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fTF.. POLLUTION III EDHONTON 

Purposes of this r.eport: 
Our objects llave Leen first to set out briefly the problems arising from 

air pollution, eU1!Jltasizing those aspects likely to apply to Edmonton; second 
to outline some of the principles which should underlie any air pollution 
monitoring system. third to summarize the meteorological phenomena in Edmon­
ton :vhich are likely to have an impact in air pollution problems; fourth to 
analyse the present oonitoring system in Edmonton in terms of measurements of 
general pollution levels and of particular local problems, fifth to summarise 
Itenforcementli procedures of the Provincial !)ept. of Health in respect of 
alleviation and prevention of air pollution. sixth to draw conclusions about 
the effectiveness of the present monitoring and enforcement �rocedures, and 
finally to recommend some necessary and desirable changes. Although the orig­
inal intent \-laS to compile an exhaustive report, our early findings suggested 
serious and urgent problems cxist and demanded reportinR ��thout delay. 

Procedures: 
�'le have Lased t:lis report on analysis of the Air Pollution Summaries for 

Edmonton for the past three years, on air �ollution monitoring data and 
'approval' information from the Alberta Dept. of Health about Imperial Oil 
;':.efinery, Gulf Oil F�efinery � Texaco Oil Refinery, Chemcell and the Clover Bar 
Generating Station. Ive have also had much additional helpful information 
supplied by the City of Edmonton about the Rossdale Po,,,er Generating Plant . 
(me of us has visited several of the Edmonton air pollution moni�oring stations. 
All of us have llad many of our questions courteously and patientry dealt with 
by l1r. S. L. Dobko, head of the pir Pollution Control section of Environmental 
health Services Division, Alberta Dept. of l1ealth. 

The table of air quality standard recently issued by the Dept. of Health, 
although dated Sept. 1::'70, -Has made available to us only l�ov. 20, 1970; and 
the standards thcmsGIVcs IHwe not been evaluat",d in this report. In any event, 
it is rel�vant only if enforcable and enforced; and no information �s provided 
concerning these anpects. III addition, instruments are not j.n operation which 
can ch�ck tile giv(;n air quality standards for carbon monoxide, li2S and S02; 
also no standard lias {>roposed for hydrocarbons. 

Ac�nowledgecents: 
';h� are o:JUged to the Alberta �>�pt. of Health for much information. 

lIelp in respect to drafting several of th'� sections in this report has been 
provided by many experts. Em-lever the authors are responsible for the accur­
acy of any facts or intcI'i)retations provided, �·rithin the limits that in some 
areas .-lC have l;een dependent on information supplied by the Provincial Dept. 
of I1ealtil vhich ue take to be accuret·� and complete. 
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SUIU!AItY OF P.ECOl��NDATIOUS 

1. Staff and facilities for planning, data collection, interpretation, 
and distribution should be greatly increased. 

2. Hetropolitan Air Pollution Control Units should tc set up to assume 
local nonitoring and enforcement roles. 

3.  Industries in violation o f  the Public ilealth Act should be required 
to comply. 

l�. J. plan for ass�ssment and analysis of air pollution in Edmonton 
should b� drawn up and exeeuted according to an urg�nt timetable. 

5. Following assessment and analysis, a plan for air pollution control 
should be drawn up and implemented, especially during adverse meteor­
ological �onditions. 

6. Motor ¥cllicle emission standards should be established forthwith. 

7. Consideration should be given to limiting grO\"th of Edmonton in 
favor of satellite tOl-lUS 't-Jith green belts. 

3. Consideration should be given to enabling citizens to sue directly 
for damages and/or injunctions • 

.. -- L .. ".. 



I. AIR POLLUTION i?Y'OBLE}!S 

A. Types of air pollutants : 
Air pollution sources fa.ll into t�TO general elassifications: natural, 

and man-mede. l11e former includes t'7indblo�·m dust, pollen , sea salt nuclei, 
smoke from forest fires� airborne microorganisms , SHamp gases, volcanic 
eruptions, natural radioactivity, and natural hazes in general these 
arc uncontrolla�l�, but fortunately rat.ely of maj or significance in air 
pollution. 

::'on-na.de pollution i�1cludeG 'it least 6 major types � 

1. *dust-producin g nrocessos 

2. '\'combustion a): t{fucl hurning 
b) *motor vehicles and jets 
c) *refusc burning 

3. *JTlacufacturinf, prOC8GS(,!S 
a) met�llurgical 
�,) *cllcrnical 
c) waste recovery 

l.. agriculturAl activiti(�s 
a) *crop spraying and dusting 
i) field burning end cultivation 
c) frost domnge control 
d) "�h<,.rve3ting .:tnd s torage handling 

opcrntions (particles) 

5 .  processes involvi�r, solvents 
n) *sprnv painting 
b) in1:s 
c) *solvcnt cleaninr, 

v. nuclc�r �ncrgy f!ctivitir:'s 
n) fU2l f�bricntion 
J) nuclear fission 
c) G ·cn".: fuc�.r..roc'!:;o:��:f·;" 
d) nuclear device testinp 

Of t!"t2S:'; S mnjor �ypc:;. I:dnlOnton f s pOGsi�lc �ollutors (see t;) li,� r.1linly 
in �itlh.:r etC combustion cnt;.!r,ory "dth motor vc:licl(�:; ,"'..nd jets, fuel 0urning 
prOCCSSQS nuch .:18 t!h; potver plants .:1nd home h.;ntinf units , r(!fusc b�t:ning ldth 
incinerators cmd uunps; or in t:,:.: fficmufncturin8 processes cntcgory which would 
includl! tIl..: r,.; fincril;3 » Cl.:!mcnt r>lents, cheMicals etc • 

. , J .. 
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Air pollutiOn is a by-product of a high standard of living. It affects 
property. ulants, and animalr including man • 

. ::. Damage to Property � 
Air pollution causes the accelerated deterioration of materials, structures 

and machines of all kindo. This in turn increases maintenance and replacement 
expenditures. In addition, air pollution is responsi�le for a general deprec­
iation in property values ullich affects neighborhoods and even entire commun­
ities. Specifically, "metals corrode, fabrics �,reaken and fade, leather t.reakens 
anel becomec brittle, rucber cracks and loses its elasticity (in Los P..ngales� 
measurement of crael: depth in rubber in used as a method for determining ozone 
concentration in t�:e air), pair..t discolors � concrete and building stone discolor 
and erode, glass is etched and pap8r becomes brittle;; (Revt. to U.S. Congress, 
1%3). 

':i'he primc.ry eff,:;ct of airborne solid particulates is soiling; removal 
of deposited grime is often costly and may shorten the life of materials. 

C. Damage to Vegetation: 
Damage to field crops, trees and flowero from very 1m', concentrations of 

such contamincmts as fluorides, ethylene, sulphur dioxide. and photochemical 
smog (ozone, pero�Jacyl nitrates) have been documented. 

P,ecent plant pathology research has demonstrated that the kinds of plants 
affected �nd the nature .2.nd extent of injury produced vary 'dth the type of 
air pollutant, other environm�ntal conditions cnd the a�e and stage of �lant 
growth. In some cases plants �ave been injured and entire forests killed 100 
mlcs auay from the source of the pollutant. 

Ozone� Co contaminant associated i-Jith motor vehicl::: 1)ollution� has been 
found to cause a) post cmcrgenc(! tipburn in ,vhite ninl2 (:J. Ve), b) deat:l of 
ponderosa pinc8 (California» c) lesions in grane leaves (california), d) 
fl�cking of tobacco leaves (EMtern U.S. C!nd S. O nt:lrio ). It elso causes 
damage to s pin acil (:i.J.), alfalfa� ry(!s :;arley, orchard grass � p2tunia� radish, 
red clover s Jean, parsley. grape fu.d possii;l- chickorv, endive, broccoli, 
orchids � c�:rnat�.on U.n many localities). In 80m2 sGnsitive plant specieo 
(pinto bean) d<'..maee may occur if t�.l'': [1 �LOur average concentration of ozone 
exceeds 0.02 part/rdllion. 

Fluorides cre emitt�d from smelters (such as the one at Trail, B.C.), 
brick and Ceramic ldlns, an d any operntion in uhich earth is fired at high 
temperatures. Liv2stock foragin� on v..::gctat:.i_on (lclfalfn often) on uhich air­
Lorne fluorides !l"d b::'::2n deposited s suffered ncriou8 adverse -'.£fects. Corn 
and pcnch are susceptibL.e. to hydrogen fluoride daf'1age� as nrc also several 
species of f orcs t trees. �ome gladio1uG rlants :1."!.VI2 been inj ured b�' concen­
trations .::w lou as 1. p art per 10 billion- pn.rts 6f .dr. 
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Sulphur Dioxide from production, transport, processing and combustion of 
fossil fuels inj ures especially cotton, barley� alfalfa, and pine trees. Sul­
p�lUr dioxide fumes from the great conper smelters of :�ontana and Tennessee 
ruined large areas of farming country, and fumes from the smelters at Trail, 
B.C., severely damaged farms and forests. 

Peroxyacyl Nitrate (PAN») a product of photochemical transformation of 
a�tomouile emissions , causes silveringj glazing or jronzing on the underside 
of many leaves. This damage has recently occurred on fruit and vegetable­
farms in central California, and on ornamental evergreens in several urb3n 
areas . 

D. Damage to Animals , including Nan: 
Effects of air pollution on man can range from aesthetic insult, to dis ­

comfort, illness or death. Lave and Seskin (Science 169 (3947): 723) e stimate 
H't'he total .:::nnual cost that ,,,ould be saved by a 50�� reduction in air polh�tion 
levels in maj or urban areas, in terms of decreased morbidity and mortality, to 
be $2,080 million.1t Aesthetic effects include loss of atmospheric clarity due 
to smoke, photochemical fog �tc. and objectionable odors. Lconow�c losses 
include soiling by smoke or �t) damage to field crops, inj ury to lives tock 
and deterioration of c:�osed materials. A level of 6 parts/million ozone in 
air ,.,rill kill practically any laboratory animal in 4 hours. A s�ety hazard 
occurs \lith restricted visibility. Carbon mOi.loxide can impair lung ventila.tion 
and even at low exposures can reduce visual acuity and incre ase re ac�ion time -
these may reduce driving safety� especially at night. During periods of high 
air pollution, accidents at airports and on highuays have increased; and the 
increases are attributable to both restricted visibility and impaired skills 
and j udgement. Personal discomfort is a common comnlaint \,�th eye, ear) nos e 
and throat irritations. 

iiealth hazards co man include surface damage of man's upper respiratory 
tract and toxicity created by pollutants that enter the lungs and dissolve in 
the blood and Lody tiss ues. e. g. carbon monoxide, and lead. both of ,.,hich are 
cumulative poisons . Usually surface s and internal tissues require exposure of 
an hour or more before much damage is caused. Damage such as cancer (caused 
by carcinogenic pollutants) may result from a lifetime of accumulated exposure 
to persisting lou leve ls. Som(� particulates (c. 8. lead, asbestos and silicates) 
are toxic. To t:lC ave rag.::! home owner, pollution damag;; brings a need for more 
frequent painting of the exterior and interior '"aIls and more frequent cle aning 
of clothing, rugs, draperies, etc. 

Tiler\;! is strong evidence.: that air pollution is associated with a nHItber of 
respiratory ailments. These include; 1) nonsI'ccific infectious u1)ner resoir­
atory disease SUCll as the common cold, 2) chronic bronchitis. 3) chronic con­
strictive ventilatory disease. 4) pulmonary eI!l1?hysema� 5) bronchirll asthma, 
G) lung cancer. 
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Statistical evidence from cities �.,ith high incidence of air pollut on 
indicates that a 50% reduction in air pollution would reduce mortality crom 
lung cancer by 25% from cardiovascular diseases by 20%. �10rtality frot!' 
bronchitis would be reduced by about 50% if city air pollution were lO1!ered 
to levels currently prevailing in urban areas with relatively clean air. 

Although occasional peaks of air pollution such as the 1952 London 
smog with 4,000 deaths are spectacular, long term exposure to low levels of 
air pollution also has deleterious effect3 on human health. 

II. PRINCIPLES OF AIR POLLUTION MONITORING. 

A. General; 
An urban centre �vith a population in excess of 50,000 uhich maintains 

that it has no air pollution problem may justly be suspected of not maintain·· 
ing an adequate air-quality monitoring program. The type of prograo necessary 
to ensure satisfactory air auality d�pends upon the quantity, type and dis­
tribution of emission sources and the local climatic conditions, particularly 
micro-meteorological phenomena near major pollutant sources. 

A systems analysis of the problem of air pollution may be made in terms 
of the three components: sources, atmospheric dispersion, and receptbrs. 

Dependent upon the resources available, the degree of pollution may be 
measured in tl'lO ways. First, the emission sources can be sampled directly 
and in conjunction with meteorological data predictions made concerning the 
concentrations of constitutents at specific times and locations. Second, 
monitoring sites may be established at strategic locations to obtain a rep­
resentative evaluation of the ambient air quality. Ideally a netvlOrl: of 
continuous emission and ambient monitoring stations capable of testing a 
vlide range of substances should bC 3stablished following the completion of a 
source inventory and a detailed meteorological study. 

One important function of a contil1uinp, monitoring system is to detect the 
unusual event; t�H.! sudden change in concentration of a pollutant in the air. 
Using detectors and �dth a knov.iledge of source locations, an ideal control 
agency ',.,i11 be able to curtail emissions in the pr.2aencc of transitory 
'veather conditions T.,hich result in air quality falling below desirable stand­
ards. In the case where an operator consistently emits pollutants to the 
atmosphere and thereby contravenes quality standards, the possession by the 
control agency of monitoring data collected at the source \Jill be accepted 
as comp8tent .:!vidence upon Hhich to base a pros.:;cution of the offender. 

The following factors must be considered in establishir.r,;1 �c(;:-r-·c;i,::,! 
ambient monitoring system: 
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E. Source Inventories; 
A complete knoulcdge of all sources of emissions within its area of 

jurisdiction should be the aim of any community control agency. Not only 
should the distribution be knolffi lx}t the processes 1 inputs .and outputs at 
each source should be documented. Such a source inventory must be contin­
ually revie�wd and updated to take account of any changes or modifications 
to plant which may affect the type a.'l.d quantity of materials released to 
the atmosphere. In the ideal situation a control agency uill he.ve legal 
povers to dictate the location of any source; and the quality of its emissions, 
so as to maximise the: use of the atmosphere as a dispersant medium �\7hilst at 
the same tim\.;! maintaining a satisfactory air quality for the residents of the 
community. 

C. Instrument Location� 
A primary criterion in siting instruments is that a representative 

sample of the ambient air b0 obtained. It may not be possible to utili�e 
only n single intake point because concentration of substances in the air 
varies \Titl> height above ground and air movements in the vicinity. Sample 
intnkes should not be located in the lee of tall buildings1 nor in close 
proximity to one specific source. 

One factor "hicn may receive undue priority is the need for all instru­
ments to be accessible for maintenance and calibration. Hhilst It is true 
that the more complex, automatic equipment does require regular s:::rvicing 
this should not bl.! allotved to dictate the location to the exclusion of other 
considerations. 

In t:lOSC instances uhcre the source being checked is mobile an equally 
mobile testing devic!..! may be necessary if an adequate assessment of the con­
centrations is to 0e obtained. In most cities som� sixty percent of emissions 
corne from mobil� sourC2S. 

Lack of ready accessibility should not deter proper location of sampling 
instruments. particularly �Jith modern data communication systems. 

D. Instrum2nt TyVl.!; 
It i:; impcrativtC that continuous sampling devices be employed as these 

will provide information about temporary high levels of pollutants. In all 
SUell devices? t!1erc is 11 greater or lesser time lng between sampling and 
r2cording of date.. The length of the time lag depends upon the type of meas­
uring process l.!mploYl.!d. In those instruments Hhere direct sensing existss the 
time uhich (;;laps'�s beb"vcen the intake of ambient air and the: response by the 
detL!ctor is quit� short. A much longer time lag occurs in devic�s depe�dent 
upon som0 chemical reaction to assess the level of a compound, and in some 
caS(lS the -.:quipmcnt may better be describc.:d as dosimetric and is thus capable 
of giving ouly averag-.:d r0sults. An ideal monitoring instrument ,·rill relay 
the occurrence of peaks abov; n predet'�rmined level to the control centre, 
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thereby allowing action to be taken to curb the emissions producing the 
r�sponse. 

E. Indicators of Air Pollution� 
An economical method for adding to the picture provided by sophistic­

ated instrumentation is the use of certain metals, materials and plant 
species to give indication of the existence of certain pollutants in an area. 
The usc of these indicators rarely allows quantific�tion of concentrations 
nor does it provide instantaneous evidence of pollution, as there is usually 
a delay in the occurrence of pollution and the appearance of visible effects. 

F. Field Uonitoring; 
An important clement of the functioning of an air pollution control 

agency is the il:1ndling of citizen I s complaints. lfany of these reports refer 
to a specific suspected source and it is important that these be c;1�cked, 
thus requiring that field staff be equipped '''ith some form of portable test­
ing equipment. Furt�er, incidents provoking complaints are often transitoryr 
so some form of rapid inspection is needed� such as radio-equipped patrol cars. 

In the model case, a mobile laboratory ca�able of detecting and measur­
ing pollutants should be employed � which should also hav.� provision for assess­
ment of the important meteorological par:lmeters. HO!-1cver, it is more usual to 
find that field inspectors rely heavily upon their Olffi sensory receptors in 
assessing and substantiating complaints. Both sight and smell are employed 
and can produce a reasonably high level of accuracy provided the insp�ctors 
are highly trained. In both Jritain and the United States such findings have 
been accCpted in the courts as competent evidence of air pollution. 

G. Conclusion; 
1� financial constraints will dictate a less than optimum monitoring 

system, it is important to accept the necessity for a thorough knowledge of 
local meteorological phenomena before designing a snr;pling program. Such 
information �vill provid.: an understanding of air floW' patterns which in large 
measure control the rat� of intensification or attenuation of air pollution. 
If statisticnlly justifi..:;d inferences nrc to he dra't-m from the data collected 
in th� monitoring program, th�s� meteorc'logical data must be utilised in 
interpreting air quality measurCr.lcnts. Hith the rapid increasc in use of 
automobiles; steps should be tak8n to ':msure that these mobile sources are 
adequately monitored, particularly !n locatiC'ns �lhere these arc concentrated 
at certain time8� e.g. major traffic nrteries and intersections. 

It community \"hich has not tah.:.:: IJtl..!pS to e.ssess the true magnitude of its 
air pollution problem may un&2rtake a survey �.:rhich employs a number of ap:- -,:: 
prO<lCiK!8 in eddition tc that of instrumental monitoring. A model survey should 
include the follmving�-· 

1. Source factors - types, numbers and distribution of emissions. 

2. Hcteorological p::lram(;ters - wind ,3pc�d, vind direction, stability 
and t�l.'" affects of local terrain cn these Darameters. 
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3. Air quality over time and space. 

4. t,dverse effects on receptors associated Hith certain conditions of 
air quality. 

5 .  Photographic study of the area and its sources. 

G. Study of the complaints system - analysis of COMPlaint data. 

7. Opinion survey in the community to assess awareness of the air 
pollution problem. 

8. Consideration of public relations and information services avail­
able ,;:ith respect to air pollution. 

III. 11ETEOROLOG!CAL ASPECTS OF EDUOtlTON?S AIR POLLUTION 

Edmonton is in a sub-arctic climate, lvith a long winter. The city is 
situated on a plain, �'7ith .:l small part of its area in the valley of the 
l:Jorth Saskatche\Jan river. TI1<:re is stable air (temperature inversion) over 
thi:! city nearly every night, and in winter on over half the days as 'veIl. 
In stable air, little mixing of upper and Imler layers takeS place, and 
pollutants remain ncar the lev8l at ",hich they have been released. The city 
oft:�n creates a 'heat island i, in wh5.ch the air is unstable in the 10"(>7 levels. 
Unfortunat�ly this heat island has vertical as well as horizonta� limitations. 
se tlwt t:lC amount of air into t"hich pollutants become uniformly mixed is still 
limited. Stat:!.3tically, the heat island is shallowest �Tith southerly and south­
easterly winds, so that pollutant sources in those sectors would have the 
H�rst effect on the center of the city when such winds occur. Our very cold 
winters result in formation of an lIic.::! -fog:' arising from large volumes of 
Hater vapour emitted from all combustion processes. This "ice feg!' tends to 
increase and �xtcnd temperature inversions. 

Edmonton hilS light �<Jinds on the average, with only infrequent spi"�lls of 
strone t-linds? so there is no great amount of air 'flushing 9 as in some parts 
of J�lbc:rtn. 

Th� typ.::; of vlcnther likely to increase air !Jollution problems in 
Edmontoa should be studi""d on both the time and space scal..:s. Bnd air 
pollution \veather situution:;; of short duration should be given particular 
consideration. 

In gen2r�l, Edmonton has in full measure the J.11cteoroiogical conditions 
liable co conc.;ntr.:1tc ,::ir pollutants; and has conditions promoting the 
formation of photochemical smog? except during very cold Weather, 



IV. AN ASSESSHENT OF AIR POLLUTION fJm I!ONITORIHG 
Iii EDYOHTON 

A. Introduction: 
General area proulems in Edmonton almost certainly will arise in respect 

of pollution from automobiles and from space heating with natural gas. This 
implies the n�ed to monitor for carbon monoxides nitrogen oxides� hydrocarbons 
and various specific organic materials such as PAN and ozone ,ihich are danger­
ous products of the photo-oxidation of air pollution products from the internal 
combustion engine. 

In addition, it implies the need to monitor for nitrogen oxides which are 
products of internal combustion enginesj space heating, and any coal-combustion 
- indeed, from any combustion process in �'lhich temperatures are achieved '\:{hich 
allow the oxidation of nitrogen in the air. 

There are also large numbers of priVate incinerators operated by stores1 
apartments, schools etc. t.;hich produce variable antounts cf ash and soot> gen­
erally well distributed. These and other sources of particulates lead to a 
serious dust problem. 

Specific local problems which should be taken into account are (a) the 
hydrocarbons, hydrogen sulfide and ether sulfur-containing compounds in addi­
tion to ot�ler products arising from Refinery ROtol in Southeast Edmonton (see map 
p.3u)� (b) the organiC materials and other products from Chemcell's plant 
at Clover Dar, (c) th� nitrogen oxides from the Clover 2ar power ge�erating 
plant and the Rossdale pOtIer generating plant; (d) dust from the Inland Cement 
plant in Northwest Edmonton (156 St. and 125 Ave.). and (e) problems arising 
from high-volume incinerators such as those of the City and the University and 
hospitals. 

In vieH of the possiuility of a large pollution problem from the internal 
combustion engine there is likely to be a need for mobile monitors vlhich can 
go to areas of potential high polluticn. A careful correlation of air pollu­
tion data with m�teorological data, not only the general temperature inversion 
data but also air mixing data in local and general tert!lS "ould seem necessary. 

D. General Area Problems� 
1. Internal Combustion Engines: 

No consistent or continuous program of monitoring has been carried out for 
carbon monoxide. It is reported that casual measurements have been made from 
time to time. There are plans in the air pollution division to obtain a con­
tinuous carbon monoxide monitor, and we have been informed that this -rill be 
plac�d on the third floor of the Administration Building (sec belol';). 

No consistent or continuous monitoring has been carried out for lead 
exc�pt by analysis ef deposits en filter paper from intermittent runs of the 
high volum",; samplers. On� such sampler is placcd 0n the roof of the Albcrta­
Jasp.:!r Building at 98th St. and Jasper Avenue. Other high volume samples may 
also contribute to these data� but HC arc uncertain of this. These data were 
not availaule to us. 

_. 10 -
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No monitoring is carried out for Pk� and related products of photochemical 
changes in automobile pollutants. 

Other pollutants from internal combustion engines which are monitored are 
hydrocarbons, oxidants and nitrogen oxides. Total hydrocarbons and total 
oxidants (mainly ozone) are monitored on the third floor of the Administration 
Building. The air intakes for these nlO machines are on the south face of the 
building. nitrogen oxides are monitored on the eighth floor of this building, 
and the air intake is on the north side of the building. 

Comment: 
----

From the information available it appears that the above readings have 
no significance as indices of air pollution of the City of Edmonton from auto­
Dobiles (hydrocarbons, total oxidants, nitrogen oxides) and from other com­
bustion processes (nitrogen oxides). 

First, the locations of the collection stations in the Administration 
Building on the third floor (hydrocarbons and total oxidants) and on the eighth 
floor (nitrogen oxides) have not been chosen in relation to the criteria men­
tioned in section II. No information is available relating the values for these 
indices at the third and eighth floors respectively of the Administration 
Building to anyt.J'here else in the City, nor are there any data which �.J'ould sup"" 
port the hypothesis that these indices are representative of any area. 

Automobile pollution originates at street level, and its distribution is 
affected by temperature inversion, local air currents, traffic density and other 
factors. There is a marked gradient of automobile pollutants vertically in 
addition to marked alterations in distribution dependent upon local factors con­
trolling distribution in the horizontal plane (including such things as build� 
ines� tunnelss air currents, etc.). 

The measurements obtained on the third and eighth floors cf the Administra­
tion Building arc of some intrinsic interes t, but provide no insight into the 
levels of automobile pollution either in the general area of the City of Edmon­
ton or in any possiLle danger spots. v7here traffic density is high and exposure 
is grcntcst. 

Additicnal probbtroG exis t �!ith respect to the interpretation of data about 
nitrogen oxides obtained on the eighth floor of the Administration Building. 
Prasumably th�3e data are intunded to provide area sampling far the City of 
Edmonton, since they represent the cnly sampling carried out. However, they are 
influenc8d by nitregen oxid8s emitted by the Rossdnle PQlyer Station (sec map). 
Correlation of hir.;h hourly nitrogen dioxide readings uith winds blmling from 
the southeast and in calm conditions SUgg8Sts that there lias considerable 
influence of emissions from the Rossdale plant on the values recorded. Thu 
placement cf the air inta!::.e for these readings en the north side of the build­
ing may diminish the dfcct of local high NOZ cmi.ssions from the power plant 
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on thu values obtained. It seems likely that the N0 2 readings are neither 
repres�ntative of th..;; ar�a of the City of Edmonton, nor measures of the local 
�ri1issions from tb(;! pGtvcr plant. 1,5 �"ith the other measures made at the Admin­
istration Building» there is no lvay of connecting the values obtained there 
,vitll values anywhere else in the City � since no area measurements have been 
made» and no vertical or horizontal comparisons of nitrogen oxides distribution 
attempted. 

Finally» the measurements of oxides of nitrogen which were made in 1968-69 
cannot be compared to thoae of preceding years (l9S1-6n) in which measurements 
were carried out over only a portion of the year (four months). Similarly, 
with respect to total hydrocarbons, the data for the year 1968-69 arc incomp1etes 
data fer three months being missing. In the preceding year only five months 
of data \.Jere available. 

Despite this lack of information. it iG \l7orth pointing out that the levels 
for hydrocarbons and for total oxidants on the uhole increas�d in 1968-69 com­
pared to 196 7-68. Furthermore, there "ere tuo peak hourly readings greater 
than 15 parts per hundred million of oxidants, Hhich is considered to be the 
maximum allo1'7ao1e concentraticn laid dmm in the recently-issued Alb':;rta Air 
Quality Standards, Hhich in this respect correspoItl. to standards in, e.p;. $ 
California. 

As oxidants and hydrocarbons m�rc probably present in much higher concen­
trations near street level than at the third floor of the �dministration Build­
ing, and as iligher concentrations certainly existed in congested are�G with 
poor air circulation, it seems impossible to justify the conclusion given in 
the 1968-69 r;;port, IIthat there is not a general pollution problem in the City 
of Edmonton.1I The ccrrect conclusion is that He do net know the extent ('If 
this problem� but high level a of oxidants and increasing levels of hydrocarbons 
sugg�st it may be serious. 

2. Dust Fall: 
Five of the eight stations measuring d ust fall and its percent calcium 

content nre positioned around Inland Cem: .. mt in north�V'est Edmonton, and should 
be considered to be measurements in respect t o  a loc�l problem - the pollution 
produced by the Inland Cement plant. The other three are located at City Hall, 
at HarQis�y(54 St. and lOlA Ave.) and en the Engineering Building at the Univ­
ersity campus (sec map) . 

Data from these three stations Shov1 little correlation bct,.,een the monthly 
or y:=arly averages. !.pparently no invcstigC'ltions have 8ver heen undertaken to 
�xamine the r\:!ason3 (.;!. g. different sources and TTind conditions) f or this 
npparent lack of correlation. Titus it is uncertnin Hhether these three sta­
tions provide any index of dust fall problems in the general � of the City 
of Edmonton. 'l'''�o of t:12S·� stat:i.o·,1.�' arc clas'1if:',�d �;�si(�8nt:tnl c. and :lon 1;:), 
r,..!sj?i..;ctiw!ly .:j:� �!;iJ �.;; cf t:! .. ,� mor.t�11�r t(}t�:lG c:r:ccel�22 ti,c ::::t,'1n(br�� O£ 15 t':.1US 
p·..!r Jr1uor·,. r'iL� ;'cr 3· day.}. 
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3. liydrog�n Sulfide: 
Hydrogen sulfid� is measured at the City Hall, at Hardisty, at 135 St. and 

132 Ave. and at the junction of 101 Ave. and th,:; Interprovincial Pipeline (sec 
map). This last station is not an area sampling station but is intended to be 
relat�d to particular problems from hydrogen sulfide �ollution from the pipeline 
and r�fineriGs, and indeed it does shov] higher hydrogen sulfide values than any 
of the other three stations. The levels of hydrogen sulfide at the other 3 
stations ,Jere. very 1011 e.xc�!' t in Harch of 1969 w'hen all three stations recorded 
unexplained r�latively lligh values. 

HowevGr, llyclrogcn sulfide is measured by Gxnosing zinc acetate candles 
for on..; month. tiy this technique, very high temporary concentrations of ilydro­
gen sulfid� will be. missed by being averaged out in the monthly mean. Thus 
annoying or even dang..;rous levels could be. present for brief periods, but � 
appcar in the rC!corded data. Indeed the recently issued Albe.rta standards are 
in terLlS of short terr.l (1 hr and 24 hr maximum average) concentrations "hich 
cannot be m�asured 0y t:lis method. 

4. Total Sulfation; 
Sulfur dioxide and other sulfating cOmnounds are measured at the same 

stations as those for hydrogen sulfide. Again, there is a cumulative exposure 
tli!chnique using lead peroxide candles. As previously mentioned,'; this tech­
nique does not take account of or provide any information about temporarily 
high concentrations, although it is the peak levels that determine the health 
hazard of S02' The ne�l Alberta standards are in the same terms as for li2S. 

In D68-6;) there Has a marked increase in the SO levels recorded by this 
tGchnique at Station Ho. 3 (2 miles m:!st of Refinery �"') and at Station No. l. 
(near th(; Interprovincial Pipeline). There 'ms also a marked increase in S02 
l evels at Station Ho. 2 in northwest Edmonton. The annual report of the Air 
Pollution Survey in Edmonton suggests that this is owing to high prevalence 
of cast ""inds. during 1968-59. No data supporting this eX!Jlanation ,,,ere prov­
id..;d. 

5. Soiling Index (Coefficient of }�aze): 
Then� are six stations measuring this particular index of pollution: one 

.at til.; CH Totler on the 7th floor, one in the Administration Building on the 3rd 
floor. one at the a� Telecommunications R�pair De�ot (147 St. and 116 Ave.) one 
near ground level at Sh0nlood School (96 Ave. and 153 St.), one ncar �round 
l\.!v�l at Sh�rwood School ()G Ave. and 153 St.), ona in rlorth Edmonton at the 
Cli station (125 Av�. nnd 66 St.) and one in the !'.itchic district at 73 Ave. 
and 95 St. ThUG these measurements �rovide th;;! most extensive area survey 
c.:1rried out, but from the above site descriptions, it is obvious that no 
tllOught has been given to the problem of vertical distribution. Data are 
obtained continuously and r�ported on a basis of a mean 2-hcur value. On a 
monthly avarage bas is , there may be some correlation between the values 
obtained at various stations. llig�l mean values occurred at all stations in 
either Dccemher or January, and 1mV' mean values occurred at all stations 
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except one in the period July through September. UOHever, this does not estab­
lish whether the day to day va1u�s obtained at these stations do or do not 
correlate. It would be valuable tp analyse the data on hand to determine cor­
relation on a 2-hourly basis or other nppropriate interval. Comparison of such 
correlations with meteorological data wight indicate the value of the soiling 
index or coeffici")nt of haze infortnation as C1 general measure of pollution in 
Edmonton. 

1,owev�rJ tae coefficient of haze provides little or no information about 
pollution from internal combustion engines. Therefore, even if analysis proves 
that the network of tn.:!asuring stations for this index does provide a valid area 
assessment, the significance of this in respect to the major pollution nrob1em 
of Edmonton is 1imit�d. 

G. Suspended Particu�nte tfutter: 
Samplers for suspended particulate matter are o perated in cooperation "lith 

the federal government. Data from only one station (the Albertn - Jasper 
Building) are available. BetHeen 1964 and 1969, particulate matter collected 
exceeded the recently introduced standards for Alberta in 45% of the monthly 
means and for 73% of the monthly peaks. No consistent trends over time were 
apparent, but prevailing 1eve1a constitute a problem. 

7. C onclusions in Res2ect to General Area Survexs: 
ilo must conclude that thE.: data available provide little insight into 

either tho general area pollution from the internal combustion engine or local 
problems which may arise in areas of high traffic congestion and 1m., air turn­
over. Studies of the vertical cr horizontal distributirn of the relevant 
pollutants (nitrogen oxides, hydrocarbons and total oxidants) have not been 
made. Some important pollutants (cnrbon monoxide, PfN and lead) are not 
sampled on a regular basis. 

Tile location of the measuring site for nitrogen oxides should be re-examined. 
Tile present location may provide neither an area determination since the read­
ings may be affected by emissions from the City pmrer plant, nor a local determ­
ination of the effects C'f th<.! City pOl..rer plant since the intake valve is located 
at a place i.,hich partly screens it from the pm-lor plant emissions. 

The reasC'n why other indices such as dust fall are n0t correlated from 
station to station should be examined. The most compll:1te:survey seems to be 
done in respect to soiling index. Studi�s should be carried out to determine 
the correlation between the soiling index at various times for the various 
stations, and the effect on this of meteorological conditions. 



SPECIFIC LOCAL PP.oELEHS 

1. Areas of Hig:l Traffic, Density and Possible Poor fir Exchange: 
\k think tlHlt then are no mobile units for determining pollution from 

internal combustion engines in areas of possible high local danger. �ve believ(o 
that such dl;;!terminations are urgently needed. In addition� it Hould be desir­
able to determin� th2 effects of air pollution» including blood levels of car­
bon monoxide and carboxymcthemoglobin, in individuals such as traffic police­
men expos0d for long p2riods to such high conNntrations. P..mong possible 
danger points ,.;hici.l shou,ld be investigated are 97 St. & 118 Lv0.., 109 St. 
tunn.;l, Jasper LV12., Gro:lt Road, 109 St. and B7 Ave., 99 St. & I-Thyte Jove.» 
�9 St. & Argyle Roed. 

The contribution of traffic to HO levels may be estimated from a report 
x 

prepared by �vest(;rn Res(;arch & Development Ltd. and Stanley Associates Eng-
ineering Ltd. in April 1]67. 

Tncy stnte. tlAmonf.st the feu samplc:s gathered to get some indication of 
the contribution from motor v(;l1icles, the highest concentration uas 0.95 ppm. 
Tilis sample \YaS obtain;.;d on 9)th St. ncar JaGPcr INC. during th:; morning traffic 
rush. The averagl.:! of cight grab samples taken in !l.:::avy traffic \..:ras 0.66 ppm -
from these samples it i/3 estimated that this tyre of concentration 't'lOuld occur 
on most cold �..:rinter days when surface wind velocities are 101;11

. 

If these findings are correct � dmmtown ground level concentrations of HO 
are considerably higher than those recorded at the 3th floor of $e Administra"'; 
tion Building» and exc�ed the acceptable Standard for ambient air quality. 

2. R-.!finery ROVI (sec �:ap) 
Special problems �rising from the Texaco, Gulf and Imperial Oil refineries 

on Higimay l6/l, East include -.!t:lissions of hydrogen sulfide. 502 and hydrocarbons. 

There are .:!.t least t'VlO tJays in Hhich these problems could be monitored 
and controlled: �ith�r by (1) appropriately positioning monitors for S02; 
hydrogen sulfide and hydrocarbons around the area and vrithin it ."tnd correlating 
data obtained from th�se with meteorological data about inversion and tY.lnd con­
ditions, or (2) monitoring effluents from the various plants and laying down 
limits on effluent emissions. Ther,:; may b0 other effluent problems from this 
area, as there are no emission dat.:!. and ambient monitoring is fragmentary. 

(a) Honitorin of l\..!vels of E S anel SO,., in the Local !rea 
Then! arc t,olO stations at uhich hy rogen sulfide and total sulfntion is 

mc.asured� which might Je considered local monitors. These arc Station If3 
located in Hardisty at 51. St. and 1011. fl.ve. approxitr.3tely two miles east of 
the r�finerieG; and Station i11. locat0d at 101 fl.v<:.. at the Interprovincial 
Pipelinl:.!. approximately one block south from the Gulf refinery_ 

In addition to data obtain-.;d at these stations, there have been two 
special studi...!s made� (1) from NO'lI'cmbcr 14, 1968 to l' __ ?ril 30, 1969. at the 
Calgary Power office just east of the Texaco refinery, and (2) from December 
22, 1969 to January 12, 1970, just across ;{igh\vay Iv from the previously men-

- 15 -
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ticneu specinl survey ce:!rried out nt the Shell :? ipc premises bct�·1Ccn t:1L: 
Imperial Oil refinery and the Transmountain P ipeline s itG . !_tteoptG have been 
mac.1..! to corrclnte these dntn vlitl� �lind direction , but to ouote the summary of 
the special survey carried out l1t the Calgnry P ouer (lff ic;2 , "HOIvcvcr the uind 
dir.action uas recorded at tlw Edmonton Industrial fi rport , and applicability 
to th(; s nmple location , is 'lues tionab le . "  

The data collected from S t ations #3 and #4 for both the total sulfation 
ana hyurogen sulf ib arc expressed in S03 milligram c1uivalents per day per 
100 cm2 . 

Unfortunately , mos t  information about toxic cffects (If S 02 and Il2S are 
given in terms of part s per million concentration , and the metfiods of measure­
t!lclnt in Edmonton do not provide this information � and t7i11 mss temporarily 
high conc�nt�ation3 . Sulfur dioxide concentration per � is not �resently 
measured in Edmonton � and no standard exist s  for total sulfation . �lhich is 
measured . To giv� s ome idee:! of the significance of  �eterminations of this 
sort , it is necessary to kec!J in mind that the S tate of Hontnna permits 0 . 25 
mg S0

3 
e1uival�nts per 100 cm2 per day as 11 maximum annual average , and 0.5 

mg S03 equivalents per 100 cm2 per day as a maximum monthly average . Ontario 
sets 0 . 4  mg S03 equivalents as tlw month ly maximum. 

At S tation ff4 ,  located at the j unction o f  lel lyc . and the Interp rovi�cial 
Pipeline , during 1969 , tilc monthly averages exceeded 0 . 5  mg S03 per 100 cm per 
day 10 months out of the yenr. In addit ion ., this station rccorued in 1969 the 
hig�1es t yearly average and in 7 of the 1 2  m�nths , the highest  month!y average 
ever reported in Llbert a .  

Two miles l..r",s t ,  at Station 113 in  Hardisty 1 the monthly average ,:!xceeded 
0 . 5  in June , At this s tation , too , the 1169 yearly av·:;rag(� and the monthly 
nverng� in 8 of the 12 months , 'Were the higi.lest ever reported . 

It is a reasonable presump tion that the leve ls of S0
3 

cf!uivalcnt "lere 
greater at distances closer to the s ource of emis sion than nt the station in 
Iiardis ty .  He knm..r of no monitoring in areas such as the area north of the 
river nnd HI.:!S t of Fourth Street vithin the city limits o r  in nearby arens to 
the �ast , SUCll as S�1e�vood Park � etc.  

S tnt ion #4 r..: co rded thc highest monthl:r averages of 
months , and S tation i/3 in one month . 

in 5 of the 1 2  

l1ention should b e  made of the tHO special air no1lution surveys noted 
earlier . The first "as made at the Calgary P ouer office located j us t  east of 
the Texaco ref inery and j ust south of High\vay 1 6 .  This survey �vas carried out 
f rom l�ovember 14 , 1968 to April 30 , 196:1 . Tvl0 pollutants were monitored . using 
a portable monitor ; I: S ,..ras monitored on R. 3-hour S?ot cycle �vith a tape 
sampler, and total oxiaizab1e sulfur com?ounds uere monitored using a Titri10g 
Hodel 26l03r.-2 . This gives results in S02 equivalents , and is p rimarily a, 
measure of sulfur dioxide . It can make measurements of quite short duration . 
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A sumoary of this report notes that the total oxidizable sulfur compound 
measurements gave re adings greater than O . 2.J ppm 4l;� of the time . :'?urthermore l 
throughou t November to f�rch a s igni f icant nu�ber of ins tances occurred when 
the average to tal oxidizab le sulfur compound readirgs ,l1ere greater than 0 . 20 
ppm f or periods longer than 10 minutes . The summary also states , !lThe result s 
of thi::> survey indicat e than an air pollution problem in the f orm of odors 
( :1l

2
3 )  or relatively higll total oxidiz ab le su lfur compound readings can persist 

in the east Edmonton industrial area for varying periods of time .  Future 
industrial expansion made there could conceivably cause further air �u3lity 
degeneration if emis sions are not controlled . 1 i This should be read in the' light 
of current refinery eX? ans ion � unde�vay at Gulf and T�xaco . 

The otl1er survey made from December 22 � 1%9 to January 12 . 1 9 7 0 .  is of 
little s i gnif icance. 'J:'lle mea3uring devices in this cas e  'vere the total sul­
f ation and hydrogen sulfide exposure cylinders , the deficiencies of t'lhich 'vere 
described above . The report concludes , i l that possib ly location of the trailer 
and p revailing meteorological conditions throughout the survey res tricted H

2
S 

and S 02 dete ction to beloH the general area levels . , ;  Possib ly the method also 
is def �cient . 

It  is sometimes sugges ted by thr::: Air Pollution Control S ectio>1 of the 
Department of ilealth.  that measurement of  hydrocarbons at the Ldminis t ration 
building site provides an index of air po llution from the refineries . On other 
o c cas ions it i s  suggested that this same measurement monitors po�lution from 
the Chemcell Clover Bar Plant . Obvious ly it  cannot be an index of either of 
these and of area pollution f rom automobiles simult aneous ly . 

He are m.,are o f  no dat a  tliat suggests that the present s ampling provides 
an adequate index of the extent and nature of the �roblem either in �as tern 
Ednonton or for individuals vlOrking in the area of the three refineries .  

(L) Control of Emiss ions from the Three Ref ineries . 
From the information available to us , it appears that a f inal air pollution 

approval for emiss ions of  sulfur dioxide and other pollutants has been granted 
only for the Texaco Canada Limi ted refinery . Their final air pollution approval 
(number 7 G3-EDl T-P-05 3 )  s tates that the total sulfur dioxide emission rate f rom 
all units shall not exceed 7 . 7 short tons of S 02 per d ay during all operating 
days , e xcept for a tt-lO-t-lc�k period during .,:dther December ,  January or February , 
at which time the maximum S02 emission rat..:; sh:1ll not exceed 9 . 1  sh(lrt tons 
of S02 pBr day . Tlw reason for this .::!xcept ion is not made clear , and as no 
dat a  nave been provided by Dept .  of IIealth regarding emission f rom this plant , 
no suggest ions nor �xcus �s can b� mnde for this dispensation clause .  

In addition , the terms of the approval in oth.::;r respe cts arc vague in the 
Bxtremc . for examph" item i'/4 states " that odor and llydrocarbon emiss ions from 
the A. P .  1 .  S B?arator must bB minimized as much as p racticnl" ; and t,!5 states 
that ' ; n  vent s crubbing sys t em \·,hi ch virtually removes all mercaptans f rom the 
t,w spent phenolic caustic tanks anci the dec? Hell  dispos al char;:,.: t."nk mus t 
b(! inst alled as soon as possible , but in any event not later than the next 
plant turn-around" ( our emphasis) . 
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I t em fiG of the approval s t ates that a net"Jork of six hydrogen sulfide and 
total sulf at ion cylinder s t at ions ""ill be set up and maintained , and the resu lts 
of these s tations \li l l  be f orwarded to the Provincial Board of Eealth before the 
end of the month f ollOlving a one-month exposure period . '1e have not been given 
any dat a f rom these s t ati ons , if they exis t .  

A f inal ai r pollu ti on approval (#653-ED��P-07 2) exists f or the p rodu c t  
s t orage t anks and p ipe line at the Edmonton ref inery of the Imperial Oi l Company 
but this p rovides no standards f or emiss ions f rom the ref inery . 

Thus it appears that there is no approval f o r  emissions of H S .  S O .,  and 
othe r materials f rom either Imperial Oil or the Gu lf re f ineries . 2No reasons 
f or the l ack of these ap provals llave been provided to u s , but on the basis of 
our experience (see beloH' in resp ect to Chemce ll) this sugge s ts that the com­
panies concerned have not met s tandards acceptab le to the P rovincial Board of 
He alth . In any case , in the ab sence of approval f rom the Provincial Board of 
Health ,  and in ti1e absence o f any evidence that the re is any continuous or inter­
mit tent monitoring of emiss i ons f rom these tl1ree refineries , it is manifes tly 
impossible to contro l  p ollution f rom them by the dev i ce of emissi on app roval . 
Yet expansi on is undert-Tay of the Gu lf and T�xaco refineries . 

3 .  The Chemcel l  Clover Bar P lant : 
( a) Are a Honitoring : The only data suppl ie d  to us by the Department of 

health as relevant t o  air p ollution f rom Chemcell Here levels o f  hydrocarbons 
and t o tal al iphati c  aldehydes f rom measurements at the Administ rat iap Building 
and analyses f rom the high volume s amp lers . The lack o f  relevance o f  such 
me asu rements as indices of local sources of p o l lu t i on p rob lems has b een dis­
cussed earlier .  

(b)  S ource l-ioni to ring : This p l ant is located north of Ref inery ROlv on 
the S askatche\-1an River ne ar the Beverly b ridge . No P rovincial Board o f  Health 
approval has b een issued to 01emcel l def ining air e f f luent limit s .  In this 
regard , it is es sent ial to quote a paragraph of a le tter f rom Dr. P .  B o  Rose 
11. D . » Deputy l:!inis ter of liealth . dated Octobe r 2 3 . 19 70. The letter s tates , 
' 'Wi t h  respect to approval levels as to air e f f luents by Chemce l l ,  an approval 
has not iJeen issued at this time .  We have a numb e r  of submis sions f rom the 
subj ect f i rm, have met 'tvith them on a number of o ccas i ons t o  discuss their 
operation and hav(! toured their operations . 1101:-J'eve r ,  unt i l  such t ime as �ve are 
s atisfied 'li th their ope rations and the resu lting atmospheric emi ssions ( our 
emphasi s ) , a f inal air pollut ion approval ,Jill not be is sued . He are ·,yel l  
aware o f  the Hork the f i rm has carried out t o  eliUlinatc the emiss i on o f  mater­
ials to the atmosphere and feel that subs t ant ial improvements have been made 
over the ye ars . "  This despite an apparent comp lete absence of any data . 

In a le tter dated 2nd November 1)70 , addressed to Dr. Ros e , some clarif ­
i cation 'tvaG requested as f ollows : '�.Jith t:egard to the air quality s amp les that 
are relevant to Chemcel l ,  I t ake y our let t er to mean t hat up to nOll Chemcell 
has not achieved a s atisf actory s tandard "'ith respect t o  e f f luent s ' yet the 
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data you submitted contain n o  information about the effluent concentrations 
from Chemcell stacks , and contain only data quoted as b ains from the i ;vicinity 
of Chemcelill • Does this t:te an that no stack s ampling has b een done . and that 
t�le Provincial Board of Health is una"to1are of the nature of the effluents from 
the stact<.s of Clove r Bar plant? " 

This letter was turned over to Hr. S. L .  Dobko of the Air Pollution Con­
trol S ection for reply . He stated in a letter dated llovember 16 ; 1970 ) "He are 
unauare hot\l y ou were able to read the letter of October 23 . 1970 . to mean that 
" up to ncm Chemcell has not ac�lie vcda satisf actory standard uith respect to 

e ffluent::.; ' .  It is true that samples were tal�n in the vicinity of Chemcell '  
Hhich are used to ascertain the resultant ambient conditions of ·�mission from 
the plant stacks. N o  stack sampling has been carried cut , b ut the Provincial 
Board of liaalth and the Air Pollution Control Section of the Division of 
Environmental l�ealth is Hel l  aware of the nat ure of the effluents" . This 
again despite the complete absence of support ing data. 

Thus the reader will have to draw his rn.;rn conclusions about the signific­
ance of the absence of a final air p ollution approval in respect to Chemcell 
emissions. It appears to us that either the emission control procedures insti­
tuted at Chemcell alie so far unsatisfactory ; or that the Provincial B oard of 
l�ealth has n o  or inadeq uate data relevant to them. Clearly there is no basis 
for as suminG that measurements made at the Administration Building or at the 
high volu� samp le r ,  bear any tI.:!lation to Chemcell emissions sinc� they include 
contributions made by automobile pollution , the oil refineries ,  and many other 
sources. 

4 .  Edmonton Pouer Rossdale Generating Station ', 
( a) Area :- '"mitoring : Colorle ss nitrogen oxide (NO) 13 formed Hhenever 

a sufficiently high temperature is reached durinr. a comb ustion p roce3 s in air. 
Brot\TO , nitrogen dioxide (lW,) \,Till be formed if there is sufficient oxygen , arid 
uhen the temperature is n ot':' too high . In any cnse it �dll be formed after the 
NO is emitte d into t!1e atmosp here. I t  is Horth pointing out that U02 is much 
more toxic than NO . From time to time $ much has b.::en made of the fact that the 
levels of no are lOH at the p oint of emission f rom the n.o�ler plant stacks into 
the atmosphere . Various far-fetched attempts have been made to attribute the 
b rotm color emitted from t:1C Rossdale plant to some s ource other than 11°2 • In 
fnct, as pointed out in an e xcellent report sui.>mitted January 6 ,  1965 , by lfr. 
E. l�up chanko, it is p robable that the :' r�m smoke occurs ,V'hcn th-3 gas turbines 
at the Rossdalc plant are opernting . They would appear likely to be the 
l argest source of N02 0 since they operate under oxidizing conditions which 
�V'ould favor its formation . They j hm-lc ver , arc operated chiefly in tim<�s of 
heavy load , thus resulting in intermittent emission of b r oml smoke containing 
�'i02' The NO emitted b y  the other stacks i'1ill ultimately b e  oxidized t o  N02 
iJut the color r·rill not ue observed Clt'Tine to dilution in the atmosphere . 

A study in 1967 by Western Research and De ve l opment Ltd . and Stanley As so c­
iates Engine�ring Ltd. , recommended that the problems of emission from the 
RosG dale plant could b\.! solved by raising the stack heigllts of the three high-



pressur� boilers by 100 feet . The anticipated result of this , of course , would 
be to disp�rse the nitrogen oxides more wid�ly over the City of Edmonton. The 
dat a collected on the eighth f loor of the Adminis t ration Building could be in­
terpreted as consis tent with this suggest ion. 

The stack heights were increased in the summer of 196D. If '-Te compare the 
data f or j)e cemoer 1968 through Hay 196� to the corresponding data for the p re­
ceding year , '-10 f ind that monthly and hourly averages have increased in every 
case e xcept one in uhich the averages '-Tere the same $ while the peal: values have 
decreased in every case except one vThich 'vas increased s lightly . Hm-lever , 
p�ak values v.lere up again in Octob-!r and November 1969 . 

If the peak values ob t ained at the AdtTdnis trati on Building resulted from 
wind conditions \vhich blevT the fumes to\1ard the Administ ration Building , then 
lat-ler p..::ak levels should �e f ound after the s tacks ,-lere raised. Hm-Tever � for 
reasons discus sed e arlie r ,  these measurements cannot be taken as specifically 
indicat ing lIO emission from the Ros odale plant s f rom automobiles . or f rom any 
o ther s ingle �ource , or HG

x 
levels at any ;'ther s ingle point. 

(1:» Source Uoni toring: The Rossdale pO'ler l? lant hal3 s ix lm.,-pr.-;ssure 
boilers , three high-pressure boilers , and the tuo gas turbines mentioned above. 
Hhen operating at near cap acity , the two gas turbines p rovide not only the 
largest source of N0

2
, but also the largest s ource of mixed nitrogen oxides 

(NO ) per hour , part Icularly (as of 1965) turbine //6 . At that time �urbine 
x 

116 p roduced 233 pounds of NO per hour ; turbine ff7 l? roduced 148. The two 
high-pressure boilers then iiI operation (#8 and 119)  produced respectively 
13) and l4� pounds per hour. The concentration of NO in pom in the emissions 
f rom the gas turbines is less , ave raging 150-130 ppm �ompared to 200-350 ppm 
for the hig�l.-pressure boilers. 

-

Insofar as '-Te can determine � no public Provincial Board of Health :lpproval 
level has been laid down for the P.ossdale Station .  Ho,.,ever t approvals have been 
given f or th::! nevi Clover B ar Gancratinr. Station. Thes.; arc in terms of average 
and maximum NO umission in ppm. T:1i.! values for one of the nell units operating 
at lvO% load a�e set at a maximum of 470 ppm and an av�rnge of 3 9 7  ppm. The 
dat a we have for the emissions from the Rosedale plant sugges t that the emis­
s ion f rom uuch unit is 350 ppm or les s. 

(c) Reluvance to General NOx Levels : Standards f or safety in Albcrta as 
well as in othur areas such as California Are based on NO concent rat ions at 
ground levcl . No measurements ar� made o f  this s ort in tf�e City of Edmonton . 
It does sucm likely that dangerous concent rations of NO at ground level do 
occur because 5-minute peak ruadings above 0 . 30 ppm (th� maximum 1 hr average 
in the .Alberta s tandards) are f requently encountered in the data collected on 
the 8th f loor o f  the Administ ration Building. 

f�tomobilc traffic during rush hours contributes a substantial portion of 
NO

x
• The vies tern Research and Development Ltd. and S tanley Ass ociates Engin­

eering Ltd. report s t ates (page 33) that "observations made at the power p lant 
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p roperty �vi th a continuous recording instrument indicated that concentration 
levels correlated Hith traffic pattern . Hig:': concentrations �vere observed 
b�t'w(:!an 8 : 00 and 10 : 0::' a . m. , 4 ; ':';0 and 6 : 00 p . m . , and 8enerally on Thursday 
and Friday nights , ; : (nights of evening shopping in Edmonton) . 

5 .  Inland Cement P lant , located at l56th S t .  and 125 Ave . in NorthTtTest 
Edmonton : 

(a) i.rea !1onitoring : The contribution of dust f elll from the cement manu­
facturing p rocl:!ss carried out by Inland Cement can bc.: approximated by locldnf 
at tn� to tal dust fall and percent of calcium in stations in the City of Edmon­
ton , located distant f rom the source . Th3se include St�tions 111 , fi3 ) and 1110, 
located respectiv<;ly at City Eal l .  in hardisty at 54th S t .  and lOll. Avenue , 
and at the Engineering l�ui1ding on the Univers ity of Alberta campus . There is 
an excellent corrl.!lation among these 3 s tations of t:1e percent calcium in the 
dus t  fall on a yearly aV8rage basis and this has been increasing since 1:)64 . 
In 196) more than 20% of the total dus t fall uas calcium and presumably related 
to cement manufacture . 

("0) Source Uonitoring ; Five stations arc located peripherally around the 
Inland Cl.!ment plant . These are #2 ( 135 S t .  and 132 INe . ) ,  #5 (160 St . and 118 
Ave . ) ,  #7 ( 145 S t .  and 120 �ve . ) �  #8 (14 9  S t .  and 115 Lve . ) ; and #9 ( 15 6  St . 
and 129 Ave . ) .  TI1ese seem to p rovide adequate s ource monitoring . The levels 
of dus t f all at stat ion 2 ( residential classification) exceeded the S tandard 
(15 tons/ sq .  mile/30 days)  GO�� of 1969. f.t stations 5 and 7 .  althoufh dust 
fall was high , it \-.TaS generally Hithin the s tandard for thd indus trial class­
ificat ion ( 45 tons/s� . �ile/30 days ) .  During 58% and 40% of 19G9� respectively , 
dus t fall  at s t ations 8 and J ,  houever , exceeded even the industrial Standard , 
often by huge amounts (up to 239 t ons/sq:mile/30 days ) .  Thes e trends have 
been cons istent sinc..;! measurcmc.:nts uere started. The reasons for t!1C differ­
ences among s tat ions should be investignted . 

Oni;; surp ris ing and puzz ling observation i s  that the stations wi th the 
highes t  dust fall (L e .  S tations {IS and 119) had a calciun content in the dus t  
fall n o  greater than tllOse of Stations # 1 ,  1'13 and 11 10 uh:'ch arc distant f rom 
the Inle.nd Cement p lant and may be considered nrea moniters . The reasons 
for this should L� invest igated . 

v . Otiler Local Problems which have not been fssessed ; 
Air pollut ion emis sions from the city incinerator , the Univers ity of 

Alberta incinerators , th� larg� heating plants of ins t itutions (c . g. l10spitals , 
the Univ\.!rs ity . et c . ) emissions froIT, oth8r indus tries in and around the city , 
have not be�n cons ider�d in this report . Time t and the delay on the �art of 
the Provincial Government in providing us with inforoati on about Provincial 
Board of health approvals and monitorine , haV;3 made it impossible to include 
all tLll.-:!Si;; sources in our considerations . Th� seriousnes s and urgency of the 
proble11's already investigated demanded reporting without delay . 

7 .  Conclus ions Regarding Local Prcblcms in f.ir Polluti on in the City of 
Jc:dmonton ; 

There is nCl informntion on the local air pollution problems arising f rom 
automobile emis [Jions . There are no eminsion standards or nporov�ls for 
sev8ral of the indust ries expected to be l:lrGe-sc�le ,!,olluters relevant to 



th\,;! City of Edmo nton. There als0 nppl!ars to be little or no effective tlC'nitor­
ing of stack e missions of most plants , and littl� o r  no �ffectivs monitoring of 
tile poll utants in the area o r  in the nenrby regions . The e missions from the 
Inland Ce� nt plant seem to be an exception to t his C0MmCnt. 

I n  p articular, we arc surp rise d that Provincial Ikard C'f l�e alth air pol­
lution approvals have not been issued for t,JQ of th(� oil refineri�s east of the 
city) for Chemcell ,  or f0r thz Ilossdale generating station. He �,rill return to 
this matter �il:len dealing with enf orcement o f  air quality standards to be dis­
cussed below. 

v .  EUFOP..Cm'�l1T PIlOCEDURES 

'\1e 11ave not been referred to any municipal by-lnu d\,;!aling with air pollu­
tion. Tile relevant legislation appears to be predC'minantly th-; Public Health 
f;.ct of t he Province of Alberta. 

Chap ter 255 of the P-evised Statute s  o f  Alber t a ,  155 , has section 24 Hith 
t�l(;! hl;!ading � : lp ollution of Atmosphere." Section 24 of this act give s the 
Provincial Board of Health the r ight to inquire into and hear Ilnd determine 
any comp laint made by or on behalf of any person that as Il res ult of discharre 
of air p o llution the quality of the air is b :::.ing impaired or corrupted nnd the: 
co mfort or health of the ?ub l i c  or a portion of the public in b,:dng injuriously 
affected. I t  also empmV'ers the Provincial Board of Health to make a report to 
tile Hinister upo n  such c0m:>laint � incl uding a findinG as to uho is l"'i!sp o nsible 
for the condition compl ained o f  and what remedial measures are deemed just and 
't'lhich are required in respect to any alleged injury or invasion o f  right. 

It also gives the Provincial :Caard of ii(;alth the rir;ht to order any 
p ersons held N spo nsible for thc:! alleged injury 0r invasion ·:J f rig:1 t  to submit 
a report to t�le P rovincial Board of Heal th descrihine; the different types 0f 
eq uip� nt available and necessary to e liminate the alleged inj ury or invas ion 
of ri�ht , and its cost. 

It also s tates that a person refusinr or neglecting to carry out the 
rl;! quiNm; nt s of an order under this Sl!ction within 30 days of the time fixed 
for ti.ll! 3ubmission of the re1?ort and estimates . is guilty of an offence and 
liable on summary conviction to a fine of not less than $20 nor more then 
$50 for each day o f  default . 

Lll tllese po wers give n to the Prov:i_ncial Board of llealth are 
dis cretionarJ. Thus the Provincial l10nrd of Health has sufficient pO\lers t o  
control p ollution but is not requir.::d to do sc. The citize n uho feels he has 
been inj u red has n o  right to take action on his m-Tn under this section ( 24 ) , 
nor pO\ler tc require th.; Board of ll<.!alth to act on his complaints . 

il..:: consider th.:lt it is relevant to p o int out that the Board o f  Health 
is compo sed of the Provincial Hedi cal Officer (�vho is also the Deputy Hinister 
o f  health) , and t.10 o ther p ers ens uho r(.!port to him in the line o f  authority , 
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v i z . , tilC Dir�ctor of Environmental ::caltll Services I'ivi s i nn > and the Director 
of the Provin cial l�ealth Laboratories . 

I. furtller subsect ion of this part of t�lC Lct s t ates , ' 'tlhcre the report 
of tne P rovinci.:!l :Ooa�d recommendG the t re�.tment that tile person held 
responsi01..; s�lOuld a;Jply in order t o  secure the elimination o f  th� con­
dition complained of , or the de gr<:!e of treatm�nt to be aryp l ied to allev­
iat.:.: the condition , allY pers on dire c t ly affected = o r  the : rinin ter , may 
cpply to a j Ud C2 of til(; Sup rem..:! Court or to a di::; t rict court j udGe by 
" ay o f  originat ins not ice according t o  the prac t i ce of the court f or an 
order ( a) for UK! dimination or alleviation of the injury or invasion 
o f  rigilt in term.o of the report of t�le Provincial Board , anel (b ) t o  
res train til"; �)'JrS 0n found respons ible by the Provincial Board f rom con­
t inuinG t:'H.! inj ury cr invasion 0f right unt il the order f or elimination 
or allevi.:!tion �,,'\s b8en comp lied wi th , I I  

This p rovis ion s e riously limits any direct action of citizens agains t 
of f;mders in resp • .; ct to n.ir p ollut ion . Tiley c:.mnot t ak.a action under thl,::) Act 
unl.:.:s:::: the report of the Provincial Doard makes a finding as to uho i s  res­
p on s ible and re commends 11 p rocedure for all :;viatinr tIl'..! conditinn , and unless 
a j udge of th"" Sup r'=.!ne Ccurt or district court \-]ill ryrovide an order .  

The regul<'l.tions for the control o f  air pollution are und�r DivisiO:1 14 
of the regulat ions unde r tiw Act . Under the headinG � l lSubmiss ion o f  Pl ans I f 1  
Suction l4-2�1 s t ates , 

1 71n ordl:!r to reducQ the pOG s ibi lity of ai r pollut ion t�c Provincial 
Board of lic al tll nay require any person or cOr'11o ration p ropos ing or 
planning to cons truct a pipe line phich Hi ll contain danr;erous or noxious 
mat.:;rials or an indust rial p l ant , or I)ther premises -' which may JQ tl 
s ource v f  air pollution in the Province of Alburttl t o  submit p lans and 
specifi cat ion::.; for t he proposed -p ipe l in\..! � plant o r  other prem.tses t o  
the s ai d  Board f o r  revie'l bcfc·re cons t ruction is commence d .  f I  

CO; llIEHT � 
Hotice again that this is a discretionary re�ulation . 

S �ction 14- 2-2 s tatcs , 
iI'W'ithout limi t in13 the generality of t;l:� f orcf;oing sect ion . p l ans and 

specif ications shall ue: submit ted in rer.nrd to any of the f o llCTY'in!? :  
- 1  Prop osl..!d p lants f or the manufacture o f  petroleum productD , chemic al 

and allied p roduct s ,  pulp and pap2r p roducts , s tone , clay " and glass 
p roducts , Cl.!m.:;nt nnd lime products , ferti lizers s a��·.m"ll by-produ ct s " 
.:md 

- 2  P ropoo ..; d  plants "':licil shal l be enLared in th..:: primary met al indus t ry , 
r.1c tal p rocessin g ,  th8 iJro ccss inr of Hood nr HOC-·J l} roducts . the pro­
cl!s s ing o f  naturell cas or its clerivntivcs , tllC m.:muf acture ('I f  Ilsphalt 
and rl..! ndy-mixed concre t.::: , �:ravel c rusllinr; ) me at p.nckinv plants :  and 

-3 P roposed incinerators includinr; tlios·.;! fer municipal . comme rcial nr 
apartnent us.:; . out excluding those f o r  one f amily d,.;r;:;ll inrs o and 

-4 P roposed p i? e  lines uhici1 Fill cont ain dan��rcus cr n0xi0us materials : 
anti 
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- 5  P roposed s.;\<mgt.: t r.; ntm�nt ann. dis.,.,os nl p lants : �nd 
- v  P roposed 11ny or f orar;e cro? d rie rs , s eed c leaninf; ,'lnd f e8d mill 

plants ;  and 
- 7  P roposed thermal elec tri c pO\l(;r and s team generatinr, plants . I I  

Cm!1·!ENT � 
Note that S e ct ion 14-2-2 is not dis cre tionary $ the operative verb b�ing 

s iwll . 

Section 14-2-3 s tatG� J 
: ;�'lhen p1 a113 and spe cifi cat ions are requi red f o r  revic'tv under S e c t ion 

14-2 - 1  or S e ct ion 14-2-2 , such plans and s."c cif i cati ons s hall be in such 
detail as tile P rovin cial Board of Health may reouire , but in any event 
s hall ShOH th� proposed location of the p ip e  l ine } ry lant o r  p remis es 
and its s ize } cnpacity and the nature of the p ro ces sing , menufactu ring 
or othe r  operat ion. " 

Section 14-2-4 s tat�s , 
' \Jilen plans and s?ecifi catiC'ns are reouired for revieu und3r S e c t ion 

14- 4-1 or 14-2-2 , no cons t ruction shall bIJ undert aken or p ro ceed�d '>li th 
unt il approval in " ri Ung of the propos ed cons t ruction has been rrantIJd 
by the P rC'vincial Board o f  :ie alth . 1 / 

S e c t ion 14-2-5 reads , 
i /The P rov incial Loard of Health may direct such chanfes I'CS to tlile 

locat ion und in the plans and sp ecifi cat ions submitted for revi::u under 
s e ct ion 14-2- 1  or S ec t i on 14- 2-2 as the said Bo ard deems necessary in 
the puhli c int eres t. " 

Section 14- 2-1) reads , 
"ThIJ P rovincial Board of Heal th may require add i ti onnl information in 

regard to any p rop osed p ipe lin� � p lant or p remis es . , t  

Section 14- 2 - 7  s t ates , 
; :LV�ry in cine rator , e xcept thos e  for one family d\vel1inf,s , shall be 

de signed a.."'1d c{"·lls.t ructed in ac cordanclJ uith the lat e s t  edit ion of 
1 In cine rator S t andards for the Prov ince of Llbi;rt a t  as approved by the 
P rovincial B O.:lrd of Le al th . I :  

Und", r S e ct iC'n 1 4 - 4  s t andards .:lre as sess e d f or ? articulntes . 
S ection 14-4-1 3 t at �s � 

"ThG conccnt rnt i on of p art iculntcs in eff luents to the atmosphe re 
resu1 t in[; f rom combus tion of fUGls shall not exceed 0. 35 lbs .  per 1 000 
lbs . of effluent , adj u s t ed to 50% exces s nir for p rodu cts of combus t ion . : ' 

Then a s imilar rule a:) pl ies for p r0du c t s  of combustion resu l t ing from 
inciner3.ti on . 

S e c t ion 14-4-3 also " laces a s imilar limit on ef f luent s  to the atmosp!18 rc 
reSUlting f rom indu s t ri al

'
?ro cessing or m�nuf acturing . 



Secticn 14-4-5 state3 � 
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"Every operation 5:.3011 be conducted in keepinG uith r:ood ,:,articulates 
control practices to avoid tlw release cr escape of excessive ::>arti c­
ulates . L particulates f al l  in the surrounding area of 15 tons per 
squ are mile per month in r(;sidential areas or 45 tons !wr square mile 
per month in industrial or conunercial aNas shall b� d(�emed to be excess­
ive 1 -2xcept that du� allmmnce shall be made for a normal back-ground 
le1iel.  I :  

(lolc refer readers to our dis cuss ions of dust  f all generally and Inland 
Cement area moni torinf, in particu lar) . 

Section 14-5-1 pr.::scribes t:lat 
"odorous materials s�1all not be  released or be ?ermitted to es.cape 

to the atmospllerl;! at  such a rat e  as to interfer'� �vith the use and 
enj oyment of property or to endanger the health or safety of the 
puolic . "  

S�ction 14-6-1 s t at es , 
"Toxic or n�; xious materials shall only be released to the atmosphere 

aft 8r ,,,ritten approval 11as been obtained f rom the Provincial Board of 
l:ca1th and then only in SUC�l nmounts and under such controls and s afe-­
guards as may �e specified by the said Board . '! 

Finally - and this on:.! is qui t;:; importnnt - Section ll.-T .. l ::; tates � 
I IThis Divis ion of the Provincial i30ard of Health P.egulations shall 

not apply to any p ip..:: line . plant or ",remises which T."as const ructed 
p rior to 1 or llhicl1 Has undc:r const ruction on Scryternb':r 15 � 1951 . for 
a period of five years after that dat ..; [ 19GC, ]  except that the Prov­
incial lJoard of ·i �calth may reduce t:-ds ? criod in respect of any pipe 
line or plant \Jh,"r� thr.:: s.:1id Doard c.l-eems such action to be in th:= 
public int er8st and may extend this period by as much as t�YO years 
[ 19'::'3 ]  �.,hcre the i"erson or corporation has s.:1tisfied thc; Board that 
ttl(;;! r.:: is c. j ustified re.:1son requiring such extens ion . I ,  

COiilIiiT : 
T:lis provision " r�.:lci. tOGct�ler '(lith the m:!ndatorv natur,," of S ection 

l4-2-2 J ilI9lies that by SCI)temoer l5 i 1968 .. or sooner �ve ry exis ting plant , 
pipe  lin..; or p remises '.J.lich ,;r.:1S mcnt ion..:d :::!.bovc should h ave rec:.:;ived a 
Provincial Board of .i.iea1th noproval . Thus Ht.:! ar;.;. unable to sc", hOVl the 
Provincial board of !lealth can be follmJing its  mm regulations and yet 'I1cr­
r.lit th-.; op;.;: r.:1t ion of plants ,:vi thout final air ?ollution .:1p7lrova1s as of 1970 .  

i:.ccordins t o  ifr . S .  DobLo no �)l.�n of action is .:1v",ilRble in tlv� event 
of an unusual pollut ion prabL;!!: . Ilo lev�li1 of any pollutant havt.:! been estab-
1ish..:!d vhicll �lOulci result in governmDnt actiC'n to diminish ctrissiC'n .  Lppar­
-.!ntly at scm . ., lev .: l  of i10llution Jeterrnin.::d by unsi�eci f ied criteria ,  !�r . 
Dobko \-1ould r.::f -.!r tile mnt t..:r to the Provincial cabinet .  



VI . P.E COlf: OWliTION S  IH P�SPECT TO H �  POLLUTI On CONT!'.0L 

1 .  'J.'hc Environmental :i � alth S � rvi.ccs ;)ivi s i on of th," r:c"'artment of 
he alth , or i t s  success o r ,  s hould b e  ,? rovided �·Jith gre at ly incrcas.;!c s taff and 
f acilities f o r  planning .  data collection , in terp re t ation and dis t ribut ion to 
t:1C pub li c ,  and for oth�r res;Jons ili i lit i.:.:s out lined belm-1 . f.mon g the increasee 
s t af f  should La p rofess ionals �-lith b iologi cnl t raining to comp lement the 
p resently exc lus ively encineering s t af f . 

2 .  f. lIetroi1olitan f:i r  Pollut ion Centrol Uni t should b e  s e t  up ) with 
geo graphi cal aNa of responsibility , l:!nforcr;mcnt po�"rers and fundin[ p rovided 
by the Prov incial Government .  It would have the duty to ass eG S  and cont rol 
pol lution p roblem3 that ar8 int errelated b y  virtue o f  their cont ribut ion to 
the general and lo c al :; roblerns in the City of Edmonton . Simi lar unit s  
should b e  set u? f o r  other areas such a s  Calsar)' ; centers of oil and r;as 
? ro duct ion and ref ining � � t c .  

3 .  Indus t ries l"hich h aVe s e  f ar··not received f inal air pollu ti on 
app roval f rom the P rovin cial Board 0f i:i<� al th s hould be required to do s o  
,·litilin 6 months , t o  t erminate their f lasrant violations o f  the Pub lic Health 
ll.ct . 

4 .  In tlK: immediate future anu Nithin .) months . the re should be devel­
oped a sys temat i c  plan f o r  assessment and analysis of air nollu tion � roblems 
in and around the City of Edmonton . The p l an should include (a) assessment 
of the te chniques and ins trumen tation requ i red to mc a�;uro gen.;!ral and l0cal 
ai r pollution p roblems , (b ) an as sessment of the emi ss i ons f rom the various 
sources of air pollut ion in the City of :":mont on , ( c) :) robabl� increaies 
with t ime (<i:!. g. automobi l e  emissions ) . ( d) determinat ion of the w�rt i cal 
and horizontal dist ribu t ion of irrvort ant pollutcnts .. (8)  the effect thereon 
of the top o graphy and met eoro lo gical conditions � rGvalcnt in Edmonton ; 
(f ) p robleIIlG related to local s ou rces of h i Ch leve ls of pollution such as 
the oil ref ineries , the Clwmcell ;)lant > the P.oss dnle pOtTer 11 lan t . areas 
of high t raff i c  densi ty , et c .  

In addi t i on ,  tlw plan s hould es t imat03 the ins t rumentation required 
to e s t ab lish qn ad;::quatc cont inuous moni to ring sy steM. S ince mul t ip lo 

" ;.: � - . .  :") . 
l.ns t rument at ion \7ill be: required t o  c s t nb li sh fradients !)f ,:, ollu tants and to 
as sess .local problems , and be cause i t  is ;)roliaule th.:tt les s ins t rument at ion 
wi l l  be r..:quired for long-ranr,e monitoring once the abeve infornat ion is in , 
the p l an for the City of Edr.!onton should be tied into en overall !) l an for 
the Provin ce . This Hould al1m" cos tly in strum(;!nts to be mew ed f rom · : lace 
p l ace , city to city , locati on to location , in order to �sses s n rou le�R , and 
,-lould avoid unneces s ary expenditure of money f or ins trument ntion ,·;htD.h may 
subsequently net be util ize� in the continuous moni tcri.nr.> Th is p lan s hould 
b e  execu t ed acco rding to an urgent t ime table . 

S .  :. fu rthe r plan should be elab (�r,�ted and ins t itut ed for tile cont rol 
of pollution f rom such s ourc<;:s , especi nlly durinf m2teorf'logical conditions 
which in cNasc the problems . 'l'h.:.;re shou ld be e s t ab lish..:!d spe cific leve ls 
of cert ain pollut ants b��y()nd l"hi eI. def ini t ,] act ion T·Jil l be t aken to curb 
emiss ions f rom s?ecif ied s ources . T:12 i.: lan s hou ld include eliminati on o f  
an-.. loe:�l ? ro � l...: ns . 
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This p l an must includ� cos t-b.:::nefi t  analysis , t:hich 11<'.S to inf luence 
l�vels of pollution tllat: may '012 tch:rated . The analys is nust ref lect all 
cos t s  of ai r p o llution damage and its cont ro l .  For examn le �  air ? o llution 
cost must be adequately as ses sed agains t the d�v z lo'.'lment c f  further f re:ellay 
sys t�t1S and furthe r c>."? ans i on of p riv['.te automobil'..! traf f i c  rc l.:ltivc to 
a s imi lar as s�s smcnt for costs of automobile emis sion controls or f or raryid 
trans it and th� u�velopment of puLlic transp ortation .  

6 .  Til", Provinciul Gove rnment should 83 tablis:l f o rth�,rl th emiss ion 
st andards f o r  motor v�hiclcs nt leas t as l ot; G!3 those es t e..b lishcd in Cali­
fo rnia. The City of Edmonton SilOUlc1 als o  set s tandards f o r  all of its Ct-m 
ve�:ti cles , and provide �qui:)men t for t es tine their at t ninment . !.dd:ltional 
m� asur..:s should be tak,;n to minimi ze ? ollution f rom vehicle s , includine 
explorc.t ion of tLle pos sibi lity o f  r8placinf. gas olinc-f ir·3 d engines vrith 
those f i red oy natural gas or I' ropane . 

7 . Consid.::ration I'3hould be. p.iv(m to liT'1i t in� tllC future &:ro�Jth ,  direct 
and cont inuous , o f  t;lC City o f  Edmonton , in re snzct to the p rob lems of air 
pollution control w.,:'ch uill ari s e  if addit ional vehicular traff i c  5.s to 
Li.:: \.:!ncou ragc d ,  and i: furthe r deve loy,>ment cf indus t ry in this nrea is to b 8  
s ou ght . Exp ansi on of  por.ule..t ion , nnd l ocation o r  relo cat ion o f  indus trY i 
SilOUld t ake p lace it: s atellite t otvns \-1121 1  separeted by gr..!cn belts . 

3 .  Considc rct icn s!lculd "0C givGn t o  int rodu c in ('; le gis laticn rivinS 
citiz�ns the al>i lit;' in 1m·, t o  sue f or d amares and inj unctions against 
polluters , and to r"''luire rcsponsiul� r:0vcrnmcnt p.l .'J gencics to enf o rce ou r 
air quality s t andards . 
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�runpljng Site Locations and Area Clas s; ficatiom 

. ' A) �tfHll and .Percent Calcium Content 

1.  City Hall: 100 Street and 103 Avenue ( Commercial) . 
2 .  N.W. Edmonton : 135 Street and 132 Avenue ( Re sidential) .  
3.  Hardisty :  54 Street and lOlA Avenue ( Residential ) .  
5 . N.W.  Edmonton: 160 Street and 118 Avenue ( Industrial ) . 

7 .  N .W .  �'<:lmonton : 145 Street and 120 Avenue ( Industrial) . 
8 .  N .lol . Edmonton : 149 Street and 115 Avenue ( Indul3trial) . 
9 .  N . W .  Edmonton : 156 Street and 129 Avenue ( Industrial ) . 
10 . Engineering Building, University Canpus : 

. 

114 Street and 89 Avenue ( Re sidential ) .  

, , B) !.tydrogell SUlfide and Total. Sttlfati on 

1 .  City Hall : 100 Street and 103 Avenue ( Cow�ercial) o 
2. N .W. Edmonton : 135 Street and 132 Avenue (Re sidential ) . 

3 .  Hardisty :  54 Street and lOlA Avenue ( Residential ) .  
4. 101 Avenue and Interprovincial Pipeline � ( Industrial) .  

C )  Suspended Particulate Hatter Soiling Ina�� 

1 .  
2 .  
3.  

4 .  ' 

5 . 

6 .  

C .N .  Toue r :  100A Avenue and 104 Street ( Cornrnercial) .  
Administration Building : 109 Street and 98 Avenue ( Commercial ) . 
C . N . Telecommunications Repair Depot :  

147 Street and 116 Avenue ( Industrial) .  
She�{ood School : 96 Avenue and 153 Street ( Re sidential) . 
North Edmonton C . N.  Station : 125 Avenue and 66 Street 

( Industrial) • 

Ritchie Di strict : 73 Avenue and 95 Stree t .  

D) Q29.des. of Nitrogen , Total Oxidant and Total Hydrocarbons 

1 .  Administration Building : 109 Street and 98 Avenue ( Cow�ercial) .  

E) Suspended Particulate Sanpling - High Volume Sampler 

1 .  Alberta Jasper Building : 9 8  Street and Jasper Avenue . 

Meteorologi cal Data 

a) Wind Data : Edmonton }fumicipal Airport . 

b) Inversion Data : C . N .  Tower - 100A Avenue and 104 Street . 
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Alrr(M(YT T VE" 
POLLUTANT S 

d s nl:' s t o s 
rubbe r 

+ 
SUNLIGHT 

(ul t ravio le t ray s )  

PH<YfOCHEMICAL CCMPOUND S  

� pe roxya cy l n i t r a t e s ( PAN ) 
o z one 

oxidant s 

unburne d hydrocarb ons 
oxide s o f  n i t rogen 
o the r o r gan ic compounds 
par t i cu la te s ( inc l ud ing 

carbon monoxide 
wa te r vapour 

lead ) 


