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AIF. POLLUTION I EDMONTON

Purposes of this Peport:

Our objecis lhiave Leen first to set out briefly the problems arising from
air pollution, empliasizing those aspects likely to apply to Edmonton; second
to outline some of the principles which should underlie any air polliution
monitoring system, third to summarize the meteorological phenomena in Edmon-
ton which are likely to have an impact in air pollution problems; fourth to
analyse the present nmonitoring system in Edmonton in terms of measurements of
general pollution levels and of particular  local problems, fifth to summarise
“enforcement’ procedures of the Provincial Dept. of Health in respect of
alleviation and prevention of air pollution; sixth to draw conclusions about
the effectiveness of the present monitoring and enforcement nrocedures, and
finally to recommend some necessary and desirable changes. Although the orig-.
inal intent was to compile an exhaustive report, our early findings suggested
serious and urgent problems exist and demanded reporting without delay.

Procedures:

We have based this report on analysis of the Air Pollution Summaries for
Edmonton for the past three years, on air pollution monitoring data and
"approval’' information from the Alberta Dept. of Health about Imperial 0il
nefinery, Gulf 0il Pefinery, Texaco 0il Refinery, Chemcell and the Clover Bar -
Generating Station. We have also had much additional helpful information
supplied by the City of Idmonton about the Rossdale Power Generating Plant.

Cne of us has visited several of the Edmonton air pollution monitoring stationms.
All of us have hiad many of our questions courteously and patientfy dealt with
by Hr. S. L. Dobko, lLicad of the Air Pollution Control section of Environmental
health Services Division, Albeorta Dept. of Lealth,

The tatle of air quality standard recently issued by the Dept. of Health,
althougi: dated Sept. 1770, was madc available to us only Kov. 20, 197C; and
the standards themselves have not been evaluated in this report. In any event,
it is relevant only if enforcable and enforced; and no information is provided
concerning these aspects. In addition, instruments are not in operation which
can check tue given air quality standards for carbon monoxide, HZS and 802;
2lso no standard was proposed for hydrocarbons.

Acknowledgerents:

We are ovuliged to the Alberta Tept. of liealth for much information.
lielp in respect to drafting several of th2 sections in this report has been
provided by many cxperts. liowever the authors are responsible for the accur-
acy of any facts or interoretations provided, within the limits that in some
areas we have Leen dependent on information supplied bty the Provincial Dept.
of iicalti which we take to be accurat2 and complete.
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6.

7.

SUIT/ARY OF PECOMENDATIOHS

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

Metropolitan Air Pollution Control Units should te set up to assume
local monitoring and enforcement roles.

Industries in violation of the Public :lealth Act should be requirad
to comply.

A plan for asscssment and analysis of air pollution in Edmonton
should be drawn up and execeuted according to an urgent timetable.

Following assessment and analysis, a plan for air pollution control
should be drawn up and implemented, csvecially during adverse meteor-
ological conditionms.

Motor whicle emission standards should be established forthwith.

Consideration should be given to limiting growth of Edmonton in
favor of satellite towns with green belts. %

Consideration should be given to enabling citizens to sue directly
for damzges and/or injunctions.



I. AIR POLLUTIONM PPOBLER
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A. Types of ailr pollutants:

Air pollution sources fall into two géneral classifications: natural,
and man-made. The former includes windblowm dust, pollen, sea salt nuclei,
smoke from forest fires, airborne microorganisms, swamp gases, volcanic
eruptions, natural radioactivity, and natural hazes - 1in general thcse
arc uncontrollailz, Lut fortunately rapely of major significance in air
pollution.

an-made pollution includes at least 6 major types:
1. *dust-producing nrocessecs
2. *compustion a) *fuel Hurning

b) *motor vehicles and jects
c) *refusc burning

. 3. “*manufacturing procasses
a) metallurgical
%) *chemical
c) wastc recovery §
4, agricultural activities
a) *crop spraying and dusting
1) field burning 2nd cultivation
c) frost damage control
d) *harvesting and storage handling
opcrations (particles)

5. processes involviag solvents
a) *sprav painting
b) inks
c) *solvent cleaning

v. nuclear energy activitiacs

a) fuel fabrication

») nuclear fission

c) s-ed: fucél drocossiile

d) nuclear device testing

Of tuesc 5 majer types, Cdronton®s possible nolluters (sec *) liz mainly

in cithor the combustion category with motor vehicles and jets, fuel burning
processes such as the power plants and home hoating units, refuse burning with
incinerators amnd dunps; or 1a tii: manufacturing nroccsses cateégory which would
include the rofincrics, cement plants, chiemicals ctc.
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Air pollutioén is a by-product of a high standard of living. It affects
property, nlants, and animalcs including man.

*. Damagc to Property:

Air pollution causes thc accelerated deterioration of materials, structures
and machines of all kinds. This in turn increases maintenance and replacement
expenditures. In addition, air pollution is responsible for a general deprec-
zation in property values wihich affects neighborhoods and even entire commun-
ities. Specifically, "metals corrode, fabrics wcaken and fade, leather weakens
and becomes brittle, ruvber cracks and loses its elasticity (in Los Angeles,
measurement of cracl: depti: in rubber is used as a method for determining ozone
concentration in twe air), paint discolors, concrete and building stone discolor
and erode, glass is etched and papar becomes brittle’ (Pert. to U.S. Congress,
12563).

The primery effoct of airborne solid particulates is soiling; removal
of deposited grime is often costly and may shorten the lifc of materials.

C. Damage to Vegetation:

Damage tq fiald crops, trees and flowers from very low concentrations of
such contaminents as fluorides, ethylene, sulphur dioxide, and photochemical
swog (ozone, peroxyacyl nitrates) have been documented.

i
Pecent plant pathologv research has demonstrated that the kinds of plants
affected and the naturc 2nd extent of injury produced vary with the tvre of
air pollutant, other environmental conditions and the age and stage of nlant
growth. In some casesc plants have teen injured and entire forests killed 180
niles away from the source of the pollutant.

Czone, ¢ contaminant associated with motor vchiclz pollution, has been
found to causc a) post cmergence tipburn in white pine (37, Vz2), b) death of
ponderosa pines (California), c) lesions in grane lecaves (gcalifornia), d)
flecking of tobacco lecaves (Eastern U.S. and S. Ontaric). It also causes
damage to spinacu (.J.), alfalfa, 2, barley, orchard grass, petunia, radish,
red clover, oean,parsley, grape and possitl- chickory, endive, broccoli,
orchids, carnation {in many localities). In some scnsitive plant species
(pinto bean) damage may occur if the 8 liour average concentration of ozone
axceads 0.02 part/million.

Fluorides zre emittud from smelters (such as the one at Trail, B.C.),
brick and ceramic kilns, and any operation in which carth is fired at high
temperatures. Livestock foraging on vegetation (Alfalfa often) on which air-
vorne fluorides hind boan deposited; suffercd serious adverse ~.ffects. Corn
and peach are susceptiblce to hydrogen fluoride damege; as are also several
species of forest trees. Some gladiolus plants have heen injurcd by concen~
trations a2s lov as 1 part per 13 billiom parts 6f 2ir.
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| Sulphur Dioxide from production, transport, processing and combustion of
| fossil fuels injures especially cotton, barley, alfalfa, and pine trees. Sul-
paur dioxide fumes from the great cooper smelters of '‘ontana and Tennessee
ruined large areas of farming country, and fumes from the smelters at Trail,
5.C., severely damaged farms and forests.

Peroxyacyl Nitrate (PAN), a product of photochemical transformation of
automoiile emissions | causes silvering, glezing or Lronzing 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 urbtan
areas.

D. Damage to Animals, including Man:

Cffects of air pollution on man can range from aesthetic insult, to dis-
comfort, illness or death. Lave and Seskin (Science 169 (3947): 723) cstimate
“the total znnual cost that would be saved by a 50% reduction in air poll:tion
levels in major urban arcas, in terms of decreased morbidity and mortality, to
be $2,080 million." Aesthetic effects include loss of atmospheric clarity due
to smoke, photochemical fog 2tc. and objectionable odors. Lconomic losses
include soiling by smoxe or soot, damage to field crops, injury to livestcck
and deterioration of cxposed materials. A level of § parts/million ozone in
air will kill practically any laboratory animal in 4 hours. A saﬁety hazard
occurs with restricted visibility. Carbon monoxide can impair lung ventilation
and even at low exposures can raduce visual acuity and incrcase rcaction time -
these may reduce driving safety, especially at nighit. During periods of high
air pollution, accidents at airports and on highways have increased; and the
incrcases are attributable to both restricted visibility and impaired skills
and judgement. Personal discomfort is a common comnlaint with eye, car, nose
and throat irritationms.

ticalth hazards to 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 body tissues, e.g. carbon monoxide, and lecad, bcth of which are
cumulative poisons. Usually surfaces and internal tissues require zxposure 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 low levels. Some particulates (e.g. lead, asbestos and silicates)
are toxic. To tae average home owner, pollution damage brings a need for more
frequent painting of the exterior and interior walls and more frequent clecaning
of clothing, rugs, draperies, etc.

There is streng evidence that air pollution is associated with a number of
respiratory ailments. Thesce iuclude: 1) nonsnecific infectiocus unper respir-
atory disease such as the common cold, 2) chronic bronchitis, 3) chronic con-
strictive ventilatory disease, 4) pulmonary emphysema, 5) bronchial asthma,
6) lung cancer.
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Statistical evidence from cities with high incidence of air pollut on
indicates that a 50% reduction in air pollution would reduce mortality irom
lung cancer by 25% from cardiovascular diseases by 20%. Mortality from
bronchitis would be reduced by about 50% if city air pollution were lowered
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 effects on human health.

iI. PRINCIPLES GF AIR POLLUTION MONITORING.

A. General:

An urban centre with a population in excess of 50,000 which 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 program necessary
to ensure satisfactory air quality dcpends 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 receptors.

Dependent upon the resources available, the degree of pollution may be
measured in two ways. TFirst, the emission sources can be sampled directly
and in conjunction with mecteorological data predictions made concerning the
concentrations of constitutents at specific times and locations. Seccoad,
monitoring sites may be established at strategic locations to obtain a rep-
resentative evaluation of the ambient air quality. 1Ideally a networl: of
continuous emission and ambient monitoring stations capable of testing a
wide range of substances should be zstablished following the completion of a
source inventory and a detailed meteorological study.

One important function of a continuing monitoring system is to detect the
unusual event; the sudden change in concentration of a pollutant in the air.
Using deteetors and with a knowledge of source locations, an ideal control
agency will be able to curtail emissions in the presence of transitory
weathcr conditions which 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 will be accepted
as competent avidence upon which to basc a prosecution of the offender.

The following factors must be considered in establislhing. 2 carrasity
ambient monitoring system:



L. Source Inventorics:

A complete knowledge of all sources of emissions within its area of
jurisdiction shiould be the aim of any community control agency. Not only
should the distribution be known byt the processes, inputs and outputs at
cach source should be documented. Such a source inventory must be contin-
ually reviewed and updated to take account of any changes or modifications
to plant which may affcct tha type and quantity of materials released to
the atmospiiere. In the ideal situation a control agency will nave legal
powers to dictate the location of any sourc: and the quality of its emissionms,
so as to maximise the use of the atmosphere as a dispersant medium whilst at
the same time maintaining a satisfactory air quality for the residents of the
community .

C. Instrument Location:

A primary criterion in siting instruments is that a represcntative
sample of the ambient air be obtained. It may not be possible to utilice
only a single intake point because concentration of substances in the air
varies with height above ground and air movements in the vicinity. Sample
intakes should not be located in the lee of tall buildings, nor in close
proximity to one specific source.

One factor vhich may receive undue priority is the need for‘all instru-
ments to be accessible for maintenance and calibration. Whilst it is true
that thc more complex, automatic equipment does require regular scrvicing
this should not be allowed to dictate the location to the exclusion of other
considerations.

In thosc instances where the source being checked is mobile an equally
mobile testing device may be necessary if an adequate assessment of the con-
centrations is to ve obtained. In most cities som: s3ixty percent of emissions
come from mobtile sources.

Lack of recady accaessibility should not deter proper location of sampling
instruments, particularly with modern data communication systems.

D. Instrument Type:

It is imperative that continucus sampling devices be employed as these
will provide information about temporary high levels of pollutants. In all
such devices, there is a greater or lesser time lag between sampling and
recording of data. The length of the time lag depends upon the type of meas-
uring process emnloyed. In those iustruments where direct sensing exists, the
time which ¢lapses between the intake of ambient air and the response by the
dcetector is quite short. A muchi longer time lag occurs in devices dependent
upon some chemical reaction to assess the level of a compound, and in some
cases the cquipment may better be described as dosimetric and is thus capable
of giving ounly averagid resulis. An ideal monitoring instrument will relay
the occurrence of peaks abov: a predetermined level to the control centre,




thereby allowing action to be taken to curb thc emissions producing the
response.

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 use of these indicators rarely allows quantification of concentrations
nor does it provide instantaneous evidence of pollution, as there is ugually
a delay in the occurrence of pollution and the appearance of visible effects.

F. Field Monitoring:

An important element of the functioning of an air pollution control
agency is thc handling of citizen's complaints. Ifany of these reports refer
to a specific suspected source and it is important that these be chacked,
thus requiring that field staff be equipped with somz form of portable test-~
ing cquipment. Further, incidents provoking complaints are often transitory,
so some form of rapid inspection is needed, such as radio-equipped patrol cars.

In the mocdel case, a mobile laboratory capable cf detecting and measur-
ing pollutants should be employed; which should 21so hav: provision for assess-
ment of the important meteorological parameters. Hcwever, it is more usual to
find that field inspectors rely heavily upon their own scnsory receptors in
asscscing and substantiating complaints. Both sight and smell are employcd
and can prcduce a reasonably high level of accuracy provided the inspectors
are highly trained. In both 3ritain and the United States such findings have
been accepted in the courts as ccmpetent evidence of air pollution.

G. Conclusicn:

As financial constraints will dictate a less than optimum monitoring
system, it is important to accept thc necessity for a thorcugh knowledge of
local metcorological phenomena before designing a srrpling prcgram. Such
information will providc an understanding of air flow patterns which in large
measure control the rate of intensification or attenuation of air pollutionm.
If statistically justificd infercnces are to be drawn from the data collected
in the monitoring program, these meteorrlogical data must be utilised in
interpreting air quality measurements. With the rapid increasc in use of
automobiles; steps should be taken to 2nsure that thesec mobile sources are
adequately monitored, particularly in locations where these are concentrated
at certain times, ¢.g. major traffic arteries and interscctions.

A community which has not tak.: stups to asscess the true magnitude of its
air pollution problem may undertake a survey which cmpleoys a number of ap- =
proacues in addition tc that of instrumental monitoring. A model survey should
include the foeollowing:--

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

2. Meteorological paramcters - wind .spead, wind direction, stability
and tir: affects of local terrain cn thesc parameters.
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3. Air quality over time and space.

4, fidverse cffects on receptors associated with certain conditions of
air quality.

5. Photographic study of the area and its sources.
G. Study of the complaints system - analysis of cormplaint data.

7. Opinicn survey in the community to assess awarencss of the air
pollution problem.

8. Consideration of public rclations and information scrvices avail-
able with respect to air pollution.

III. METEOROLOGICAL ASPECTS OF EDMONTON'S AIR POLLUTION

Edmonton is in a sub-arctic climatc, with a long winter. The city is
situated on a plain, with a small part of its area in the valley of the
llorth Saskatchewan river. There is stable air (temperature inversion) cver
the city ncarly every night, and in winter on over half the days as well.
In stable air, 1little mixing of upper and lower layers takes place, and
pocllutants remain ncar the level at which they have been released. The city
oft:n creates a ‘heat island', in which the air is unstable in the low levels.
Unfortunately this heat island has vertical as well as horizontalt limitations,
sc that tuc amount of air into which pollutants become uniformly mixed is still
limited. Statistically, the heat island is shallowest with southerly and south-
casterly winds, so that pollutant sources in those sectors would have the
worst effect on the center of the city when such winds occur. Our very cold
winters result in formation of an “ice -fog'' arising from large volumes of
wvater vapour cmitted from all combustion processes. This “ice feg” tends to
increasce and extend temperature inversions.

Edmonton has light winds on the average, with only infrequent sp2lls of
strong winds, so therc is no great amount of air 'flushing' as in some parts
of ilberta.

The type of weather likely to increasc air pollution problems in
Edmonton should be studied on both the time and space scales. Bad air
pollution weather situations of short duration should be given particular
consideration.

In general, Edmonten has in full measure the meteorological conditions
liable to concentrate 2ir pellutants; and has conditions promoting the
formation of photochcmical smog, except during very cold weather.



IV. AN ASSESSMENT OF AIR POLLUTION AND !ONITORING
IN EDI'ONTON

A. Introduction:

General area problems in Edmonton almost certainly will arise in respect
of pollution from automobiles and from spacc heating with natural gas. This
implies the need to monitor for carbon monoxide; nitrogen oxides, hydrocarbons
and various specific organic materials such as PAN and ozone which 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 engines, space heating, and any coal-combustion
- indecd, from any combustion process in which temperatures are achieved which
allow the oxidation of nitrogen in the air.

There are also large numbers of privatc incinerators operated by stores,
apartments, schools etc. which produce variable amounts 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 cther sulfur-containing compounds in addi-
tion to other products arising from Refinery Row in Southzast Edmonton (sece map
p.30), (L) the organic materials and other products from Chemcell's plant
at Clover Bar; (c) the nitrogen oxides from the Clover Zar power generating
plant and the Rossdale power generating plant; (d) dust from the Inland Cement
plant in Northwest Edmonton (1556 St. and 125 Ave.), and (2) protlems arising
from high-volume incinerators such as those of the City and the University and
nospitals.

In view of the possibility of a large pollution problem from the internal
combustion engine there is likely to be a need for mobile monitors which can
go to areas of potential high pclluticn. A careful correlation of air pollu-~
tion data with meteorological data, not only the general temperaturc inversion
data but also air mixing data in local and general terms would seem nccessary.

E. 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 mecasurcments have been made from
time to time. Thecre are plans in the air pollution division to obtain a con-
tinuous carbon monoxide monitor, and we have been informed that this 711l be
placed on the third floor of the Administration Building (sec below).

No consistent or continuous monitoring has been carried out for lead
except by analysis cf deposits cn filter paper from intermittent runs of the
high volume samplers. One such sampler is placed on the roof of the Alberta-
Jasper Building at 98th St. and Jasper Avenue. Othcr high volume samples may
also contribute to these data, but we are uncertain of this., Thaese data were
not available to us.
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No monitoring is carried out for PAN 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
Luilding. The air intakes for these two machines are on the south face of the
building. Nitrogen oxides are monjtored 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-
nobiles (hydrocarbons, total oxidants, nitrogen oxides) and from other com-
bustion proccsses (nitrogen oxides).

First, the locaticns of thec collection stations in the Administration
Building on the third floor (hydrocarbons and total oxidants) and on the eighth
floor (nitrogcen oxides) have not been chosen in relaticn to the criteria men-
tioned in section II. No information is available relating the values for these
indices at the third and eighth flocrs respectively of the Administration
Building to anywhere clse in the City, nor are therc any data which would sup=
port the hypothesis that these indices are representative of any &reca.

Automobile pollution originates at street level, and its distribution is
affected by temperature inversion, local air currents; traffic density and other
factors. Therc is a marked gradient of automobile pollutants vertically in
addition to marked alterations in distributicn dependent upon local factors con-
trolling distribution in the horizontal plane (including such things as build=
ings, tunnels, air currents, 955.),

The measurements obtained on the third and cighth floors cf the Administra-
tion Building arec of some intrinsic interest, but provide no insight into the
levels of automobile pollution either in the general area of the City of Edmon-
ton or in any possible danger spots, where traffic density is high and exposurec
is grectest.

Additicnal problems exist with respect to the interpretation of data about
nitrogen oxides obtained on the eighth floor of the Administration Building.
Presumably these data are intended to provide area sampling for the City of
Edmonton, since they represent the cnly sampling carried out. However, they are
influenced by nitrecgen oxides emitted by the Ressdale Power Station (see map).
Corrclation of high hourly nitrogen dioxide readings with winds blowing from
the southcast and in calm conditions suggests that there was considerable
influence of emissions frem the Pessdale plant on the values recorded. The
placement cf the air intake for these readings cn the north side of the build-
ing may diminish the cffect of local hign N02 cmissions from the power plant
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con the values obtainoed. It seems likely that the MO, readings are neither
representative of the arca of the City of Edmonten, nor measurces of the local
cemissions from the pcwer plant. £As with the other measures made at the Admin-
istration Building, thecre is no way of connecting the values obtained there
with values anywhere clse in the City, since no arca measurements have been
made, and nc vertical or horizontal comparisons of nitrogen oxides distribution
attempted.

Finally, thc measurements of cxides of nitrogen which were made in 1968-69
cannot bc compared to those of preceding years (1951-68) in which measurements
‘were carried out over only 2 porticn of the year (four months). Similarly,
with respcct to total hydrocarbons, the data for the year 1968-3%9 arc incomplete;
data fcr threec months being missing. In the preceding year only five months
of data were available.

Despite this lack of information,; it is weorth pointing cut that the levels
for hydrocarbens and for total oxidants on the whole increased in 1963-69 com-
pared to 1967-683. Furthermorc, there werc two peak hourly readings greater
than 15 parts per hundred million cf oxidants, which is considered to be the
maximum allewavle concentraticn laid down in the recently-issued Albarta Air
Quality Standards, which in this respect correspord to standards in, e.g.,
California.

As oxidants and aydrocarbons werc probably present in much higher concen-
trations near street level than at the third flocr of the Administra&ion Build-
ing, and as aigher concentrations certainly existed in congested areas with
poor air circulation, it scems impossible to justify the conclusion given in
the 1968-69 report, ‘'that there is nct a general pollution problem in the City
of Edmonton.” The ccrrect conclusion is that we de ncet know the extent of
this problem, but high lcvels of oxidants and increasing levels of hydrocarbons
suggest it may be serious.

2. Dust Fall:

Five of thc eight stations measuring dust fall and its ncrcent calcium
content arc pesitioned around Inland Cement in northwcest Edmonten, and sheculd
be considered to be measurcments in respect tco a local problem - the pollution
produced by the Inland Cement plant. The other three are located at City Hall,
at Hardisty(54 St. and 1914 Ave.) and cn the Engincering Building at the Univ-
ersity campus (sec mar).

Data from these threce stations show littlc ceorrcelation between the monthly
or yearly averages. /Jpparently no investigations have ever heen undertaken to
cxamine the reasons (2.g. diffezrent sources and +7ind conditions) for this
apparent lackk cf correlation. Thus it is uncertain whether these threce sta-
tions provide any index of dust fall problems in the genceral area of the City
of Edmonton. ‘o of tlics. stationcs are claswifiad Tasidential, and in 1772,
respactively DL and J.ol of thue montalvr totals excaedod ti:e standarst of 15 tens
per squar.. »ile »ner 37 davs.
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3. liydrogen Sulfide:

liydrogen sulfide is measured at the City Hall, at Hardisty, at 135 St. and
132 Ave. and at the junction of 101 Ave. and the Interprevincial Pipeline (sce
map). This last station is not an areca sampling station but is intended to be
rclated to particular problems from hydrogen sulfide nollution from the pipecline
and refineries, and indeed it does show higher hydrogen sulfide values than any
of the other three stations. Tha levels of hydrogen sulfide at the other 3
stations were very low cxcent in lfarch of 1965 when all thrce stations recorded
unexplained relatively high values.

ilowever, aydrogen sulfide is measured by exnosing zinc acetate candles
for onc month. By this tecimique, very high temporary concentrations of hydro-
gen sulfide will be missed by Leing averaged out in the monthly mcan. Thus
annoying or even dangerous levels could be present for brief periods, but not
appear in the recorded data. Indeed the recently issued Alberta standards are
in terms of short term (1 hr and 24 hr maximum average) concentrations which
cannot bc measured by tuis metiiod.
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
technique 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 SOZ. The new Alberta standards are in the same terms as for HZS.

In 1768-65 there was a marked increase in the S9, levels recorded by this
technique at Station Ho. 3 (2 miles west of Refinery ﬁcw) and at Station MNo. &4
(near the Interprovincial Pipeline). There was also a marked increase in SO
levels at Station No. 2 in northwest Edmonton. The annual report of the Air
Pollution Survey in Edmonton suggests that this is owing to high prevalence

of ecast winds during 1968-69. No data supporting this exnlanation werc prov-
ided.

5. Solling Index (Coefficient of iaze):

There are six stations mcasuring this particular index of pollution: onme
at the CW Tower on the 7th floor, one in the Administraticn Building on the 3rd
floor, one at the CGN Tclecommunications Rapair Denot (147 St. and 116 Ave.) one
near ground level at Sherwood School (96 Ave. and 153 St.), one necar ground
level at Sherwood School (G Ave. and 153 St.), onc¢ in dorth Edmonton at the
Cl station (125 Ave. and 66 St.) and onc in the Ritchie district at 73 Ave.
and 95 St. hus these measurcements nrovide the most extensive area survey
carriad out, but from the above site descriptions, it is obvious that no
thought has been given to the problem of vertical distribution. Data are
obtained continuously and reported on a basis of a mean 2-hcur value. On a
monthly average basis, there may be some correlation between the values
obtainced at various stations. ligh mean values occurred at all stations in
citner December or January, and low mean values occurred at all stations
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except one in the period July through September. liowever, this does not estab-
lish whether the day tq day values obtained at these stations do or do not
correlate. It would be valuable te analyse the ddta on hand to determine cor-
relation on a 2-hourly tasis or other appropriate interval. Comparison of such
correlations with meteorological data might indicate the value of the soiling
index or coefficient of hazc infortation as a generdl measure of pollution in

‘E©dmonton.

liowever, tac cocfficient of haze provides little or no information about
pollution from internal combustion engines. Therefore, cven if analysis proves
that the network of mcasuring stations for this index does provide a valid area
assessment, the significance of this in respect to the major pollution problem
of Edmonton is limited.

6. Suspended Particulate Matter:

Samplers for suspended particulatec matter are operated in cooperatiocn with
the federal government. Data from only one station (the Alberta - Jasper
Building) are available. Between 1964 and 19562, particulate matter collected
exceeded the recently introduced standards for Alberta in 452 of the monthly
means and for 73% of the monthly peaks. No consistent trends over time were
apparent, but prevailing levels constitute a problem.

7. Conclusions in Respect to General Area Surveys:

We must conclude that the data available provide little insight into
either the general arca pollution from thc internal combustion engine or local
protlems which may arise in areas of high traffic congestion and low air turn-
over. Studies of the vertical c¢r horizontal distribution of the relevant
pollutants (nitrogen oxides, hydrocarions and total oxidants) have not been
made. Some important pollutants (carben monoxide, PAN and lead) arec not
sampled on a regular basis.

The location of the measuring site for nitrcgen oxides should be re-examined.
Tae present location may provide neither an area determinaticn since the read-
ings may be affected by emissicns from the City powver plant, nor a local determ—
ination of the ecffects of the City power plant since the intake valve is located
at a place wiich partly scrcens it from the power plant cmissions.

The rcascn why other indices such as dust fall arce not correlated from
station to station should bc examined. The most complete’ survey seems to be
done in respect to soiling index. Studies should be carried out to determine
the corrclation betwcen the sciling index at various times for the various
stations, and the effect on this of meteorolegical conditions.



SPECIFIC LOCLL PROBLENS

1. Arceas of high Traffic Density and Possible Pcor fir Exchange:

Ve think that thers sre no mobile units for determining pollution from
internal combustion engines in arcas of possible high local danger. We believa
that such determinations are urgently needed. In addition,; it wrculd be desir-
able to determine the effects of air pollution, including blcood levels of car-
bon monoxide and carboxymethemoglobin, in individuels such as traffic police-
men exposed for long pcriods to such high concentrations. Among possible
danger points whicii should be investigated are 97 St. & 118 /Ave., 109 St.
tunnel, Jasper /fve., Groat Poad, 109 St. and 57 Ave., 99 St. & Vhyte Ave.,
$9 St. & argyle Road.

The contribution of traffic to NOX levels may be estimated from a report
preparcd by Westcra Rescarch & Develonment Ltd. and Stanley Associates Eng-
ineering Ltd. in April 135067.

They state, "Amongst the few samples gathered to get some indication of
the contribution from motor vehicles, the highest concentration was 0.95 ppm.
Tiis sample was cbtaincd on 22th St. necar Jasper Ave. during thz merning traffic
rush. The average of cight gral samples taken in hicavy traffic was 0.65 ppm -
from these samples it is estimated that this type of concentraticn would occur
on most cold winter days when surface wind velocities are low'.

If these findings are correct, downtown ground lavel concentrations of NO
are considerably higher than those recorded at the 8th floer of the Administra-
tion Building, and exceed tinc acceptable Standard for ambient air quality.

2. Refinery Row (sce lap)
Special problems arising from the Texacc, Gulf and Imperial 0il refineries
on Higiwray 164 East include cmissions cof hydrogen sulfide, SGZ and hydrocarbons.

Therc are at least twe ways in which these problems could be monitored
and controlled: cither by (1) appropriately positioning monitors for SO,
hydrogen sulfide and hydrocarbons around the arca and within it and correlating
data obtained from these with meteorclogical data about inversion and wind con-
ditions, or (2) monitoring cfflucnts from the various plants and laying down
limits on effluent emissions. Ther: may be other effluent problems from this
area, as there arc no emission date and ambient monitoring is fragmentary.

(a) HMonitoring of levels of ii,S and SO, in the Local frea

There are two stations at which hydrogen sulfide and total sulfation is
mecasured, which might Le considered local monitors. These are Station #3
located in liardisty at 54 St. and 101/. Ave. approximrately two miles east of
the refineries; and Station #4 located at 101 Ave. at the Interprovincial
Pipcline, approximately one block south from the Gulf refinery.

In addition to data obtained at these stations, there have been two
spaecial studics made: (1) from November 14, 1968 te A»nril 32, 1969, at the
Calgary Power office just cast of the Texaco refinery, and (2) from December
22, 1969 to January 12, 1970, just across i{ighway 10 from the previously men-
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ticned special survey carried out at the Shell Pipe premises betwecn the
Imperial 0il refinery and the Transmountain Pipelinc site. /ttempts have been
made to corrclate these datn wit]; wind dircction; but to guotc the summary of
the special survey carried out &t the Calgary Pouer office, "However the wind
direction was recorded at the Edmonton Industrial firport, and applicability
to thc sample location, is questionable."

The data collected from Stations #3 and #4 for both the total sulfation
and hydrogen sulfide are expressed in SO3 milligram equivalents per day per
100 cm®.

Unfortunately, most information about toxic cffects of S0, and i,S arec _
given in terms of parts per million concentration, and the metﬁods of "measure-
ment in Edmonten do not provide this information, and will miss temporarily
high concentrations. Sulfur dioxide concentration per se is not presently
measured in Edmonton; and no standard exists for total sulfation, which is
measurcd. To give some idea of the significance ¢f determinations of this
sort, it is necessary to keen_in mind that the State of Montana permits 0.25
mg SO3 equivalents per 100 cm? per day as a maximum annual average, and 0.5
mg SO03 cquivalents per 100 cm® per day as a maximum monthly average. Ontario
sets 8.4 mg 5J3 2quivalents as the montaly maximum.

At Staticn #4, located at the junction of 1T1 fve. and the Interprovi%cial
Pipeline, during 19G9, tiiz monthly averages cexceeded 0.5 mg SO, per 100 cm® per
day 10 months out of the year. In additicn, this station recorded in 1769 the
highest yearly average and in 7 of the 12 months, thoe highest monthly average
gver reported in flberta.

Two miles west, at Statien #3 in Hardisty, the monthly average cxcecded
3.5 in June, At this station, too, the 1269 ycarly avorage and thc monthly
averagegsin 8 of the 12 months, were the higinest cver reportaed.

It is a reasonable presumpticn that the levels of $6, caquivalont were
greater at distances closer to the source of cmission than at the station in
llardisty. Uec know of no monitoring in areas such as the area north of the
river and west of Fourth Strect within the city limits or ia nearby areas to
thc east, sucu as Sacrwood Park, ctc.

Station #4 raocorded the highost monthly averages of H,S in 5 of the 12
months, and Station #3 in one month. -

lfention should bLe made of the two special air nollution surveys noted
carlier. The first was made at the Calgary Power office located just east of
the Texaco refinery and just south of liighway 16. This survey was carried out
from liovember 14, 1968 to April 30, 1965. Two pollutants were monitored, using
a portatle monitor: 1I.,S was monitored on a 3-hour spot cycle with a tape
sampler, and total oxidizable sulfur compounds vere monitored using a Titrilog
lfodel 261C3L-2. This gives results in 502 equivalents, and is primarily a:
measure of sulfur dioxide. It can make measurements of quite short duration.
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A summary of this report notes that the total oxidizable sulfur compound
measurements gave readings greater than $.20 pom 417, of the time. Turthermore,
tnroughout November to liarch a significant number of instances occurred when
the average total oxidizable sulfur compound readims were greater than 0.20
ppm for periods longer than 13 minutes. The summary also states, "The results
of this survey indicate than an air pollution nroblem in the form of odors
(,3) or relatively high total oxidizable sulfur 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 quality
degeneration if emissions are not controlled.' This should be read in the light
of rurrent refinery expansion, underway at Gulf and Toxaco.

The other survey made from December 22, 1269 to January 12, 1970, is of
little significance. The measuring devices in this case were thz total sul-
fation and hydrogen sulfide exposure cylinders, the deficiencies of which were
described above. The report concludes, ‘‘that possibly location of the trailer
and prevailing meteorological conditions throughout the survey restricted H,S
and SO, detection to below the general area levels.' Possibly the method aiso
is defIcient.

It is sometimes suggcsted by the Air Pollution Control Section of the
Department of iicalth, that measurement of hydrocarbons at the fAdministration
building site provides an index of air pollution from the refineries. On other
occasions it is suggested that this same measurement moniteors pollution from
the Chemcell Clover Bar Plant. Obviously it cannot be an index of ecither of
these and of arca pollution from automobiles simultaneously.

We are aware of no data that suggests that the present sampling provides
an adequate index of the extent and nature of the nroblem either in Eastern
Edmonton or for individuals working in the area of the three refineries.

(L) Control of Emissions from the Three RPefineries.

From the information available to us, it appears that a final air pollution
approval for emissions of sulfur dioxide¢ and other pollutants has been granted
only for the Texaco Canada Limited refinery. Their final air pollution approval
(number 7G3-EDI=-P-053) states that the total sulfur dioxidc emission rate from
all units shall not cxceed 7.7 short tons of SO, per day during all copcrating
days, except for a two-wecek pericd during cither December, January or February,
at which time the maximum $9, emissicn rate shall net excecd 2.1 short tons
of SO, per day. The rcason %or this oxception is net made clear, and as no
data have been provided by Dept. of Ilicalth regarding emission from this plant,
no suggestions nor uxcuses can be made for this dispensation clausec.

In addition, the terms cof the approval in otiiar respects arc vague in the
extreme, for cxample, item #4 states ‘that odor and hydrocarbon emissions from
the A.P.I. separator must be minimized as much as practical; and 5 states
that "a vent scrubbing system which virtually removes all mercoptans from the
ti7o spent phienolic caustic tanks and the deep well disposal charpe tenk must
be installed as soon as possible, but in any event not later than the next
plant turn-around" (our cmphasis).
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Item #6 of the approval states that a network of six hydrogen sulfide and
total sulfation cylinder stations will be set up and maintained, and the results
of these stations will be forwarded to the Provincial Board of iiealth before the
end of tine month following a one-month exposure period. ‘e have not been given
any data from these stations, if they ecxist.

A final air pollution approval (#653-EDM-P-072) exists for the product
storage tanks and pipeline at the Edmonton refinery of the Imperial 0il Company
but this provides no standards for emissions from the refinery.

Thus it appears that there is no approval for emissions of H,S, SO, and
other materials from either Imperial 0il or the Gulf refineries. 2No reasons
for the lack of these approvals iiave been provided to us, but on the basis of
our experience (see below in respect to Chemcell) this suggests that the com-
panies concerned have not met standards acceptable to the Provincial Board of
Liealth. 1In any case, in the absence of approval from the Provincial Board of
llealth, and in tile absence of any evidence that there is any continuous or inter-
mittent monitoring of emissions from these three refineries, it is manifestly
impossible to control pollution from them by the device of emission approval.
Yet expansion is undertviay of the Gulf and Texaco refineries.

3. The Chemcell Clover Bar Plant:

(a) Area Monitoring: The only data supplied to us by the Department of
liealth as relevant to air pollution from Chemcell were levels of hydrocarbons
and total aliphatic aldehydes from measurements at the Administratian Building
and analyses from the high volume samplers. The lack of relevance of such
measurements as indices of local sources of pollution problems has been dis-
cussed earlier.

(b) Source lonitoring: This plant is located north of Refinery Pow on
the Saskatchewan River near the Beverly bridge. o Provincial Board of Lealth
approval has been issued to Chemcell defining air effluent limits. In this
regard, it is essential to quote a paragrapin of a letter from Dr. P. B. PRose:
M.D., Deputy ifinister of licalth, dated October 23, 1970. The letter states,
"With respect to approval levels as to air effluents by Chemcell, an approval
has not been issued at this time. We have a number of submissions from the
subject firm, have met with them on a number of occasions to discuss their
operation and have toured their operations. liowever, until such time as we are
satisfied wvith their operations and the resulting atmospheric emissions (our

emphasis), a final air pollution approval will not be issued. We are well
awarc of the work the firm has carried out to eliminate the emission of mater-
ials to the atmosphere and feel that substantial improvements have becen made
over the years.'" Tiis despite an apparent complete absence of any data.

In a letter dated 2nd November 137C, addressed to Dr. PRose, some clarif-
ication was requested as follows: '"ith regard to the air quality samples that
are relevant to Chemcell, I take your letter to mean that up to now Chemcell
has not achicved a satisfactory standard with respect to cffluents: vyet the
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data you submitted contain no information about the cffluent concentrations
from Chemcell stacks, and contain only data quoted as being from the ‘vicinity
of Chemcell’. Does this mean that no stack sampling has been done, and that
tue Provincial Board of Health is unaware of the nature of the effluents from
the stacks of Clover Bar plant?'

This letter was turned over to !Mr. S. L. Dobko of the Air Pollution Con-
trol Section for reply. 1lic stated in a letter dated MNovember 16. 1970, "Wc are
unavare how you were able to read the letter of October 23, 1970, to mean that
"up to now Chemcell has not acuieveda satisfactory standard with respect to
cffluents'. It is true that samples were tzakeén in the ‘vicinity of Chemcell'
whicn are used to ascertain the resultant ambient conditions of emission from
the plant stacks. No stack sampling has beén carried cut, but the Provincial
Board of liealtihh and the Air Pollution Control Section of the Division of
Environmental Ecalth is well aware of the nature of the effluents". This
again despite the complete absence of supporting data.

Thus the reader will have to draw his own conclusions about the signific-
ance of the absence of a final air pollution approval in respect to Chemcell
emissions. It appears to us that either the emission control procedures insti-
tuted at Chemcell age so far unsatisfactory, or that the Provincial Board of
liealth has no or inadequate data reclevant tc them. Clearly there is no basis
for assuming that measurcments made at the Administration Building or at the
high volum: sampler, bear any relation to Chemcell emissions since they include
contributions made by automobile pollution, the cil refinerics, and many other
sources.

4. Edmonton Power Rossdalc Generating Station:

(a) Arca 'oniteoring: Colorless nitrogen oxide (NO) is formed whenever
a sufficiently high temperature is rcached during a combustion process in air.
Brown, nitrogen dioxide (%J,) will be formed if there is sufficient oxygen, arid
vhen the temperature is not“too high. In any case it will be formed after the
NO is emitted into the atmosphere. It is werth pointing out that NG, is much
more toxic than NO. From time to time, much hias been made of the fact that the
levels of 10 are low at the point of emission from the nowver plant stacks into
the atmospliere. Various far-fetched attempts liave becen made to attribute the
brown color cmitted from tie Rossdale plant to some source other than NO,. 1In
fact, as pointed out in an excellent report submitted January 6, 1965, by Mr.
E. Yupchanko, it is probable that the Lrown smoke occurs when tha gas turbines
at the Rossdale plant are operating. They would appear likely to be the
largest source of NO,, since they operate under oxidizing conditions which
would favor its formation. They, however, arc operated chiefly in times of
heavy load, thus resulting in intermittent emission of browm smoke containing
NO,. The NO emitted Ly thc other stacks will ultimately be oxidized to NO2
bug the color will not be observed owing to dilution in the atmosphere.

A study in 1967 by Western Research and Development Ltd. and Stanley Assoc-
iates Enginecring Ltd., recommended that the problems of emission from the
Rossdale plant could be solved by raising the stack heights of the three high-
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pressure boilers by 100 feet. The anticipated result of this, of course, would
be to disperse the nitrogen oxides more widely over the City of Edmonton. The
data collected on thce eighth floor of the Administration Building could be in-
terpreted as consistent with this suggestion.

The stack heights were increased in the summer of 1965, If we compare the
data for December 1968 through ifay 1567 to the corresponding data for the pre=-
ceding year, wc find that monthly and hourly averages have increased in cvery
case except one in vhich the averages were the same, while the pcal: values have
decreased in every case cxcept one which was increased slightly. However,
peak values were up again in Octcbuer and November 1969.

If thc peak values obtained at the Administration Building resulted from
wind conditions which blew the fumes toward the Administration Building, then
lower pcak levels should ve found after the stacks were raised. However, for
reasons discussed carlier, these measurements cannot bc taken as specifically
indicating 110 emission from the Rossdale plant, from automobiles; or from any
other single gource, or NOx levels at any other singlc point.

(b) Source Monitoring: The Rossdale power plant has six low-prassure
boilers, thPec high-pressure boilers, and the two gas turbines mentioned above.
When operating at near capacity, the two gas turbines provide not only the
largest source of NO,, but also the largest source of mixed nitrogen oxides
(NOx) per hour, part%cularly (as of 1955) turbine #6. At that time turbine
#6 produced 233 pounds of NO per hour; turbine #7 produced 148. The two
high-pressure boilers then if operation (#C and #9) produced respectively
13) and 145 pounds per hour. The concentration of NO_ in ppm in the emissions
from tiic gas turbines is less, averaging 150-180 ppm %ompared to 200-350 ppm
for the higu-pressurc boilers. '

Insofar as we can determin¢, no public Provincial Board of Health approval
level has been laid down for the Possdale Station. However, approvals have been
given for the new Clover Bar Generating Station. These are in terms of average
and maximum NO_e¢mission in ppm. Tue values for one of the new units operating
at 100% load afe set at a meximum of 470 ppm and an average of 397 ppm. The
data we have for the emissions from the Rossdale plant suggest that the emis-
sion from cach unit is 350 ppm or less.

(c) Relevance to General NO, Levels: Standards for safcety in Alberta as
well as in other arcas such as California are based on NO_ concentrations at
ground level. No measurcments arc made of this sort in the City of Edmonton.
It does scem likely that dangerous concentrations of NOx at ground level do
occur because 5-minute pcak readings above 0.30 ppm (the maximum 1 hr average
in the Alberta standards) are frequently cncountered in the data collected on
the 8th floor of the Administration Building.

Automobile traffic during rush hours contributes a substantial portion of
NO_. The Western Research and Development Ltd. and Stanley Associates Engin-
eering Ltd. report states (pagc 33) that ‘observations made at the power plant
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property with a continuous recording instrument indicated that concentration
levels correlated with traffic pattern. High concentrations were observed
between 8:00 and 10:C0 a.m., 4:5U and 6:00 p.m., and generally on Thursday
and Friday nights,” (nights of evening shopping in Edmonton).

5. Inland Cement Plant, located at 156th St. and 125 Ave. in MNorthwest
Edmonton:

(a) Area Monitoring: The contribution of dust fall from the cement manu-
facturing procuss carried out by Inland Cement can b: approximated by locliing
at the total dust fall and percent of calcium in stations in the City of Edmon-
ton, located distant frem the source. Thase include Stations #1, #3, and #10,
located respectively at City Lall, in hardisty at 54th St. and 1GlA Avenue,
and at the Engineering building on the University of Alberta campus. There is
an excellent corrclation among these 3 stations of the percent calcium in the
dust fall on a yecarly average basis and this has been increasing since 1264.

In 196J more than 207 of the total dust fall was calcium and presumably related
to cement manufacture.

(o) Source lonitoring: Five stations are located peripherally around the
Inland Cement plant. These are #2 (135 St. and 132 Ave.), #5 (160 St. and 118
Ave.), #7 (145 St. and 127 Ave.), #8 (149 St. and 115 Ave.), and #9 (156 St.
and 12Y Ave.). These scem to provide adequate source monitoring. The levels
of dust fall at station 2 (residential classification) exceeded the Standard
(15 tons/sq.mile/3C days) 600 of 1962. At stations 5 and 7, althouch dust
fall was high, it was gcnerally within the standard for th: industrial class-
ification (45 tons/sq.wile/35 days). During 58% and 40% of 1969y respecctively,
dust fall at stations 8 and 3, however, exceeded even the industrial Standard,
often by huge amounts (up to 239 tons/sq,mile/3(0 days). These trends have
been consistent since measuremcnts wvere started. The reasons for the differ-
cnces among stations should be investig:ated.

Cne surprising and puzzling observation is that the stations with the
uighest dust fall (i.c. Stations #8& and #2) had a calcium content in the dust
fall no greater than tiwose of Stations #1, #3 and #10 which are distant from
the Inland Cement plant and may be considered area monitcrs. The rcasons

for this should be investigated.

U. Otuer Local Problems which have not been fssessed:

Air pollution emissions from the city incinerator, the University of
Alberta incinerators, the large heating plants of institutions (e.g. hospitals,
the University, ctc.) cmissions from other industries in and around the city,
have not becn considered in this report. Time, and the delay on the nart of
the Provincial Government in providing us with information about Provincial
Board of lLicalth apprcvals and monitoring, have made it impossible to include
all taesc scurces in our considerations. Th2 seriousness and urgency of the
problems already investigated demanded reporting without delay.

7. Conclusions Regarding Local Precblems in Air Pollution in the City of

Ldmonton:

There is ne information on the local air pollution problems arising from
automobile emissions. There are no cmission standards or approvals for
several of the industries expoected to be large-scale nolluters relevant to
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the City of Edmonton. There alsn appears to be little or no effective menitor-
ing of stack emissions of most plants, and littlc or nc cffectivz monitoring of
tue pollutants in the area or in the nearby regions. Thc emissions from the
Inland Cement plant seem to be an exception to this comment.

In particular, we arc surprised that Provincial Bcard cf Lecalth air pol-
lution apprcvals have not been issued for two of the oil refineriz2s east of the
city, fur Chemcell, or for thz Rossdale generating station. UWe will return to
this matter vihen dealing with cnforcement of air quality standards to bc dis-
cussed below.

V. ENFORCEMEUT PROCEDURES

e have not been referred to any municipal by-lawv dealing with air pollu-
tion. Tue relevant legislation appecars to be predeminantly the Public Health
4Lict of the Prcvince of Alberta.

Chapter 255 of thce Revised Statutes of Albarta, 155, has scectien 24 with
tuc heading, “Pollution of Atmosphere." Secticn 24 of this act gives the
Provincial Board of idealth the right to inquire into and hear and determine
any complaint made by or cn behalf of any person that as a result of discharge
of air pollution the quality of the air is bz2ing impairad or ceorrupted and the
comfort or health of the public or a pcrticn of the public is bz2ing injuriously
affected. It also empowers thce Provincial Board of Liealth to make a report to
tue lidnister upon such complaint, including a finding as to who is résponsible
for the condition complained of and what remedial measurcs are deecmed just and
which are required in respect to any alleged injury cr invasion of right.

It also gives the Provincial Loard of licalth the right to order any
persons held responsible for the alleged injury or invasion of right to submit
a report to tie Provincial Board of liealth describing the different types of
equipment available and neceéssary to eliminate the allegad injury or invasion
of right, and its cost.

It also states that a person refusing or neglecting to carry cut the
requirements of an order under this Scetion within 30 days of the time fixed
for tie submission of the remort and estimates, is guilty of an offence and
liable on summary ccnviction to a fine of not less than $20 nor more than
$50 for each day of default.

11 tuese powers given te the Provincial Board of llealth are
discretionary. Thus the Provincial Board of Hcalth has sufficient powers to

control pollution but is not required to do sc. The citizen who feels he has
been injured nas no right to take actien on his own under this section (24),
nor power tc require the Board of licalth te act con his complaints.

We consider that it is relevant to point out that the Board of ilealth
is composad of the Provincial MMedical Officer (who is also the Deputy linister
of licalth), and two other perscns vho report to him in the line of authority,
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viz., tiic Director of Environmental icalth Services DMvision, and the Director
of the Provincial iicalth Laberatories.

4 furtuer subsection of this part of the fct states, "Where the report
of tane Provincicl Board recommends the treatment that thwe person held
responsivle siiould anply in order to seccurc the elimination of tha con-
dition complained of, or the degree of trcatment to be anplied to zllav-
iate the conditicn, apy person directly affected. or the Iinister, may
zpply to a judge cof tiie Supreme Court or to a district court judge by
wvay of originating notice according to the practice of the court for an
order (a) for the climination or alleviation of the injury or invasion
of rigut in terms of the report of the Provincial Board, anc (b) to
restrain tne norson focund responsible by the Provincial Beard from con-
tinuing tihc injury cr invasion of rignt until the order for climination
cr alleviation uas been complied with,"

This provision scriously limits any direct action of citizens against
of fenders in respuct to alr pollution. They connot taka action under the Act
unless the report of the Provincial Soard makes a finding as to who is res-~
ponsible and recommends a procedure for allzviating tie conditien, and unless
a judge of the Supreme Court or district court will nrevide an order.

The regulations for the control cof air pollution are under Division 14
of the regulations under tiuc Act. Under the heading, "Submission of Plans."”
Scction 14-2-~1 states,

“"In order to reducc the possibility of air pollution the PYovincial
Board of licalth may require any person or cornoration nroncsing or
planning to construct a pipe line vhich will contain dangerous or noxious
matcerials or an industrial plant, or other premises, which may be a
source of air pollutien ia the Province of Alberta to submit plans and
specificaticns for the proposed pipe line, plant or other premises tc
the said Beard for review befcre construction is commenced."

CO: JENT :

iotice again that this is a discretionary regulation.

Section 14-2-2 states,

"Without limiting the generality of the foregoing section, plans and
specifications shall bLe submitted in repard to any of the following:

-1 Proposed plants for the manufacture of petroleum products, chemical
and allied nroducts, pulp and paper products, steone, clay, and glass
products, cement and lime products, fertilizers; ani'mal by-products:
and

-2 Proposad plants waici shall be enpaged in the »rimary metal industry,
metal processing, the processing of wond eor wocd nreducts, the pro-
cessing of natural gas or its derivatives, the manufacturc of asphalt
and ready-mixed concretc, gravel crusihing, meat packing plants: and

-3 Proposed incincerators including those for municipal, commercial or
apartment use, but excluding those for one familv dwcllings, and

=4 Proposaed pipe lines whicia will contain dangoercus cor nnoxicus materials:
and
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-5 Proposed scwapge treatment and disnosal plants: and

-5 Proposec nay or forage crop driers, sced cleaning and feed mill
plants; and

-7 Proposed thermal electric power and steam generating nlants.’

COISfENT:

Note that Section 14-2-2 is not discretionaryv; the operative verb being
siiall,

Section 14-2-3 states,

“When plans and spacifications are required for review under Sectien
14-2-1 or Section 14-2-2; sucii plans and snccifications shall be in such
detail as the Provincial Loard of lieaith may reauire, but in anv cevent
shall show the proposed location of the pipe line,; nplant or premises
and its size, capacity and the naturc of the processing, menufacturing
or other cperation.”

Section 14-2-4 statcs,

“Jnen plans and spcecifications are required for reviev undaer Section
14-4-1 or 14-2-2, no construction shall bc undartaken or nroceedad with
until approval in writing of the prenosed construction has becn granted
by the Provincial Board of lealth.”

Saection 14-2-5 reads,

“The Prcvincial BLoard of lealth may direct such changes ss to the
location and in the plans and specifications submitted for revizwu under
section 14-2-1 or Saction 14-2-2 as the said Board decems necessary in
the public interest.”

Section 14-2-5 reads,
"The Provincial Board of ilealth may requirc additional information in
regard to any proposed pipe line, plant or premises.''

Section 14-2-7 states,

“Lvery incinerator, except those for one family dwellings, shall be
designed andcrenstrmucted in accordance with the latest edition of
'Incinerator Standards for the Province of Alberta' as approved by the
Provincial Bcard of iealth.”

Under Secticn 14-4 standards are assessad for particulates.
Section 14-4-1 states,

"The concentration of particulates in effluents to the atmosphere
resulting from combustion of fuels shall not exceed 0.85 1lbs. per 1000
lbs. of cffluent, adjusted tc 50% cexcess air for products of combustion.™

Then a similar rule applies for products of combustion resulting from
incineration.

Scction 14-4-3 also places a similar limit on 2ffluents to the atmosphere
resulting from industrial processing or monufacturing.



Secticn 14-4-5 states,

“Every operation suall be conducted in keening with good narticulates
control practices to avoid tiie release cr oscape of excessive nartic-
ulates. L& particulates fall in the surrcunding area of 15 tons per
squarc mile per month in residential arcas or 45 tons per square mile
per month in incustrial or commercial areas shall be decemed to be excess-
ive, oxcept that due allowance shall be made for a normal back-ground
level.”

(We refer readers to our discussions of dust fall generally and Inland
Cement arca monitoring in particular).

Section 14-5-1 prescribes that

"odorous matcrials shiall not be released or be permitted to escape
to the atmospiicre at such a rate as to interfere with the use and
enjoyment of property or to endanger the health or safety of the
puclic.”

Scction 14-0-1 states,

"Toxic or noxious materials shall only be released to the atmosphere
after written approval has been obtained from the Provincial Board of
Liealth and then only in such amounts and under such controls and safe-

guards as may ve specified by the said Board.™

%

Finally - and this on:2 is quite important - Section 14-7-1 states,

"This Division of thc Provincial Soard of Health Pegulations shall
not apply to any pipe line, plant or nremises which was constructed
prior to, or which was undcr construction on Sentemboer 15, 1951, for
a period of five years after that dat. [1965] excent that the Prov-
incial Dioard of i:calth may reduce this nariod in resnect of any pipe
line or plant where the said Doard deems such action to be in the
public intcrest and may extend this period by as much as two years
[1358] where the paerson or corporation has satisfied the Board that
there is o justified recason requiring such extension.”

COiZLNT: '

This provision, read together with the mandatory nature of Scction
14-2-2, implies that by Septemover 15, 1963, or sooner every existing plant,
pive line or premises wzaich was mentioned 2bove should hrave recoived a
Provincial Board of iicalth approval. Thus we arc unable to sec how the
Provincial board of iicalth can be following its own regulations and yet ner-
nit the opcration of plants without final air nollution apnrovals as of 1970.

according to tr. S. Doblko no plan of acticen is aveilable in th2 cevent
of an unusual pollution probluem. No levels of any pollutant have been estab-
lished which would result in government actien te diminish emissicen. fppar-
ently at seme level of pollution determined by unspecified criteria, Mr.
Dobko would refer thic matter to the Provincial cabinet.



VI. PECOILNDATICHS IN RLUSPECT TO AI™ POLLUTION CONTIOL

1, The Environmental iilzalth Scervices Division of the Ierartment of
tiealth, or its successor, should be nrovided =7ith greatly increased staff and
facilities for planning, data collection, interpretation and distribution to
tae public, and for other resnmonsililitics outlined below. /‘mong the increased
staff should boe professicnals with biclogical training te complement the
presently exclusively enginecering staff.

2. A lUetropolitan Air Pollution Centrol Unit should be set up, with
geographical area of responsibility, uvnforcement nowers and funding provided
by the Provincial Govcrnment. It would have the duty to assess and control
pollution problems thiat arc intcrrelated by virtue of their contributien te
the general and local »roblems in the City of Edmonton. Similar units
should te set up for other arezas such as Calgary, centers of cil and ¢as
production and refining, :tc.

3. Industrics which have sc¢ far-not received final air pcllution
approval from tihe Provincial Board of h2alth should be required to do so
witiiin 6 months, te terminate their flagrant violations of the Public ilealth
Lict.,

4, In the immediate future and within & months, there should bLe devel-
oped a systematic plan for assessment and analysis cof air »nollution nroblems
in and around the City of Edmonton. The plan should include (a) assessment
of the techniques and instrumentation required to measure general and local
air pollution problems, (b) an assessment of the emissions from the v§rlous
sources of air pollution in the City of Idmonton, (c) nrobable increases
with time (¢.g. automobile cmissinns), (d) determinaticn of the vertical
and horizontal distribution of important pollutents . (&) the cffect thereon
of the topogranhy and metcorological conditions »nrevalent in Edmonton,

(f) problems related to local sources of high levels of polluticn such as
the o0il refineries, the Chemcell »lant, the Fossdale pover nlant, arcas
of high traffic donsity, etc.

In addition, the plan should estimatz the instrumentation required
to establish an adcquate continuous monitoring system. Since multinlc
instruméntation will be required to establish gradients »f nollutants and to
assess .lecal problems, and because it is nrobabtle that less instrumentation
will be r.uquired for long-range monitoring once the abecve information is in,
the plan for the City of Edmonton shiculd be tied into =2a overall nlen for
the Province. This would allow costly instruments to be moved from -:lace
place, city to city, lecation to lecation, in ordcr to assess nreulems, and
would avoid unnecessary cxpenditure of money for instrumentation which may
subsequently nct be utilized in the continuous monitcring. This plan should
be executed according to an urgent timetable.

5. /A further plan sheuld be elabeorated and instituted for the control
of pollution from sucih sources, especially durine meteorclogical conditions
which increasc the problems. There should be cstablishied specific levels
of certain pollutants beyond whicl definite action wwill be taken to curb
enissions from specified sources. Tue jlan should include elimination of
anr jocnl srellems.

i

(92}
|
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This plan must inc¢lude cost-binefit analysis, which has to influence
levels of pollution that may ve tclerated. The analysis rust reflect all
costs of air pollution damage and its contrecl. For examplz, air pollution
cost must be adequatcly assessed against the dovelonment cf further frceway
systems and further cxpansion of private automobil: traffic relative to
a similar assessment for costs of automobile emission controls or for ranid
transit and the development of public transportation.,

6. The Provincial Government should establish forthwith emission
standards for motor vchicles at least as low as those esteblished in Cali-
fornia., The City of Edmonton should also set standards for all of its cwm
veiaicles, and provide e2quipment for testing their attainment. /dditicnal
measures should bz taken to minimize Dollution from vehicles, including
exploration of tuc possibility of replacing gasolince-fired engines with
those fired by naturai gas or nropane.

7. Consideration should be given to limiting the future growth, direct
and continucus, of tic City of Idmcnton, in resnect to the problems of air
pollution control waich will arise if additional vehicular traffic is to
be encouraged, and iZ further development cof industry in this area is to be
sougiit. Expansion of population; and location or rclocation of industry,
siould take place ir satellite towns well separsted by grzen bhelts.

3. Consideraticn sliculd b¢ given to introducine legislaticen giving
citizens the ability in law7 to sue for damages and injunctions against
polluters, and to require responsiivle governmental agencies to enforce our
air quality standards.
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Sampling Site lLocations and Area Classifications

"A)

Dustfall and Percent Calcium Content

1. City Hall: 100 Street and 103 Avenue {Commercial).

2. N.W. Edmonton: 135 Street and 132 Avenue (Residential).
3. Hardisty: 54 Street and 1014 Avenue (Residential).

5. N.W. Edmonton: 160 Street and 118 Avenue (Industrial).

7. N.W. FEdmonton: 145 Street and 120 Avenue (Industrial).

- 8. N.W. Ednonton: 149 Street and 115 Avenue (Industrial).

C) Suspended Particulate Matter Soiling Index

D)

9. N.W. Edmonton: 156 Street and 129 Avenue (Industrial).
10. Engineering Building, University Campus: )
11/ Street and 89 Avenue (Residential).

Hyvdrogen Sulfide and Total Sulfation

1. City Hall: 100 Street and 103 Avenue (Commercial).

2. N.W. Edumonton: 135 Street and 132 Avenue (Residen%ial).
3. Hardisty: 5/ Street and 101A Avenue (Residential).

4. 101 Avenue and Interprovincial Pipeline: (Industrial).

&

1. C.N. Tower: 100A Avenue and 104 Street (Commercial).
2. Administration Building: 109 Street and 98 Avenue (Commercial).
3. C.N. Telecommunications Repair Depot:
147 Street and 116 Avenue (Industrial).
4. Sherwood Schcol: 96 Avenue and 153 Street (Residential).
5. North Edmonton C.N. Station: 125 Avenue and 66 Street
: (Industrial).
6. Ritchie District: 73 Avenue and 95 Street.

Oxides of Nitrogen, Total Oxidant and Total Hydrocarbons
1. Administration Building: 109 Street and 98 Avenue (Commercial).

Suspended Particulate Sampling - High Volume Sampler

1. Alberta Jasper Building: 98 Street and Jasper Avenue.

Meteorological Data

a)

Wind Data: Edmonton Municipal Airport.

b) Inversion Data: C.N. Tower - 100A Avenue and 104‘Street.
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AUTOMOT TVE + SUNLIGHT PHOTOCHEMICAL COMPOUNDS

POLLUTANTS (ultraviolet rays) + peroxyacyl nitrates (PAN)
ozone
oxidants

EXHAUST EMISSIONS

EVAPORATIVE
EMISSIONS

unburned hydrocarbons
oxides of nitrogen
other organic compounds
particulates (including
lead)
carbon monoxide
water vapour

PARTICLES

asbhestos
rubber




