications of the matter are
apBarentIy not recognized. Canada (1981, p.6): "The problem has been
| abel led "acid rain'. More precisely, though, it should be called acid
deposition. Wt deposition refers to acid rain, acid snow and acid smg
(acid smog occurs In large cities |ike Los Angeles, California, where there
I's an overabundance of automobiles). Dry deposition refers to deposits
of sulphur and nitrogen compounds during dry periods. They falltoearth
before they have time to change into sulphuric and nitric acid as they travel
in the clouds. These particles, however, carry molecules which can become
acidic when mxed with surface water, rain, fog, dewor mst, and is falling
in approximtely equal amounts to the wet. In this booklet the popular term

........ : ‘acid rain' wll be used to represent the overall problem of acid deposition."
This formulation still hinges the dart-age-potential of sul phurandnitrogen
on an eventual conversion to acids, and fails to recognize that no such
conversion i s necessary for damage to ensue.
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"As the winds carrying aci di ¢ subst ances speed across the countryside, other
pol lutants often hitch a ride: heavy metalssuch as mercury, | ead, zinc and
copper. These netal s came from industrial em ssions and autonobiles and

when deposited on | akes can be toxic to fish" (Canada 1981, p.17). See also
note 43.

see note 52 and Canada (1984b,p.2).

When SO, was talked about as ai rpol | uti ononeofitsnstinprtantfeatures
was 'rtszabi‘lity t0 combine Wi th msture to form sul phuric acid. An
Environment Canada document from 1973 states: "[Sulphur dioxide] . ..is one

of the most air pollutants] in tems of effect. It includes sul phur dioxide
(S02) and sulphur trioxide (s03), together with their acids and salts. SO2
accounts for most of the damage done by air pollution to materials and
vegetation. It is also a health hazard.... SO sometimes conbi neswith

oxygen and noisture in the atnosphere to form sul phuric acid. This can

result in the transformation of a fine mist of sulphuric acid - or in the
presence of sulphuric acid in rain water" (Canada 1973a, p. 24).

To underline t hepoint, the follow ng statement was made i n the Ontario
Legislature i n 1970:"Sulphur di oxi de, as most of the members know, when
combined W th msture and particles in the rain, becames sul phurous acid,
andirritates the nose and throat causing lining of the membrane andbr onchi al
t ubes to become swollen and eroded, and even same clogging of t he small
arteries and veins" (M. Ben, MPP Humber, Cctober 15, 1970, p. 5087).

See al so Canada (1973a, p.26) and (1973b, p.6=7).

This matter is also reflected in the frequent references to "acid-causing
enissicns" and "acid precursors" found in many discussions of the problem.
They refer to those specific mssions which convert and can therefore be
detected on the probl emneasure. The term "aci d-causing" immediately suggests
that many m ssions are not acid-causing (which is true) and immediately
implies that they are not a problemfor that reason (which is not true).

The fol | owi ng passage, from Perhac (1981, p.17-18), a spokesman for the
Elecric Power Research Institute in the U S, is worth quoting at |ength:

"I'n order to assess the utility contribution to acid rain, what we want to
know, in its sinplest temms, IS the relationship between what goes up

the stack in one locality and comes down i nanot heras acid rain. Unfortunately,

in order to answer thisquestion, it is not sufficient to know sonething

just about emssions or about what comes down as acid rain. \W must know
something, al so, about chem cal transformations which take place in the
atmosphere, f Or example, from the precursor SO to the final productsul phate,
or acid rain. W need a better understanding o2 long-range transport and

we must know somet hing about the cloud chenistry processes which occur. |f we
put together this information, we can then develop a predictive model which
then allows us to assess what the utility contribution to acid rainis.

. ..Utilities put out S02. SO2 is a precursor for sulphates. W are finding,
however, tnattheutilityem ssion innottheonly factor in thedistribution
and magnitude of the sulphate [evel in the atmosphere. Meteorol ogy plays a
significant role. Dewpoint tenperature, for exanple, shows a very strong
rel ationshi E to sul phat e in the atmosphere. In like manner, anbient air
temperature Shows a very strong rel ationship to sul phate inthe atmosphere.
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So what do we need to get high sulphate | evel s? You need, obviously S02,

' but you also need certain meteorological conditi ons. Unfortunately we cannot

57 -

58 -
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control the meteorology but it has to be considered in any development of
a predictive model which allows you to assess the utility contribution to
the occurance and distribution of acid rain."

Of course, this entire passage could not have been sensibly uttered had
the question of "sul phates" and the transformation to acid rain rot been
si ngl edout as t he conditions of problem-formation.

See ontario (1979, p.20); (1980, p.20) and the quote and |inmng and heavy
metal s in Sudbury on page 32. This strategy | S advocated by thoseopposed
to further abatenment. See Taylor (1981, p.153). A col | eague of m ne

has spoken to a number of Ontario cottagers and apparently many of them
have expressed interest In linmng as a control strategy.

An Environment Canada document (1985) stated it this way: "Controlling acid
rai nposes a chal |l enge that is uni que and typical of the environmental
problens that confront Canadians in the 1980's.It requires that we consider
t he impacts of pol | uti onbeyondt heaxea surrounding the pollution source.
It requires pollution controls beyond those initiated by industrialized
societies in the 1970%to ensure clean air in our cities. It requires
significant reductions of sul phur dioxide...and nitrogen oxide...emissions."

On Inco see Canada (1982a, p.40). "Acid seepage from tailings can also

be present. The waste solids discharged to the tailings impoundment area
from the concentrating operation contain iron sulphides. The sul phi des,

esloeci allypyrrhotite, b?/ t heacti onof bact eri aareoxidized to ferric

sul phate which subsequently forns sul phuric acid. Under these acid conditions,
sul phi des of copper, chromium, cobalt, manganese, ni ckel and zinc dissolve.
Thus, the effluent is not only excessively acidic but contains metals in
solutions that are toxic to aquatic life" (p.41).

In the U S. "The Department of Interior has catal ogued thousands of mles

of Eastern streans that have been biologically ruined by acid mne drainage
fraom coal m ning. Thi s chemical form of water pollutant is produced by t he
leaching and oxidation that occurs when sulfur-bearing rock formations are
exposed to air and water in the mning process” (Victor 1980, p.241).

See al so Davis (1970, p. 29) on acid nmine drai nage.

Granted, these compounds can be put to other "uses", such as the manufacture
of fertilizer, but this nans that they will sinply contribute to the already
out-of -hand fertilizer-pollution problem

60 - Berger and Luckmann (1967, p.89) ciefine reification as "...the apprehension

of human phenomena as if they were things, that is, in non-human or possibly
supra-human terms...as if they were something el se than human products -
such as facts Of nature, results of cosmic |laws, or nanifestations of divine
wll. Reification inplies that man i s capabl e of forgeting his own authorship
of the human world, and further, that the dialectic between man, t heproducer,
and his products, is lost to consciousness. The reified world is, by
definition, a dehumized world."
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61 - Time wites that acid rainis "...a blight as w despread and careless of its
victims, andofi ntenational boundaries, as the winds that disperse it"
(Noveber 8, 1982, p.98). Thus, it is not LRTAP per se which is the problem,
it is the fault of "careless" wnds. Had the winds transported the contam -
nant s to a non-valued or non-sensitive grea, Problems would not occur, or

so the argument goes.

62 - "Had we known in the 1950% the effect sul phur dioxide and other airborne
pol | ut ant swoul dhave, it is unlikely we would face the big acid rain
clean UP job before us. We did not know, so we built superstacks that shot

the pollution high into the air where it could be transformed to acid"
(Canada n.d.a, p.21. Emphasis added). See also Canada (1981, p.4) and (n.d.b, p.2).

63 - Newspaper quotes from the Toronto Star, April 5 and 4, 1987; Time, November
8, 1982. For raindrops and unbrellas, see thegraphics on the covers of
Canada (1982b) and (1984b); seealso editorial cartoons in the Toronto Star,
March 29, 1986, and the Toronto Sun, March 22m 1986. Rain Rain Go Away
was published by Public Focus on the Geat Lakes, 1979.
Bell (1983, p.6) has noted the inportance of symbols in representing public
i ssues: "The synbol conveys simultanecusly a definition of the problem a
diagnosis of its causes, a prescription for its cure, and a powerful affective
cue indicating how we should respond to it." In our case the entire issue
has been condensed into a singl e raindrop: the problem appears in, about, and
of the rain.

64 - In 1970 Time (February 2, p.47) expressed disappointment that the rain woul d
not "wash" certain contaminants from the supersonic aircraft back to earth,
al |l owi ng them to remain i n the air where they would reflect sunlight away
from the earth, contributing topotential | yadver seweat her conditions.

Goodin (1976, p.151) also nmakes a reference to the rain as cleansing.
65

Gusfield (1981, p. 71-74) uncovered many instances in his study of drinking-
drivingwhere circunstance appearedas cause.

66 - Since the advent of acid rain it has become almost public know edge that
"For geological reasons theecol ogyofal argeportionof Eastern Canada is
extremely sensitive to the effects of IRMP and acidic deposition" (Canada

1980, p.7). See also notes 45 and 48 and the quotes on pages 28 and 30.
67

Canada (1984a, p.1), in its introduction states: "Acid rain is mainly caused
by man-made em ssions of sul phur dioxi de and nitrogen oxides" (emphasis added).
Seeal sopage 4 of this publication, first paragraph, uncer the title

"em ssions". See also Canada (n.d.b) and Ontario (1985a). Time has said

that two questions are at the center of the acid rain controversy: "To what
extent are sulfur and nitro%n em ssions responsible for aci di_tR/_ in rain,

apart from natural causes? WII a reduction of emssions significantly

reduce that acrdity?" (November 8, 1982, p.103. Emphasis added).
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Canada (1973a, P. 24) opens i ts discussion of "air and air pollution" with
the follow ng: "our environment can take a consi derabl e amount of punishment,
natural as well as man-made. There is in fact no 'pure air' in nature. Forest
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fires, wolcanic eruptions andothernatural events contribute some sontamina-
t1on to the atmosphere." The document then goes ON to remind the reader that
the presence of thesenat ural "contaminants™ does not mean t haycause

"air pollution". U'S (1963, p.195) has witten: "BoIlution of natural
origins, as from volcanic eruptions, forest fires and dust stomms, iS
general | y uncontrollable, but fortunately in most localities, is rarely of
major Significance in tems of the total air pollution problem The

problem OWes itS importance to man and his activities." See al SO Ontario (n.d.b).
Canada (1973b) does not mention non-human sources at all.

Thi smat t erreachedi t sheightin the follow ngquotation from the Globe and
Mail under the title: "Reagan Now Believes Vol canoes and Ducks Not Acid Rain
Source": "Progresshasbeenmadein persuading U.S. President Ronald Reagan
that acid rain is not caused by 'vol canoes, plants or even ducks', Environment
Minister Tom MacMillan said yesterday....Mr. Reagan now recognizes t hat

acid rain is a problem and that man-made pollution is the cause...."

(January 14, 1986), Whether or not M. Reagan seriously entertained the
notion thatducks cause acidrainis beside the point. The point i s thatthe
question has been raised today, and was not With respect to air pollution
several years ago.

Roberts quoted in Time, November 8, 1982, p. 98 and munton (1981, p.21).
Norton quote in GTd (ed) (1981, p.57). Mulroneyquoted in the Toronto Sun,
March 17, 1986, p.6.

Time (September 19, 1983, p.50) had the follow ng caption wder a photograph
of a polluted valley: "Nearby mountains keep cleansing South Atlantic w nds
from blowing away toxi T smogthat hangs over Cubatao [Brazil]; giving birth
to 'monsters' ." (Emphasis added). Note t hatthew nds here are "&é?n?ln_g’"_
and that 1t is the muntains which are "giving birth" to "monsters". W can
be sure that if the mountains were absent the winds at the point of deposition
woul d be considered "cul prits".

Tim (My 4, 1970, p. 18 and January 5, 1970, p.37). Two newspaper headlines
cited in Taylor (1981, p. 151).

Regarding "toxic rain": a personal discussion with one of the press conference
organi zers reveal ed that they consciously did not use the temm "toxic tain",
al though some questions from the press enployed this term Wen | questioned
the Toronto Star's environment reporter, who used the term, he replied that

It seemed appropriate and did not seem msleading to him Further research
needs to be conducted into the role of the press and the generation of
environmental synbol s and | abel s.

Regarding the closing of Toronto's bheaches, an interesting research project
woul d trace the history of the closing of the beaches to see if the matter
was blamed on the rain in the past. If not, this would support my thesis

that reification i s becaming more prevalent i N recent years.

Anot her example of reification is that, when Vancouver's Fal se G eek was being
dredged in preparation for Expo 86, the highly toxic waste uncovered in

the creek bed was labeled "sludge" and its origins were a "mystery" to | ocal
politicians. False Geek was the cite of a good portion of Vancouver's industry
In the earlier part of this century. And finally, one more example whi ch
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testifies t0 the power of |inguistic classifications is cited in Ritchie-Calder
‘F1973, p.56-7), who notes that biologists working on early nuclear tests

..had found [radiostrontium] i n the skin buns of animals exposed in
Nevada testing ranges and "they knew it Ssi ni Sternatureasa' bone-seeker'.
But the authorities clapped security on their work, classified it as 'Qperation
Sunshine', and cynically called the units of radiostrontium'Sunshine Units' -
an instance not of ignorance but of deliberate noncumonication."”

This tendency characterizes many social phenamena and is comparable t O

what Philip slater (1970, p.58) has called the "toilet assumption":

"Our ideas about institutionalizingtheaged, Psychotic, retarded and

i nfirmarebasedonapattenof thoughtwem ghtcallthe Toilet Assunption -
t henoti on that unwanted matter, -unwanted difficulties, unwant ed complexities
apd obstacles will disappear if they are removed from our immediate field

of vision."

Time (November 8, 1982, p.103) has quoted a U.S. govermment official and a
ooal company spokesman t0 say the follow ng respectively: "There is no
guesti on that man-made emissions contri but e- the problem. The question is
the rel ati onshi pbet ween emissions and deposits. We have a kind of back-of-
the-envel ope idea, but no hard scientific fact."; "W can't yet identifx
the smoking gun. Is it Chio”> Is it Illinois? O is it some |ocal source?"
The question "Is it Chio or Illinois" is of the utmost inportance. G ven
the prevailing assumptions and definition of the problem, if it iS demonstrated
to be ohio, for example, then || |inois' emssions are rendered unproblematic
and can continue unabated. It would be assumed that Illinois em SSions were
rendered harm ess under one of the exclusionary criteria already cited.

See Briggs (1941); Cohen and Rusto (1912); and Marsh (1947).

"Science has becare the idiom of our age. It is the [anguage in which
command i S cast as the compulsion of external nature. Authoritative | aw
thatrestsits claim to legitimacy and acceptance on t he technical reasoning
of the real mof science denies any moral status. It denies that a moral
deci sion has taken place, that a political choice among alternatives has
been made. The ownership and responsibility for social problens and their
solution are given as a matter of fact and not of values" (Cusfield 1981, p.194).
Evernden (1985) has argued that the incorporation of scientific research and
planning into "sound environnental management" replaced "val ues" with "facts",
and lent scientific credence to the "sensible", when "in most cases, 'sensible'
turns out to be a synonymfor the customary..."(p.9).0ut of this movement
emerged EIA's, which "whi | eappearing to be the tool of environmental defense...
turns out to serve the interest of the devel oper by making ecol ogy the
handmaiden of a continui ng environmental transformation" (p.1l).

Evernden's article al so contains an excellent critique of "resourcism".

Evernden (1985, p.14) has stated that: "Other societies have no doubt managed

to visit considerable destruction on the natural world from time to tine, but
we al one seem t0 have so understood the world as to make this inevitable."
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79 - Most writers on thi S subject are working within the law community. See for

example, Lax (1979); Iarge and Mchie (1981); Page (1978); Stone (1972); and
Schrecker ((198)4). (1981) ge (1978) (1972)

80 - catton (1980) has argued that a central Brobl emlies in the assuption that
the use of “fossil tuels" as fuels is inherent in their nature. "it's high
time to learn. ..that the wisest ' US€' of coal andoi | maybe toleave them
underground as nature's safe disposal of a primeval atmospheric 'pol lutant' -
carbon. By our ravenous use of {the substances we} beganuudoi ngwhat evol uti on
had done I'N getting the atmosphere ready for animals V\$n|'nCI udi ngman) to
breathe, and ready to sustain the kind of climate | Nwhi chpresent speci es
(including ourselves) had been evolved. Hudreds of mllions of years of
evol ution had produced the OXxygen-rich and nearly carbon-free atnosphere
we need...." (p. 232) One does not even have t0 comletely forego burning
fossil 'fuels' to See that society is mstaken to consciously maximize their
use, and hence the transformation to waste. It appears that the only limtations
We see to our behavior are econamic and technological, and nothing el se.
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