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INTRODUCTTON AND SUMMARY OF CONCLUSIONS

In accordance with the Action Programme of the Enviroment (Part II,
title I, Chapter 5, Section 2) approved by a declaration of the
Council of November 1973, and in accordance with the decision of
the Energy Council meeting of March 22, 1973, the Commission is
sending to the Council a preliminary report on the pollution and
nuisance problems which arise from the production of energye The
complexity of the subject, the search —sometimes difficult~ for

an objective basis for judgement, the necessity to take into account
the most recent factors in evaluating the medium~term prospects for

production, the fluid and changing character of certain economic

2¢

3e

data as a result of recent events - all this explains why this report
of about 42 pages has only been sent at this dates

As the Programme indicates, the report treats in a detailed wanner
three types of pollution which are particularly important: thermal
discharges, sulphur dioxide emissicons and nitrogen oxides. It is
to be discussed with national experts and in the light of these
discussions the Commission will make proposals to the Council as
soon as possible and at the latest by the 3lst July, 1974.

This report clearly demonstrates the following:

2) taking account of present forecasts for the economic development
of the Communlty, an annual increase in the use of energy of
eround 405% a year until 1985 has been assumed as a working hypo-
thesis. Nevertheless, the implementation of new political and
economic strategies may serve to reduce this rate to a less
high level. The Commission proposes to send to the Council propo-
sitions to this effect in the shortest possible timep

b) besides the shortage of certain natural resources - especially.
0il, ccal, uranium - which will certainly be increased by it,
- this rise in enecrgy production will pose certain environmental
problems which could become serious i7 adequate attention is
not given now to their nature and éxtent. Examples are:

~ the increase in atmospheric pollution especially in most .
urban or industrial areas whlch are already effected by this
kind of pollution,

— heating of water which may at a certain p01nt notloeably
affect ecological equilibria,

~ the effects of the production, transformatlon and use of
energy on water suvpply, :

- problems of land-use arising from the increase in the number
and capacity of new power plants and other installations io
the brought into operation,

-so/oo-
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- The table 1 attached .ot the end of this chapter shows the
probable evolution of specific pollutions relevont to energy

- production considered in this. report,. 1f no new abhatenent
nensures are taken from now one

c) The maintenance of a substantial level of. energy use and trans-
fornation and the need to protect the cnviromient must not in
the context of o long term policy be considered coutradiciory
or opposing objectivess Energy enables momicing not only to

satisfy = certain muber of gdononiic and gocial needs; it is
also an importent factor in 1mprov1ng the conditions and.
- quality of life, including of course the environment itself.

In & certain way; a rational approach to energy can be con-
- sidered an. essential element in an enviromment policy consi~
dered in the broad sense of" qual1tat1ve as well as quant1tat1ve
n developments :
4,In most respects, the need to conserve energy resources snd the
requirements. of sound envirommental management will ‘go-hend-in~
hand° Techniques for recycling, for the reutilization of waste
(e.ga waste oils and waste paper), for the recovery of materials
not only have important implications for the enviroament - e.g.
in the reduction of pollution, They may equally have importance
for the saving of energy and for the conservation of resources
in the widest sense,

'5.This is the context in which the Council's request must be placed,
Certainly, there are some respects in which the concern for envi-
remmenttal protection may impose constraints on energy use or may
add to its coste But to present the energy-environment issue
solely in terms of confiict is to distort the pictures, Energy
and environment are allies, not enemies. This relationship will
be explored in greater depth in subsequent’ reports hy the
Commission to the Council, and notably in the general report
on waste which the Counoil»hgs asked for hefore July 31, 1974.

6. There are in any cese other sound reasons for not relaxing now
for reasons of getyal difficulties in oil supply the efforts
destined to improve ths quality of our future environment. One
hag to bear in mind that decisions in the field of eavironmental
protection as well as in the energy sector have long-term conse-
quences and. should not-be governed- qy temporary disturbances and
fluctuations of the market. The key cecisions, for energy prod-
uction as well as for environmentel protection, essentially -
ere those which relate to the investments which have to he made
and their cconomic lifetime; these decisions must be taken in the
frame-work of medium and long-term forécasts of developments
in hoth fieldse.

voed e
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Te Taking into account the time lag of four to six years between the
authorization and the commissioning of a new power plant, and cons-
idering also that the average economic lifetime of a plant (%) is
perhaps twenty years, it is clear that the decision to construct
is in fact one that will have consequences for a substantial period
of time, since during the lifetime of the plant pollutants will

. be discharged to the atmospherc and will influence alr quality
around the site and perhaps elsewhere.

8+ Similar considerations epply to mobile 1nstullu$10ns. It is pos51ble
1o reduce motor vehicle emissions up o a certain point without too
heavy investments being imposed on manufacturers. However, beyond
this point, considerable investment efforts may be necessary on the
part of industry. Design changes can often take years to introduce.
Decisions taken today on product and emission standards are decisions
about the quality of the air in our cities not so much now as several
years ahead. To postpone action now, because of short-term consider-
ations, is to jeopardize the success of our efforts in the future.

9« It is the task of public authorities and interested parties at all
- levels to analyse the factors that influence demands for energy and

to develop as soon as possible cnergzy systems that meet these demands
with meximum efficiency but with minimal damage to the environment.
To improve the use of fuels in this sense (i.e. having regard at
the same time to both efficiency and the enviromment) not only
where the production of energy is concerned but also of those
goods and services which directly or indirecily require the use
of fuels appears more than ever before necessary if the harmonious
economic development of the Community and, in a larger sense, the
progress of humanity itself, is to be assured.

10. It will also be necessary to review at the various levels the
energy and materials requirements of different economic activities
and to consider in what way patterns of use can be improved the
more rigorous introduction of recycling techniques, technological
improvements or the modification of certain forms of production..

1l. At the same time, whenever new power plants and other installations
are being considered, attention must be paid both in the design
and the siting of the e installations, to measures necessary, taking
into account technical and economic possibilities to ensure the
respect of the enviromment in 1ts w1de sense- (quallty of life,
as well as protection of nature) .

As far as concerns three types of pollution which are the particular :
subject of this report, it is clear that measures must be taken as
rapidly as possible to improve the situation both in the short and

- medium term, and to provide the means to ensure the respect of
such mEasuUress :

(%) By the same token, certain investments in pollution comtrol will
need to be considered not only in the light of immediate needs
but also in view of the future evolution of technology and/or
envirommental quality requirementse.

o-o/-oo
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In particular, the report stresses the most urgent long-term
problems posed by thermal dischargese It is anticipated that -
between now and the end of the century, well over 200 new power
plants will need to be installed within the EEC countries and
that the total quantity of heat discharged into the environment
by power plants may increase by at least a factor of 8 as
compared to the sitvation in 1970. This could have severe envi-
ronmental consequences unless steps are taken. The report ‘empha-

sizes the importance of.

(1) collectlng data and 1mproving knowledge of the effects of

thermal discharges on the env1ronnent'

(2) planning the siting of new plants on a European basis,
“through the organized exchange of information among EEC
Member states. This plamming will need to take account
not only problems of thermal pollution as such, but also
wider guestions such as the desalination potential of
nuclear plants (which may be of special importance in the
light of the water su pply situation in Europe) and the.
potential uilllzatlon of waste heat. (sce 4 below);

(3) generally to equip new power plents with cooling towers

g and tc improve, as rapidly as p0331ole, the -design and
technology of dry cooling towers so as to.diminish the
di.sadvantages which these still present where certain
-agpects of the enviromment are concerned,

(4) wutilizing by all appropriate means waste heat produced by
power plants, espe01a115 nuclear’ plants.

The Comm1331on expects to make specific proposals in each of

" - these four areas, including proposals for the exchange of

information and R and C contracts.

The‘report nakes several proposals for dealing with pollution
problems caused by sulphur dioxide (S0,)}. In addition to the
draft directive on the sulphur content“of gas-oils which has
already been sent to the Council; the Commission is preparing

a directive oh-the use of low-sulphur residual fuel-oils within
certain zones (such as highly industrialized or highly populated
zones) where pollution by 80, is already severc or could become
80 unless action is taken. Emphasis is placed on the need to

_achieve a more rational allocation of naturally clean fuels
" (eege natural gas-and low-sulphur crude oils) to those areas

and users which have most need of such fuels., Given the import-
ance of desulphurization, the Community should develop this
process as well as other techniques.designed to limit the
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emission of S0, in the atmosphere both directly by means of
econtracts for Fesearch and development and by the promotion
of demonstration projects, as well as by encouraglng the
exchange of 1nformat10n.

As far as nitrogen oxides (NO_) are concerned, the principal ..
conclusion of the report is tHat there exist at the moment
large gaps in our knowledge which need to be filled. These
concern both the effects of nitrogen .oxides on man and the
enviromment as well as the technical processes of pollution
reduction, and also the approprlaie methods of measurement.
While waiting for an improvement of knowledge in this field,
certain precautionary measures, in respect of both stationary
and mobile sources of NO ! could be taken.
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WITHIN EC - MNTLMBFR STATES IT WO NEW CON’I‘ROL MEASURES ARE ADPPLIED

PCTLUCIUN BY g 1970 1975 S 1980 . 1985
Stationary Gas-oils 2462 2.7 . 3.2 - ) .
combustion Fuel-oils . 5.8 14.8 17.2 -
installations : ‘ '
only
1 -
1 Stationary «Domestic 0.75 g (1968) 0,40 g
combustion - Industry 0.70 0.75
. 2627 - 1.80 -
instal-  -Power ) :
‘lations plants 0.82 ) . 0465
only: R
Stationavy ~Domesbio o o
, combustion heating de 0.8 ) 0.9 ) 1.1 ) 1.2 ) ‘
w23 lions tons/ instal-  -~Industry 2.5 ) 5.4 ) 2.7 ) 6.2 ) 3.3 ) <Te5 ) 3.8 ) 8.5 )
. lations —Power plants 2.1 ) ) 7.6 2.6 ) ) 9.0 3.1) ) 1ia 345 ) ) 13.0
v I'obile inetallations . 2,2 ) 2.8 ) ' 3.6 ) - 4.5 )
to water 1,020 ) 1,520 ) 200 ) - 3,220 )
Hypothesis A _ ) 1,024 ) 1,540 S ; 2,270 ) 3,390
witln the yeaxr to ) o air 4) - - 20 ) 19 ‘ ‘ 170- )
ten ard ai ‘
L e e ™ | el =0 ] e
mal nower ri‘}.nts Hypothesis ':g_t - idenm 1’580 . 214’60 ) 41220
Ter wstthotr:as) 0 &t ' 20 ) 70 ) 2.80 )
Nunker of ne : - : e
s:iler tcflis‘gall Hynothesis A | Total number 119 41 37 . 41
within 5 year T between 1970 . :
period Hypothesis B | and '1985 121 41 , ' 39 o 41

.i) Wilth rezerd to the considerations under way on the futurc development of coal mining activities the data concerning S0, emissions

fron corbustion of coal were not a.va.llable upon writing this reports The Commission will make an effort to complete la%er on thls
table on that point.

#x) Terawetthours = 850,000,000,000 Keal
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II, IMPORTANCE OF EJERGY PRODUCTION AND TRENDS I# FUTTRE DEMALD

154 Statistical evidence exists for a direct correlation between
ecoromic growth measured in terms of gross national product
and total growth in energy demand, For virtually all nations,

~the developing as well as the developed, the larger the per
capita gross national product, the larger the per capita commer—
cial energy consumption /Ref. 1,2 The transition from an
agrarian to an industirial economy has required a large ine-
rease in energy consumption both for powering industry and
for raising productivity in sgriculture, At the same tims,
the development of tight~woven transportation sysiems has
also required a suhstantial share of total energy needs.

16, During the last fifty years worldwide energy production from
commercial energy sources (coal, lignite, pe*rol, natural
gas, hydroelectric, gecothermal and nuclear energy) measured
in energy terms has increased by a factor of more than 40.

As long as nations continue their efforts towerds more welfare,
which is measured at present.in terms of gross national product
per capita, it is reasonable to expect that the per capita
energy consumption will also risee Taking into account differ-
ent hypotheses about future economic developments and growth
rates and starting from the ebout 7,5 billion t.Cees®) consumed
in 1970, numerous forecasts Zﬁefe 3,4,§7bf world ensrgy demand
in the year 2000 indicate values between 18 to 30 %3i11ion t2Celsy .
that is an increase by a factor of 2,5 4o 4 (or an ennual growth '
rate of 3,1 to 4,7%)s (zx)

17¢ According to the forecasts, the industrialized 9 Member States
of the Communities appear to have a similar development in ,
terms of specific energy consumption per capita. After a total
energy consumption of 1,2 billion teCeeo in 1970 the forecasts
Zﬁef, 6,7,8/ ervisage about 22-2.4 billion tsc.ee in 1985 and
perhaps 3.6~4.5 billion tecees in the yeer 2000; this means .
ann increase by a factor of 3.0-3.7 over the ent*re period {or
an annual growth rate of 3e7-4e¢5%)e (z=¢)

-18as Worldwide electricity production has increased by a factor of
more than 40 over the last fifty years, This trend-is evident
also within thé EEC. Over the past two decades electricity
consumption within most of the Member States has grown at a
rate of over 7% anmvally, thus doubling in each decadeo Consi-
dering all the factors likely to influence future demand, there.
is sirong evidence that electricity productlon will experience
a similar growth rate for the next decads. By the yeor 2000,
about 50% of all energy. will be used to produce electricity
against the present figure of sbout 2)%e

%} toCoco = metric ton coel equivalent

(xx) ses footnote page 9 AL
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For these reasons particular attention has to he given to the
environmental problems related to electiricity productione

19.The following tables 2 and 3 illustrate the importent increase
- expected for the energy requirements of the 9 EC Member States,

$ill to 1985, The data (effective znd forecacted) ere btroken
down by sector and by energy sources In order to illustrate
the important role which eleciricity is destined to ploy in
the future global energy pattern, in table 2 the energy equi- -
valent of the power plant = production is indicated separately;
in table 3 the total electricity production and.its. energetical
equivalent is given together with a breskdown of the share of.
electricity production by the diff..ent types of fuela

(2z) Footnote to points 16, 17 and 1&:

The values which figure in paragraphs 16 o 18 as well as in tables 2

and 3 were calculated before the present energy crisis. These figures

therefore can only be considered as working hypotheses which will need

_ 1o be changed in the light of new ..tr';tugloa for léés rap:.d growth in
““the econoty” and in the use of enerov. - R -
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Table 2 ¢+ Energy requirements and forecasts by sector
for the 9 EC-Member States 1)
' (in million tons coal egquipment)

. . > ) I - N 7
» Year . ,
Sector ' 1970 1975 1980 | 1985 5
Industry 30 533 | ese g0 |
Domestic 399 493 626 780 - !
Transportation 150 191 241 S 309
Auxiliary consumption 7 ' ;

and losses 131 159 196 . 232 -
Inland - consumption 1) 1,110 1,376 1,745 2,181 i
Bﬁnkers exports and - - SV ;
changes 'in stocks 130 157 174 E-L %
Total energy 1) 1.240 1 1 78 b?
requirements 124 ' 1333 1212 2,37 ;
Power plants 303 397 548 J 748 E

1) Nen-energetic uses excluded; forecasts as of mid-1973 , -

Takle 3 ¢+ Energy requirements and forfgasts by source
for the 9 EC Member States

(in million tons coal equivalmy:

Year 1970 {1975 1980 1985
Source ! ‘ " _ ‘ :
: | , e :
Coal 377 296 270 249 - |
0il . 713 %L 1,210 1,481
gas 89 187 275 355 |
Total 1,179 | L 1,755 2,085
Gross electricity : : f
(TWh) production b (855,4) (1,200) (1,6833) (2,472) |
{(Mio tce) ' 303 397 548 - 148
of whicﬂ: Hydro- i 44 i 46 : 48 ' 48 R
Nuclear 15 38 98. : 273
Natural gos | 17 - 33 6 - 52
Brown coal 24 } 30 - 36 38
Hard coal 117 122 139 141
0il 76 117 167 179
Derivated .
_gases and cthers | 10 11 15 18

1) non-energetic uses excluded; foreceasts as of mid-1973

voefeee
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IITI. ENERGY SUPPLY SYSTEMS AND THEIR ENVIRONMENTAL EFFECTS

IITo1, Sources, magnitude

0.fnergy is generally not available in a simple form but regquires
rather complex systems for its production, made up of & nurber
of components which are necessary to bring a basic energy re—
source from its natural state to the place in which it is usedas
For most energy systems, this involves extraction, processing,
often conversion into a more useful form, transporitation bet-
ween the various operations, -transmission tc the ultimate user,

© its final use and, eventually, disposal of residuess

2l.As indiceted above, the most important fraction of energy needs
today is met by the combustion of fossil fuels, cozl, oil and
natural gas, Together they provide about 95% of the present
“demand and even by the year 2000 they will most probably will
meet 50-60% of the needs, On the other hand, the share of hydro-
power in the total energy balance will decrease more and moree
In the near future, nuclear power is likely to trke at least
an increasing part of electricity generation and within the
next several decodes nuclear energy may progressively replace
the combustion of fossil fuels for many other energy usess

. 22.80lutions designed to minimize the environmental effects of
energy production have to take into consideration the overall
impact of possible energy systems. The major problems can be
highlighted as followsz _

The conversion of fossil (and a]so nuclear)‘ruc1a~tnto -energy
leads to: :

- air;pollution, mostly by gaseous products;

- water pollution by thermal discharges to cocling water and
by wastes and by the transportation of fuels at sea or 1nland-f

- solid wastes, and to lard degradation by mining activitied,
proceSSLng g of fuels and transportation of electric enerﬁye

Another important issue closely related o energy production

is the problem of the siting of 1nsta11at10ns destined to pro—

duce, transform or transport energye The environmental impac

. of siting becomes perticularly anparent with the thermal dis~ .

charges from large power plants or w1th air ez waier pollui-

ion from refineriess - "

ooo/ nes ’
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23,J%t is generally acknowledged fhat combustion of fossil fuels

24

25,
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Adr po oll utlon

is the most important source of air pollution. Among combustion
products it is mainly sulvhur dioxide (S0,), nitrogen oxides
(N0_) and particuleste matter that are conSidered as particular~
ly fetrimental to the environment and possibly hazardeous to
human health. That is why in indusirialized countries during
the lest years special attention has been given %o these pol- ..
lutants, to their origin, propagation and to posolbllltles of
abatement.

Glohal estimates of air pollution for the important poilutants
identify three principal sources of pollution:

- fuel combustion in stationary sources (iike b01lers, furnaces,
1nclnerators, torohes, etc.),

~ other 1ndustr1a1 installations {process equipment, ore
roasting, chemical processing, paper production, etc.),

-~ traffice

Stationary combustion installations are in fact estimated to
creata between 70 end 90% of total SO, and particulate emissions.
Moreover, they sontribuie about 50% ag total NO emissions, »
further 40% being produced by traffic. Traffic Ts ‘also the

main source of carbon monoxide (€0) pollution (more than 90%)

- and & very important source of hydrocarbop (HC) emissions

26.

{about 50%), ,
The radioactive gaseous effluents from nuclear power stations
and reprocessing plants must be considered in this context al-
though at present they do not in fact make any significant
contribution to the total level of radiocactivity encountered
in the axmosphere.

Fnergy consumption for traffic purposes produces also pollutants.
which are potentially toxic if they concentrate in the atmosphcre

'above certein levels. At present, for instance about 36,000

tonSJyoar ﬁ) -of lead are emltted from automobile exhausts within

-~ the Member States of_the BEuropean Communities..

© Concerned: by lead concentrations which may locally, especially

in areas with heavy urban traffic, become Sazzrdouns to putlic
health, the Commission services, in collehoration with experts
of the Hember States, have analyzed the situation and its

—— ————— o o o sttt oty

i\ Value esbimeted for 1973, based on a total gasoline consumption

of

approxs 70 mill,tons, with an average lead content of about

0,55 D/1 and 70% of total lead contained beilg emitted in the
atmosphere.

Y P
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possible evolution from the mediczl and technical side. As a
result of this work in December 1973 the Commission sent to the
Jouncil a proposal for a directive aiming at 2 limitation of lead
content in gasoline to 0,4 g/i at maximun for premium grede from
1 Jamuwary, 1976, and at 0 15 g/1 at maximum for regular grade
frou 1 January, 1978, ThlS measure .- will decreage the .
total quantity of lead emitted into the atmosphere by motor
wvehicles to about 28,000 tons/year in 1980 (1) notwithstanding
a probabTe increase in annual gasoline consumption hy about
30% compared to 1973,

III.3» Water pollution

27 The major source of thermal discharges into water hcdies is
from electric power plants. Depending on the type of tiermal
power plant (fossil fueled or muclear fueled), ain ancuni of
heat equal to 142 to 1.9 times thet of the electric [ wer
produced is discharged through the cooling system, i.r ..ly into
water bodies, but to some degree szlso directly int» Zﬂe air,
At the moment, no precise knowledge exists of the d:strihutioh
of thermal discharges among the different sources Win ciae may
suppose that abvout 20 to 30% of total heai dluchar =1 into
wnte§ originates in the othex industrial sectors {;ro-ess
hea’ ).

Taking the energy system as a whole, water pollution occurs
also from the production, shipping and processing of oil,
either accidentally or by intentional discharge (e.g. during
extraction, or from the cleaning of oil tanker hilges, or as
liquid effluent from refineries).

Coal extraction is known as another source of water pollution
because of acid mine drainegeé and siltation.

Nuclear power stations release, undef carefully controlled cond-
itions small amounts of radicactivity with liquid effluents into
the water,

e bt A 4 i o AT A A Bt e S S

(1) Assuming that about 25% of the._total consumption of absut 90 million
tons of gasoline espected for 1980 will commist of regalar grade
quality, and that about TO% of total lead contents ts emitied by
the aftmospheres

cas/one
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Solid wastes

Solid wastes are produced in large quantities by the hrurning
of solid fuels in power plants, in industrizl and domestic
combustion installations, in combined district heating and
incineration plants,

Mining activities produce locally large quantities of solid
wastes, especially in surface-mining of brown coal which
transforms and degrades entire regions for - at a minimum -

several yearss

. The marked increase in electricity generation capacity, es-

pecially from nuclear energy, foreseen for the next decades
will produce important amounts of radioactive solid wastes
requiring careful disposal, The growing quantities of spent
nuclear fuel elements trested in reprocessing facilities
yield high-level radioactive waste which is likely to be
stored in solidified form under special control to protect -

" the environment (alr, water, soil) from radicacrive conta-

IIT.5.

30.

mination (1),

ﬁiting of installaiions

As mentionéd shove, the siting of installations for production,
transformation and transport (e.g. power lines) of encrgy

under its various forms requires increasing attention in

order to protect the enviroiment against pollution and nui-
sances from these installations. The most striking example

is ihe increasing amount of heat discheargsd from a growing -
number of power plants, the increase in size of these plants and

the accumulation of large generating cepacity at the same

site (equipped with high chimney and, mere and more, with
very large cooling towers). These plants will, spart from
water and air pollution, raise problems of land--use and will
together with the associated overhead transmission linsa -
create aesthetic nuisence.

Similar problems exist for refineries with special emphasis
to waler and air pollution and to odourse

" (1) The

P T

problems specificially comnected with' the use of nuclear

energy are treated in detail in the "Second Indicative Nuclear
Program" of the European Communlules arproved by the Comrission
on October 10, 1972 (in printing).

ooa/uoo
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Iv, AN APPROACHE TO THE EVALUATION OF THE EFFECTS IN ViEW OF
- ESTABLISHING AIR QUALITY CRITERIA AND NORMES

3ie In view of developing criteria and guides for S50,, suspended
particulates and nitrogen oxides, for use within“the frame-
work of the Community, the Services of the Commission, with
the assistance of national experts and consultants, are
reviewing the various criteria documents available at the
international and national levels /9, 10, 11, 12, 13, 14
15, 16, li7a Following the procedure outlined in the
"Programme of Action wof the European Communities on the
Environment® [ﬁef. 7§7 emphasis is placed on the WHO tech~
nical document 506 "Air quality criteria and guides for
urban air poilutants" Zﬁef. 27%

32, The Committee "Criteria and Standards" of the Commission
in its first examination of the WHO document found in parti-
cular that the qualitative and quantitative description of

" the effects of sulphur dioxide and suspernded particulates,
as given irn Table I and in the accompanying text of the
docunent, while most probably still in agrecment with the
more recent findings, have to be completed and amplified
by other results about the character, degree and extension
of the effects caused by these pellutants and that indicat-
ions should be given about the risks related to exposures
different from those reproduced in the WHO dosument (in
particular concentration-and time-dependance}. This work
is currently underwaye

On nitrogen oxides the data zvailable at the time of the
preparation of the WHO document (1971) were not sufficient
1o reach clear conclusions regarding the effects. The
Services of the Commisgion are currently compiling ard
analysing the recent studies which have been published in
order to establish for these pollutants exposure—effect’
relationshipss(s) - A
33.In a ‘munober of countries around the world there exist either

eir quality standards incorporated in legislation or recom-

mended cbjectives; the WHO technical docament 506 indicates. _

also short=term .and long~term goals regarding Laalmal air \~\

pollution ievels.

In many cases the mathematical bagis and the reference analy-
tical methods used. are sufficiently different for-a-direck _
conparison between the existing legisla ations and Propos~- T
als not to be poscible. The Services of the Commission are
currently undertaking a harmonization programme for the o
various analytical techniques ard will malke recowmendatlons,
based on the exposure-effect relationships, as to the most
adcouate mathematical formulaticn regarding the uxpre551on of
the air pollution levels.

000/0’9

(=) By the way the Comnission has started research .
in this field in the frame of the envirommental
resezrch prograrme.




-16 - - T/

Ve POSSIBLE EVOLUTION OF SPECIFIC POLLUTION PROBLENS

34.Based on forecasts. (see chapter-II). of energy demand and the
share of different energy sources in total demand, this chap~
ter gives a brief analysis of the magnitude of the:pollution
involveds On the basis of different hypotheseés concerning
growth of energy demand in its various forms, estimates are
made for the quantity of 80,, particulate matter, NO and
thermal discharges which aré lilely-to be produced hy the
main sources of those pollutante; rower plants, large ind-
1£577.-1 piants, domestic heating installations and traffic.

- ° B

35« A detailed study of air pollution from fuel combustion in
stationary sources has been launched by OECD and completed
in 1973 Refo 7;7 On the basis of estimates made by national
experts, emissions of S80,, partioculate matier and. NDX origin-
ating from these installftions and their possible evolution
up to 1980 have been evaluated for the principal sectors
uging fossil fuelss, This study revealed the giiliimportant
role which oil products are likely to play as fuel in the.
next decade within the 9 EC~Memher States. Phe récent oil supply
crisig, howeve“, will ceriainly change this sitvation in ‘the serse
oi a slow-dowm of the growth~rate of oil products ag conpéfed to
other forsil oncrgy AOUrCess

Vele Sulphur dioxide

.36+ The Services of the Commission, with a gréup of national
experts, have recently- reviewed the S0, ground level concen—
trations measured in the years 1971/72 within the Member
States LRef. 2g7. The study shows that SO, measurements

are made in all urban areas, but often, dfie to the location
of the sampling sites and to differences in analytical tech-
niques, direct comparison of results is not possibles

The only definite conclusion is that the annual mean concen-
trations for the residgntial sites reported range from about ,
10 to 300 micrograms/m s the highest levels being found usually
in large urbah arease. Maximal daily values weré in general':
4 to 5 times the ammual mean and the winter to summer ratios
lay between 2 and 4, The higher winter values often seem to

esult the combination of increased fuel demand and adverse

_ meteoro]ogloml condltlons.

v cou/ooo
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In a nuaber of urban areas within the European Community
the observed annual means are significantly higher than
the levels used currently as guidance for action in several
countries around the world.

In view of these high levels, and while awaiting the recom-
mendations which will be forthcoming at the Community level:
regarding the criteria and guides, a decrease in the current
802 emissions is advisables ‘

According to the OECD report‘[ﬁefg 127 an increase of about
50% in SO, emissions from stationary combustion sources heas
to be expécted between 1968 (the base of the study) and
1980 if no counter measures are taken.

In absolute numbers these SO, 'emissions are likely to pass
from 14 million tone in 1968 to some 21 million tons in
1980 for the 9 EC Member Statess If, because of future
difficulties in supply, the share of oil is somewhat lower
than assumed one may anticipate that coal consumption. will
not decrease as rapidly as foreseen by the OECD report. If
one factor tends to counterbalance the other, the level of

'SOé'emissions expected in 1980 may be more or léss unchanged.

Though there are certain gaps in the information which TC
Member States were able to give to OECD on the expected
repartition in 1980 between solid, licuid and gaseous .
fuels, existing data indicate that more than 50% of total
sonsunption of stationary combustion sources in 1980 may

" be accounted for bty liquid fuels and snother 20% at least

by gas. Taking into ‘account the sulphur content of the
three types of fuel it follows that the combustion of oil

-will constitute the major gource of SO in41980,4as~£ar3

as stationary combustion sources are concerned.

Bearing in mind the decisive role played by liquid fuels,
the Commission services have investigated Z§9f° 227 the”
possible evolution ¢f the oil supply structure and its
average sulphur comtent. This investigation (sée Annex II)
provides & starting poimt. for the activitios aimed at the
abatement of SO, pollution within the EC Member Statese
(This task of a%axing €0, pollution appears as'a priority .
item in the "Programnme of Action of the European Communi- .
ties on the Enviromment" fRef. 18/ ).

eoefoee
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o 39. Durlng reflnlng operations the sulphur contained in crude

oil i

is mainly concentrated in the heavy fractions (resi-

dual fuel-oil(®)) whereas the lighter ones (gasoline,
gasoil and kerosene) contain much less sulphur (in general
below 1%)« This tight relationship between the sulphur
.content of crude oil and the sulphur content of the resi-
“dual fuel-oils derived from crude makes it possible to
construct an hypothe51s for S0, emissions based on an
estlmate of the future supply structure for crude.

On tbe ba51s of the gupposed scheme (Armex II, tables 4.
to 7), which congiders the availability of different
_types of crude as of September 1973, just before the
recent crisis, the total sulphur quantity contained in
the residual fuel-oil produced from these crudes may

evolve-

give rise to the SO

assuming that

Table 4 ¢

as indicated in the following table 4 and may
emissions listed in the last column

80% 0% the sulphur contained in residual
fuel-oils is emitted and no gbatement measures be taken.

ESTIMATED EVOLUTIOW OF SULPHUR CONTAINED IN

RESIDUAL FUELFOILS 0 BB CCNSUMED WITHIN EC-

MEMBEQﬁSTATES AND POSSIBLE 302 EMISSIONS FROM

THESE FUELS.
'Yédr Tot@lfsulﬁhur conteﬁt*) % increase within Total SO, emissions
_ @illion tons of sul- per1od of (million§ tons SOz)
“phur) 3 , ‘
1971 3e4 . - Sed
1975 ‘943 174 1409
1980 . 108 16 173

40)

Within large urban areas éd wground level concentrations
- are known to be strongly dependent upon the amount of

emissions at low level (eege above all those originating
in domestic heating and from small commercial installations
fuelled mainly with gas-oil). Within the past decade the
consumption of gas-ocils for domestic heating purpcses has
increased very sharply in replacing coal, This trend is
likely to continue in the near future although at some-

what smaller growth rates (higher costs

of oil products,

competition of natural gas and of electricity heating) e

(%) Residual fuel-oil =

all residual fractions remaining after.the atmospheric
distillation process of crude oils

;) In 1971 +the average sulphur content of all crudes imported in the Commu-
- nity was about .




In 1971 €C, emissicns from the combustion of gas-oil were
estimated "at madmunm at about 1,2 mille, tons within EC
Member Statese In the absence of any conftrol messures
they may — a maximua hypothesis - rise t0 nearly 1.6

-mills tons in 1980 and worsen the situation in already

4la

43¢

highly polluied urban arcas.

In the light of that_situation the Commission has proposed

. B -~ P 2 . . .

a directive jRefs 22/ aiming at a limifation ard subsequent
deerease of sulphur content in gas-o0ils which are put on
thea market within Member States,

If this proposal is accepted by the Council and implement-
ed in time the 80, emissions toc be foresesn by 1980 from
gas~o0il combugiion may well remain near to those of 197l.

However, under the hypotheses of the Commission's study -
[itefe 227, S0, emiscions from the combusiion of residual
fuel-oils are”likely to increase markedly from 5.4 mill.
tons (1971) to more than 17 mille. tons (1980) if no abat-
nent measures are teaken, :

In the light of these numbers it must be concluded tha*’
2ll means suited to chate SO, emissions from installat-

ions burning residual fuel—oi%s (mzinly large stationary
ones) deserve special aditention. oo :

Perticulate matter

As for 80,, the maijor fraction of particulste matter is
emitied from giatierury combusiion installations fueled
with hard coal and brown coaly it is composed of flum ash,
and of unburnt solid matter. The quanitity of particulate
matter produced is particularly largs in power station
or other large boilers where solid fuel is burned finely
sugpendel in the air. The grectest part of it is captured
by electrofilters with an overall removal efficiency of
about 9S5%. :

The combustion of liguid fuels gives rise to formation
of Tine particles of uvnburnt fuel which are partially
emitted with the flue gases, partly deposited on the
walls and emitted only casually on scot blowing.

The OECD study Zﬁefo 127 cited above estimates a decreasc

of about 20%.in pariiculate matter in this decade, mainly
due to the swing awsy from coal and due to improved control °
techrologys This decreesse i particularly marked in “he
domestic sector whose share is expectad to come dowi to

about 20% of total particulate matter emitted from statio-
nary combustion soirces (after 33% in 1963y, mainly hecerws -
on the hypothesis of the study - gasoil and’qiiu;a;\gla are

replacing the use of coal, ~—

.‘!0/.:.

T~
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" 44,The Services of the Commission, with a group of nafion-
al experts, have recently reviewed the suspended parti-

culato matter {especially for particles which fall with—
in the respirable size range) in ground level concentra~
tions measured in the years 1971/1972 within the Member
States Zﬁéfn 2;7. The intrinsic differences between °
the determinations of soiling capacity (smoke) and
total weight (suspended particuiates) were such as not
to allow any comparisona :

It may be only stated that the annual mean concentra- -
tions of smoke for the urban,sites reported range from
about 20 to 200 mlcrogrhms/h , with the maximal,daily
values on the average 5 to 6 times the annual mean
valuess For suspended particulate matter the concen~
trations ranged from 70 to 230 micrograms/m”, with
the maximal daily values on the average 2 to 3 times
the anmmual mean valuese For both smoke and svspended
partlculames, winter to summer ratios were around

95 to 29

45.,In a number of urban areas in the European Community
the observed values are significantly higher than the
levels used currently as guldance for action in several
countries arowl the world, and this in spite of the
downward trend in levels which has been observed for
more taan a decades

In view of this situation, and while awaiting the re-
commendations which will be forthcoming at the Commu~-

“‘nity level regarding the criteria and guides, all
efforts should be made to insure the contimuation of
this downward trend.

Vels  -Nitrogen oxides (WOxl

46,1t is known that w1thout the presence of nitrogen '
ogides in the atmosphere no photo-~oxidation of hydro- -
carbons would occur and the development of rhotoche-
mical oxidambs would be much reduced. Sufficiently
reducad levels of either NOx or hydrocarbons alone
in “he air tend to allevial® the formation of photo-
cherical cxidants, bub the exsct relationships are
extremely conplex and not yet well understood,

Studies heve shown that nitrogen dioxide mezy be assoc—
iated with increased incidences of respiratory infecte
ions in children, with damage to vegetation and with
corrosion of electrcuic componentss

a.w,/o.uo
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Nitrogen oxides are formad mainly during high-temperature
combustion of fossil fuels in fixed as well as in mobile
installationse. Becent estinehes: indicate that the emission
levels will increase at about +the same rate as fuel con-
sumption, since there are no adequate coutrol techniques,
now applicd on a large scale for these compoundse

Emission factors (weight of NO_ formed per unit weight of
fuel consumed) vary considerabfy, not only with type of

fuel and type of combustion unit, bul also betwsen apparént-
ly identical units burning the same fuel, Quoted emission
factors can therefore only be average or fypical values,

and considerable variation is to be expected, depending

on the mode of operaticn. This is particularly true of
mobile sources, where engine load conditions are cong—
tantly changing. '

A study has been oomplefed recewjly under contract Z_ef._;7
for the Commission's services (sae fAmnex III) aiming at an
assessment of nitrogen oxide emissions from energy prod-
uction within EC Member States for the period 1970 until
1985, together with the possible abatement techniques and .
associated costs, taking into con31deraflon_ex1~t1ng
studies and energy consumption forecasts.

Starting from weighted emission factors together with
estinated fuel consunpition in various sectors, it is
concluded that the total NOX emissions in 1970 within
the EC Member States amounted to approximately T.6 mille
tons. On the basis of the predicted fuel growth patiern
used in the study, ani assuming no comirols, the total
WO emissions are expected to rise to around 13 mill,

X .
tods in 1985,

Analysis by sector of fuel use shows (tatle 5) that in

1970 general industry accounted for one third of the -
emissions, but transportation is the fasiest growing

sector and is expected to take over one third of total

NO emissions in 198). Thus emnissions from transport would -
dotible from 2.2 mills tons in 1970 to 445 mille. tons in
1985, by which time it could replace imdustry as the
largest source nf nitrogen oxides..

.;ﬁ/.;.
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TABIE 5 ¢ NO_ EMISSIONS: SFCTOR BREAKDOWN 1970
o TO 1985 (MRAN VALZES)

'.""\.%% Year ) 70 1980 1985
Sector {,%\~ ............... MNgjcn__s 1 % MNg;n.s | % MNg:ns a %
metmrty o | w30 | |35 | @
Domestic 0.8 0 |11 | o0 12 | 9
| Industry BT 3 | 33 | w0 38 | 29
Transportation 262 o 29 - 3.6 32 445 35
1074 L S| e | _1'004 | na f‘:"floo 130 | 100

‘a
.

soefans
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50e The report stresses the large uncertainties affecting’
the estimates; the main difficulties beings variation in
the values of NOX enission factors used, and finally
variations in astumed pattern of fuel consumption.
Consequently the true value of sectoral and fuel type

issions probably lie between O¢7 and 1.5 times the

indicated figures, while the irue tolal emissions pro=-
bably lie between 0.8 and 1,2 times tfhe indicated figures
(26 limits). _

The possible variations in fuel consurption pattern are
very difficult to define, for two reasonss

~ the consumption in each: sec+or and for each fuel type
-are not independent, but are relaied in a complex -
manner;

- the consumption of each type of fuel is dependent
witimately on fthe price structure and availability,
and also on the rate of growth of the economy of
the Community. The current crisis affecting oil
supplies will of course have a prcfound effect
on any future estimates.

El, The Services of the Comm1551on, w1th a group of national
experts, have recently reviewed the NO, NO2 - and NO
ground level measurements carried out in ,

‘071/1972 in Member States Zﬁefq 257 Until now relat1ve1y
few efforte have been mads to measure these pollutants
systematically. Furthermore, due to the variations in
concentration with the exact siting and to the incompa-
tibility of a number of anszlytical technigues, no
comparison between the few results available can be

made, and numerical indications of concentration ranges’
would not be significant,

Efforts are ourrently being'made at the Community level fo
develop criteria for the siting of sampling stations :
and for the harmonization of the analytical methods.

In the few instances whers trend analyses are available,
upward trends seem to be-obeerved,.showing the need to
develop rapidly a harmonized set of stations within the
Buropean Community, generating concentration results
upon which decisions can be made.

eoa/ooo
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Vedo Thermal discharges

52. Concern over the environmental effects of the discharge
of heat into natural bodies of water is seadily mounting.
An increase in the natural temperature of lakes and
streams is reported to affect the growth rate and, in
some cases, the species of aguatic flora and fauna
[Ref, 26/+ Evidence indicates that at some locations
certain forms of aquatic life have benefited by inc-
rcasad water temperatures and that this water, used
in irrigation, could help promote plant growth. In
general, however, the ecological effects of increaaed
temperature are considered detrimental, and opposition
1o increasing water temperatures is growinge

The solubility of oxygen in water decreases continuously

as temperature goes upe On the other hand, the oxygen

demand for the biological degradation processes of

organic pollutants carried within the water increases

with temperature, because these processes are generally
accelerated by higher tempersturess. Thus, discharge

of heat into rivers, raising the water temperature well

above its naturul level, is detrimental and may indanger

thieg natural resouwrce and aquatic life, especially if the

bady is already heavily polluted by organic and inorganic metis

For these reasone numerous Member States have set limits
for the maximum rise of temperature zbove natural levels
that is to be allowed for water bodiese

53. The main source of thermal discharges is electricity .
production; the actual share of 70 tc 80% of total
discharges is likely to increase in the future (see
chapter II), unless some economic means of utilizing
the vast quantities of waste heat now discharged into
the cooling system can be rapidly developed. In order . |
to ascess the magnitude of thermal discharges from
electricity production and the associated siting
problems for power plents, the Commission's services
havve recently evaluated /Ref. 17 the possible growth
potential of electric energy production within EC
Meaber States (see Annex IV). Two hypotheges are
consrdered-

~ the first one to be considered as coaservative, assumes
that demand for electricity will continue to grow, .
until to the end of this century, at the same rate
ag the lagt 25 yearsi however, with a progressive
tendency te a saturation;

.oa/eno



-25 - ENV/38/74 - E

-~ the second one to be considered as an upper limit

- not likely to be reached, assumes that the cost
increases of liquid fuels and the short supply of
there fuels moy continue for esome years and will
initiate a progressive change in the structure of
energy demand within the 3 mein sectorg of electri-
city consumption: industry, dcmestic sector and
transport, lezding to a sharp increase in electri~
city demand.

54 The following table 6 shows, -for both hypotheses, the
evolution of electricity produced from thermal power
plarts (fossil and nuclear fueled) and the heat dis-
charged into the envirorment (water and air).

The values given on the Basia of two hypotheses do not
correspond to the : forecagts of the EC Commission..
Owing to recent events on the cnergy market these
forecasts are under review,

4s liguid fuels will probably be available at suffi-
cient quantities, although their price will be consi-
derably higher, the real situation is likely to ocour
between the two assumptlons.

BN ' : aoo/-co
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TABLE 6 ¢ CROWTH OF ELECTRIC PCWER PRODUCTION AMD THEREAL
- DISCHARGES WITHIN FC MEMBER STATES

"/ Hypothesis I /

E Year - | 1970 1975 1980 1985 1990 - 1995 2000

i & . '

; “otal gross production ‘ - :

¢ Wh) (=) 855 1,200 1,680 2,350 3,200 4,225 5,400

? 7early mean gfowth

i rate (%) within 5 year D

: :ﬁGI‘iOd 7.0 790 _: 639 604 507 5°O

% Gross‘pfodﬁctioﬂ from : ' C ‘

" “hermal plants (TWh) 7316 1,066 1,534 2,194 3,032 4,045 5,219

s . | - | -

{ Total thermal discharges . ' )

. (Twh) - 1,024 1,533 2,267 3,38 4,815 6,624 8,757
/ Hypothesis II /

{ , ~ ' -

i Year 1970 1975 1980 1985 1990 1995 200

Total gross production . .
{ TWh) 855 1,230 1,800 2,800 5,100 9,000 14,000

porw e

-

. Tearly meaﬁ—growth'rate . : . ‘
%) within 5 vear perid - Ta5 749 9,2 12,7 12,0 962

o~

RN

é Jross production from : -
shermal plants {TWh) 73,6 1,095 . 1,650 2,630 4,910 8,800 13,800 -

Totel thermal dis- - , o .
charges (TWh) 1,024 1,579 2,460 44217 8,583 16,053  25,1&;

(%) 1 TWh = 10° Megawatthours ( = 860,000,000,000 Ecal) .

cesfoee
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55. Tven under  conservative- as"umptlons (hypothesis I) the
“'dquantity of heat dxschargea from. electrlclty production
" is likely to increase by a- factorof 3 at least from 1970
to 1985 and once again by a factor of 2.6 till to the end - -
of the century (%) . '

One main conclusion can be drawn from this situation in
view of the still increasing rate of pollution of runnlng_ )
surface waters within the EC, which is not likely %o be ' -
reversed before the 80's: it is no longer possiblé to
install new large power plants equipped with cheap open
cooling circuits along most of the rivers of. EC Member
States, :

" 56+ The objective of hypothpsls I is to show the p0331ble
repercussions on the environment resultihg from a massive
increase in electricity productlon which could possibly
.result from high cost escalation of oil products. If.in..
this extreme case thermal discharges from power plants do
not present insoluble problems for the protection of the
enviromment one can resumably assume that solutlons can
be found for reallty.

Under nypothesis II assuming a rather unlikely maximum \
increase in demand for electricity it appears that at

least until 1980 the situation will not differ sen51b1y

from that resulting from hypothesis F. Only from 1985

onwards the increase of thermal discharges under the
second hypothesis will be sensibly higher than under the
first one, and this accelerates till %o the end of the
centurys Thus from 1970 40~1985 thormal discharges - will .= .
increase by a factor of about 4 and from 1385 %to- 2000 ouce
again by a factor of about 6. . '

The conclusion to be drawn from that situation is of great
importance - for env1ronmenta1 protection and :for the
Land uces . T

- in spite of the introduction of wet, or of rather
. expensive, dry coollng towers an ever increasing
number of new power plants is likely to be installed
at the sea shores, mainly towards the last two decades
of the century. The problems of choodng appropriate”
sites for these plants which satisfy not only the
_environmental requirements and the cooling needs bub--.
fit also in an economic maénner into existing guides
(with respect t6 the- centres of elettricity demand) may
become as important as that of developing efficient .
control methods allowing to decrease the pollutions
from these plantse.

(=) Assumptlon ig made that from 1985 onwards nuclear power plants
of the HIR and FBR type with high steam cycle efficiency are
progressively introduced, and that in 2000 these plants deliver
1/3 of total nuclear electricity production (extimated then about
3,500 TWh=67% of total electricity produced from thermal plants).



5Te

58,

- 28~ . . ENV/38/74 - E

CONTROL METHODS. PROBLANS A _Jﬁ"CONSEQUEﬂCES RELATED TO' THRIR

INTRODUCTION (IN"?HL LluHT OF ENVIRCNMENT,L FFFRCTS, OF

ECONOMICS AND OF ENERGY CONSUMPTION AND SUPPLY)

The most efficient pollution abatement method is a decreasc -
in energy utilization itself or, at least, in the rate of
arowth of energy productiony This will afiect not only the
enigsion of pollutants; it will also have system—wide implic- -
ations (i.es at all steps from the point of extraciion to
the point of flnalﬁuqe\n Any measures which are taken to
conserve the use of energy resources or to achieve a betier
utilization of existing resources must be cansidered as
envirommental measures (in addition to their ecouomic
importance) insofar as they help to reduce the overall
impact of energy on the envirounment. Thus efforts to reduce
energy losses, eage by the thermal insolation of buildinge,
or by improving the efficiency of industrial and domestic
apparatus, are indirectly as well as directly of great

.importance for the fight egainst pollution. Similarly, a

more ratinnal use of energy within the transport sector -
esge 8 greater smphesis on collective (buses and trains)
means of transport as opposed to cars — will have indirect
as well as direct benefits for the enviromment.

Another inmportant pollution chbatement relates to the orga-
nization of production ancd distribution within the energy
sector itself. Should energy production within siationary
installationg be centralised as much as possible (better
efficiency, pollution control easier to apply and with
lower unit cost) or should it be spredd out near to the
places of final use (less. transportation losses, bett
dispersion of unavoidable pollutant emissions)e In the
past this question has oflen been decided upon purely
economic grounds (e.ze siting of power plants within the
existing grid, choice of fuel for domestic heating instal-
lations and for large industrial 1nstallat10ns)

These requirements of course must be carefully cvaluated in
the overall comtext of long-term planninge. Here again a
halance between enV1ronmenta1 and - othnr goals must be

struck,

These brozd qﬁestions cannot be qbnsidered in detail in this
first report. This chapter is therefore limited to a short
description of the controls which are likely to decrease

‘or abate polluticns riginating from energy production, trans-

formation and use, with special emphasis on 802, partlculate‘
matter, NO and thermal dlschargps.

OR!I/DOO
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_uulphur dloxlée

gtantiel improvement -of air quality in torms of

In urban areas with a hlgh percentaﬂc of sources emitting
at low levcl (like domestic heating 1nsta11at10ns\ a sub-
CAJd.
particulate matter concentration can be acchleved %v
decreasing these emlsalons. Thls can be done by:

- ohanglng to less polluilng fuels,

- limiting the sulphur content of fuels used,

- introducing more district heating.

. The first possibility is already well proven, when in the

'50s and '60s coal fired heating installations in the

. Grezter London area were converted more and more to natural

60.

gas and liquid fuel or to electric heating, resulting in
an important decrease of 302 ahd smoke concentration. '

For reasons of comfort in many MEmber States a shift towards
increasad use of liquid fuels (espe01a11y gas-2ils) and
natural ges for domestic heating purposes has taken placee
With respect to S 02 poliution from combustion of these

fuels two problems“are encountered:

-~ firstly to assure the availability of sufficient quan-~
tities of natural gas (which.in peneral contains very
little sulphur) and evenmuallv a preferential allocatlon
to the domestic sector,

- = gecondly to introduce large scale desulphurisation of

61%

gas-0ils to levels likecly to result in a substantial
improvement of 502 ground level contentration in
urban arease

With increased‘introduction of electric heating or dis~
trict heating systems the 50, pollution problem is
shifted to' the power plant where it 1s likely to e

‘SOlVQd more eagilye.

For large stationary combustion instellations such as
power plants, large irdustrial installations ond district
heating plants the protlems causced by the air pollution
from S0, emissions are at the moment handled in different

" ways, eTther by choice of low sulphur fossil fuels (like
‘natural - gas or low sulphur fuel-oils), by desulphurisation

of flue gases or by approprlaie alsperslon of emissions
with hlgh stacks. Do ‘

.-G/OOO
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All these solutions give rise to problems:

The largs scale use of low sulphur fuels is either
limited by short supply {this is the case with nafurel
ard with low sulphar residual fusl-oils) or by the avai-
lability of desulpimrased fuel-oil and its high cost (&) .
(Fuel-oil desuiphurisation plants have to be constructed
in the Member Staites; high investment costs and increased
consumpiion of crude oil are the main disadvantages)e

624 The deculphurisation of flue gases is not yet irdustrially
proven on a scale suitable for large plants. Several
processes give rise to products which are water soluble
and thns transpose the problem of air pollution into
one of water pollutione Moreover, for reasons of space,
unoct of the processes cannol be fitted into existing
installations. For lack of operating experience cost

stimates given are scarcely valid wnder industrial
conditions end may in reality prove much highers

Marketing of the exbrzcted sulphur can decrease the costs
of desulphurisation, bu% the demand for sulphuric acid -
or wlementary sulplur may be insufficlent to-absorb all
extracted sulphur. In this case the surplus has fo be
stored which is economically feasible only with elementary
sulphur, thus ruling out those desulphurisation processes
whicl: yield other sulphurous compoundse In any case, the
‘proklems cf creating central storage or disposal places
and of organicing iransport remain to be solved. '

630 Lt the present stats of knowledge it seems that neither -
Tuel desulphurisation nor flue gas treatment present
sigrd fican’ diffsrences in terms of cost per ton of
sulphur exiracted. However, if supply di fficuliiesad
cost increases for Jligquid fuels persist for a longer
time, the development znd introduction of flue gas desul-
phurisation may become more interesting than the former .
methods It can be epplied in primciple to all types of
stxtionary installeations and saves mor:s than 7% of crude
0il needs otherwise consumed by the desuiphurisation '
processe ‘

64. The technique of dispersing emissions by using high
gtocks seems to be the least costly method. It is
applied in some Mamber Siates but net yet generally
accerted as & definite solution to the problem of 502

(%) £ study of the costs of residue and gas-oil desulphurisation has bsen
made in 1972 by STITCHING CONCAWE for the Commission of the Eurdpean
Communities {published as CONCAWE Report lNo. 1?/70 Jo In this report
ihe cost range for the desulphurisation of residual fuel-oil has bheen

indicated as being between 4 and 12 ﬁ/fon (cost estimates are related
to 1972 conditions!)e
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pollution. Although emissions into the atmosphere at grester
height (soveral hundred meters) are normally well diluted they -
may, wder adverse meteorogical condltlons, be deposited near
the source and raise the ground level concentration substan-
tially. The residence time of SO, is not yet well known nor
the rate of transformation into Sther compounds (). These
high altitude emissions may be transporied over long distances
and pollute regions which are otherwise rather clean. In this
connection, a programne is under way at OECD to invest?zate
the long range iransport of pollutants and the problems
related to it, such as the influence of meteorological condi-~
tions, the acidity of rainfalls caused by S0O,, the rate of
elimination and transformation of 502 within"the atmosphere.

65 In addition to the directive on the sulphur content of gas—
oil already mentioned, the Commission's services are currenily
engaged, in collaboration with govermmental experts, in stu-
dying posrible other ways of decreasing air pollutioz by SC,,
4khe main attention being directed to the sulphur coumtent of
residual fuel-oils as the most important conmtributor to 802
pollutions

Particulate matter

66, From a technical point of view the problems of abating parti-
culate matier emission from power vlants and large industrial
boilers have been resclved. A generallzed applicetion of
existing control tecaniques also to small stationary combus-
fion installations can further improve the situation, espe~
cially in combination with substizuviion of solid fuels by
cleaner ones like satural gas, gas-oil or even eleciricity
appiied to combustion installations emitiing at low levela
Froblems of control may arise, ;a“txou*aer as far as concerns
the degree to which abatement measures are realIy respocted,
or for the preferential allocation of cleaner fuels to small
installationa.

Nﬁtrogen ovides

67e No statutory contrcls of NOY-emissions gre as yet practiised
either from stationary or mdbile souwrces within EC HMember
aucs (= %) The comtrol Hechnology for NO_ emissions is
in its infancy, and much proving of techniqiies under real-
llfe conditions remains to be done.

In the frame of Technical arxd Scientilic Coppneration betwsen 19 _
States the Commission's services participate in work aiming at determine.
ing that she itrensformations wnich SO unaergoes in tne atmosrhere
(Action COST 61 a).

In the USA the l-hlt set currently for NO emissions from mobile
sources is 3.1 g/nile (equlvalent 14 kg e} _/%uoou, for US-venicles

OB?/.‘I
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For stationary sources, modification of combustion cond—.
itions or furnace design appear to hold most pronmise,

and a reduction in NO_ emissions of 50% cocm- f¢;:itle
with current technoloﬁy, os appliew $5 o~ C
gas-fired plantse CE~fired plants preuent pqu_va where
control of fuel/alr ratio is called for., By using catalysts
greater reduction (to about 757) is theoretically possible
but a successful technique remains to be developed, No
reliable figures exist on the costs of such control
Leasuress

68, For mobile sources exhaust gas recirculztion is already
practised on automobiles in the USA reducinz NO_ emissions
by 50% as compared to 1971 levels Further reduc%lon could
be achieved by catalytic means but a successful practical
device has not yet been produced. However, an increased
introduction of other than conventional types of internal
combustion engines, with lower NO_ emission levels, nay
congtitute altermative sclutions to exhaust gas treatment
devicess Hevertheluos, those engines also present problems
in terns of CO0-~ and HC- enissions and of increased fuel
consumptions

69 The ultimate answer to NO_ (and other) pollution from
robile sources may be to %hange the propulsion unit
entirely —~ perhaps to an electric drive or to fuel cells -
but, at the present state of knowledge, with a penalty
to overall fuel usage efficiency,

The original US limit of 004 g NOx/blle set for 1976 will
probably only be achieved in 'a conventional engine (if at
all) by the use of some form of catalyiic conversion of the
NO ! most likely reduction to nitrogen. However, a satis-
faotuzy catalytic converter has yet to be developed; the
proolems to be solved include damage by inadvertent
overheating, mechanical erosion, poisoning of catalyst
from fuel additions such as leed (in fact a lead~free
gosoline would be reguired), .and last but not least . a
ponalty on fuel consumption and increased cosis. Increases
in fuel consumption are estimated to have risen by 3 to
12% in the US to meet the current limit of 3.1 g NO /mlle
(f) over unconirolled engines Zﬁefo 287a

(%) (cont'd) and 28 kg NO taOoEq for Buropean carse Initially it
was intended to achieVe a level of 0,4 g/blle (=18 kg NOx{ e0eCa
for US cars and 3.6 kg N0 /t.0e€0 for Buropean- cars) by 976,
rcpresenting a 90% reductlon compared with 1971 levels At the
time being 1976 models will be required cnly to meet an interim
standard of 2.0 g/mile (=9 kg NO_/teoues for US-cars end 18 kg
NOX/toOgeo for US-cars and 18 kr'NO te0see for Buropean curs)-
- Current uncontrolled emission rates” from Europsan cars average
avout 16 kg (te0eee = metric ton of oil equivalent)s
(#) This increase in consumption is -also caused, at least to a
certain extent, by the restrictions imposed on CO and hydrocar-
bon enissionse
.DG/O'C
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VI.4e - Thermal discharges

70, It is nccessary to examine more closely the environmental
problems related first to the introduction of cooling towers
and secondly, to those other measures likely to decreise the
amount of waste heat discharged. :

The large cuantities of heat discharged locally by vower plauts
can 1nf1uence, in Centrzl European latitudes, the physical en-
virorment, e.g. prevent rivers from freezing in-winter {(when
open cycle cooling is used), increase local formation of mist
and affect the micro-climate (when wet or dry cooling towers .
Gissipate “he waste heat into ther . .umosphere) .

Tl. Wet coollng towers consume a certain quantity of water by eva-
" poration ®%). This water loss may become the limiting factor
to the installation of additionzl generating capacity equipped
with wet towers beside a river because peak electricity demand
may well be twice that of normal demand and often occurs at-
periods of low flow. '

Another problem is the space occupied by such towers f2 to 3
towers of about 130 m in height and diameter are actually needeC
for a 1000 MWe power plaont Z%Z 227 occupying nearly 10 ha)
because of their dimonsions they cre difficult to 1ncorporate
into the landscape Withcut altering its character. ‘

72. Try cooling towers avoid the evauoratlon 1osse incurred by the
wet uowbrs. ERE- TR : T - R .
: : ' ' On the other
. hand, if thev are uSSOOl&ted w1th a power plant which cperates
on the classical steam cycle, they decrease even more than wet
towers the overall efficiency of the plant anl thus the utili-
sation of energy resources. The high costs of such towers,
which are at an early stage c¢f development for large cooling
capacities constitute nnother handicap which has to be compﬂred
with greater flexibility for siting.

73.AHeat losses inherent to the thermodynamic cycle of power plants
"~ are mainly pzssed to the .condenser of the cooling system (néarlg
50 % of total heat input for a fossil fired plent and 65 % for
a ourrent LWR nuclear plant), the rest being directly discharged
to the atmosphere through the stack an the ventilation systen
( about 12-% . of total-healt input for a fossil fired plant and
25 % for thn LVR. plzmt) A

%) For instance a power stationBOf 1000 MiWe equipped with wet cooling
towers withdraws about 0.7 m”/s. (if fossil fueled) and about 141 m”/s
(if ruclear fucled) from the water body ; another 0.2 to 0.4 m}s is
uged for cleaning of the cooling towers but ultimately sent back to
the water body. Assuming that all. thormel discharges from power placis
in the yzar 2000 were to be. dlSSlpatGC by wet cooling towers these

towers would evaporate approx. 8 %. of the total yearly average flow o
all rivers within EEC,
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The vast gquantities of heat rejected without further utilization
through the condenser could be lowered substantially by extrac-
{ting an important volumc of steam at a highor temperaturc level
and at higher as condenser preserve. This steam could be used,
e.g. for district heuting, for effluent wator ireatment, for
sea water desalination, etc. '

Cf course the electricity output of such a dual»puﬂpose plant
would be lower compared to that of an olectr1g1ty~on¢y plant of
equal boiler power, but the overall efficiency of the former,
me~sured in terms of cnergy utilisation, is higher.
Unfortunately, the difficulty of transporting heat efficiently.
over larger distances, e.g. between a power plant and an urban
centre, constitutes at present a serious obstacle to the
construction of such plants. Hence, such a plent must actually
be sited near the contre where the heat is used, which gives
rise to problems of cooling and to those of large quantities of
pollutant emissions in densely populated arcas.

JIn conclusion; it becomzs apparent that the problems of thermal
flischarges are closely related to those of the siting of large
power planis which constitute the overwhelming source of such
discharges.

From the noint of view of environmentél protection it appears -
that a compromise must be sought, upon siting a plant, between
divergent conditions each having its impact on the environment :

-~ the possibility of cooling w1th the imolications dlscus-
sell before ;

- the easy access and transportation facilities for fossil
fuel supply (and solid waste disposal for coal fired
plants) ; .

= the possibility ot transporting large cuantitics of elec-

T tric energy, sugpposing that still sufficient land is
available for new aerlal or underground transmission
lines ;

-~ the necessity to locate the plant as close to the centre
of demand as possible in order to minimize tronsmission
losses with in the grid and to recch a high load factor
of the plants incorporated in the grid which, in turn,
implies that large quantities of pollutants are emitted
into the air nearto dencely populated areas unless ap-
propriate control mecsures are taken. . -

Pollution and cnergy efficiensdy

A careful analysis of the overall system of electric energy

production and its final use may show that the present problems

related to air pollution by SOZ' particulate matter and NO
within urban areas can be more“easily resclved by increasel use

of electricity, in splta cf the problems associated with thermal
discharges.

s0s/0ss
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Because pollution is concentrated at a few carefully chosen sites,
pollution control measures con te more easily and efficiently ap-
plied, and with lower costs to large installztions than to small
aNncsa

On the other hand, an analysis of the samc system in terms of op-

imum use of energy resources may siow that, from the point of
view of energy conservation,'more centralized clectricity produc-
tion and a +trend towards the growing use of e1ectr101ty ara lOcB
effective than the use of otn0“ forms of encrgy;

Thig example underlines the nCCCSultJ to perform cverall encrgy
system analyscs which con determine the best choice of energy
source and optimize the solution in terms of cuergy viilisation
and of environment profection. Obvicusly the cvailat i ity and
the cost of the different energy sources will play o diciseve
role in this choice.
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CONCLUSIONS

This first report has mainly concentrated, as the Programme
requested, on the envirommental problems posed by sulphur
dioxide, particulate matter, nitrogen oxides and thermal dis-
charges. Its principal conclusions in respect of each of these
pollutants can be summarized as follows @

Sulphur dioxide and particulate matter

The urgent need is to reduce the level of sulphur dioxide as

well as that of particulates within certain regions of EEC lember
States where high concentration of S0, and of particulates fre-
quently occurs. The Commission has afready sent to the Council a
draft directive aiming at reduction in the average sulphur conten*
of gas-oils used for domestic heating and in diesel vehicles.

Two qualities of gas-oil are foreseen in 1976, namely 0,8 % sulphu-
and 0,5 % sulphur. By 1980, the two permitted qualities would )
contain respectively 0,5 % and 0.3 % sulphur. It is for the moment
left to Member States to decide on the zones or regions in which
the lower sulphur~content fuel is to be used.

It is expected that this measure will already make a significant
contribution to the reduction of pollution from SO,, especially in
the areas needing special protection, but by itsel% it will not be
enough. . The Commission is therefore proposing measures for dealing
with those emissions, and their erfects, which arise through the
combustion of residual fuel-oils and with other problems. These
proposals will cover :

{a) the definition of special‘zonés or pretected éreas.

It should be possible to establish at EEC level the general
criteria for the definition of these special zones or protected
areas, vhile national authorities would themselves be respons~
ible for defining the regions which correspond to the oriteris.
The Commission is at present in the process of reviewing
existing information with a view to

~(i};d§fining the reievant parameterc (e.g. hourly values,
24-hour values, ennual means, winter/summer rotiex, ete

~(ii) agreeing on goals, whether of a short, medium or long .
term nature.

(b) he limitation of the sulphur content of the residual fuel-
oils burned within the special zones. . Exceptions could be
perinitted for those installations equipped with pollution~
control devices which permit emissions to be reduced in a
manner equivalent to the use of low Bulphur fuel.

caefens
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~ Exceptions could alsc be made for those installations using ®

_ high stack dispersion, but this chould be seen as a temporary
relief (see paraz. 82. below). In any case, ground level
concentrations should not exceed those which would have been = -«
produced by the use of low-sulphur fuel,

(c) maximum sulphur limits for residuel fuel-oils used outside
the protected zones, with similar possibilities for exceptions

(&) harmonized methods of measuring and monitoring pollution
levels, '

80. In addition, proposals will be made for the preferential alloc~ -
ation of clean fuels (like natural gas and low sulphur oils) to
certain categories of use. It is most desirable to aim at the
preferential use of the clean fuels available in cach country in
those sectors of consumption where other methods of preventing
air pollution are not practicable. These sectors include the
domestic and commercial fields and also some industrial activities
in which large numbers cf small ccnsumers emit flue gases near
ground level. Control of emissions in these cagses can only be
achieved through use of clean, low-polluting fuels and good com-—
bustiong practice. Most Member countries are in fzvour of
encouraging the use of natural gas and petroleunm distillates in
these sectors, but the total fuel consumption invelved is large,
and may pose problems of availability of suitable fuels. It
also implies a need for investment in fuel distribution servioces,
in particuiar for ratural gas.

81. In the medium~term, greatcer emphasis must be placed on other
- control techniques. From the present state of knowledge and

experience it seems that neither residual fuel-oil desulphurisa-
tion nor fluec gas treatment present significant differences in
terms of cost per ton of sulphur extracted. However if supply
difficulties and cost increases for liguid fuels persist for a
longer time, the development and imtroduction of flue gas
desulphurisation (FGD) may become more promising than the former
method. FCD can be epplied in principle to all types of new
stationary installations burning solid, liquid or gaseous fuels
and saves more thoan 7 % of crude oil, which would otherwise be
consumed by the fuelw-oil desulphurisaiion process.

That is why an effort to promote the rapid development and
intro@uction on an industrial scale of flue gas desulphurisation
process is jeeded with in, EEC lember States, especially for large
stationary combustion installations which would become more
flexible in terms of-fuel empply and of siting requiremcnts.

e
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For reasons of operating reliability of such FGD-units, large
industrial installations and power plents which plan to use
this technicue should be equipped also with high stacks which
assure at least a certain dispersion of the cmitted flue pascs
in case of failure of the FGD-unit (thus avoiding a plant
shutdown) . »

82. From the point of envirommental protection it is not acceptable
to transport pollution over long distances into less polluted
areas. Ior this rcason the dispersion techrnique of pollutant,
making use of high stacks alone must be regarded with caution,
unless there is sufficicnt evidence that the transport of suiphur
dioxide and nitrogen oxides is not nuisence in itself and that
their transformation in the atmosphere does not give rise o the
formation of other harmful compounds, and that thcy are quickly
eliminated from the atmosphére.

Bven when pollution problemns do arise, the dlsnerolon technlque
could be accepted at least as a short term methcd of rellii,
provided that the later addition of .a flue gos desulphurisation
unit is required as soon as these installations are at hand.

The Commission will make nronosals both as regards the introduc-
tion of flue-gas desulphurizaticn and conditions for the use of

high stacks, once the discussions to be held on this report are

concluded.

83. The following table 7 gives a tentative (not xhaustive) indication
of the types of solutions which must be considered and which in '
the light of present knowledge are likely to relieve in the short-
term and o solve in the long-term the SO2 vroblem.

Although the multitude of solutions proposed at table 7 may
appear confusing ot first sight, the underlying approach is
simple : to deal with the problems in different forms for. dif-
ferent regions, for different sources and for uifferenf time-
scales.
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Nitrogen oxides

The expecied large incrense in the emission of nitrogen oxides
from stationary Tuel combustiion sources as well as from mobile
sources and the lock of developed and widely applied abatement
techniques for thesc substences lead to an vrgent need for
nitionzl authoritics to examine the air pollution problem of
nitrogen cxides iu their countries. The lack of knowledge con~

" cerning both emission and occurence of nitrogen oxides, their

effects on health, vegetation, etc. and their clese relaiionship
with formation of oxidants and smog conditions raise a nuaber of
inportent cucsiions. S ’

The Commission,has begun & prograrme of research on the subjects

The field of control technoleogy for nitrogen oxides requires
agsessment. There is only very limited experiénce ia oppli-
cations of nitrogen oxide conirol technigues to Fixed combusgiion
installations wherees for mobile sources the extensive use of
diesel engines could improve the NO_ emissions (as well as other
pollutanis) coming from motor velicles.

The present prospects for control of niirogen oxides depend on:
the develoomert and implenmentation of improved combusiion techni-.
qres.

While waiting for an inprovenent of knowledge in thie field,
certain precawbtionaey neasures, in respect of beth stationary - -
and nobile sources of'ﬂox, could bo takene

Therral digcllarges

Power plants constitute the most import~nt source of thermal
discharges. In-the light of prescrt technology this situation
is rot lilely to change ruch within the next decade, whereas
elcetricity production will certcoinly continue to grow at a
gimilar rates as in the-vast decade, tvev.n donbling of the
production in about 10 years. The growth rates of -latzr deca~

des till to tho ond of this ccnbtury are open to specalation-buf

they-are unlikely to fzll bLelow 3 Yoo '

As a consecuence the total curntity of heat discharged {directly -
into the envirommsnt by power plants may increage by at least a
factor of 8 in the yoar 2000 as compared to the situation in .
1970, even if it mway be loweresd ity improved technology and other
uses of waste heat. :

Already within this decade in most Member States the cooling

copacity of inland surface waters will be exhausted if the open”
cycle cooling technique mainly used hitherto ig not substituted
by the introduction, on & large scale, of wet cooling towerse’

The Commission will mszlie propescls to. this effect. B
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With increasing unit size of power plants ond with trend to
installing multiple units at = given site limits to the .

" ‘gencralized use of wet cooling towers are imposed by the

large quartities of water evaporcted in the towers (offect
on the microclimste) and by the water withdravn from the
rivers. 1f for instance the total evaporation from wet
towers were limiied to 2 % of the average zmmual flow of
Buropewn rivers, and to 10 % of the flow in veriods of low
water coinciding with high electricity production, it would
net be possible. tc evaounte more that 5000 T*h of waste heat
por year by these wet towers. Under this hyopothesis some of
the EEC Hember States would “e confrorted from the nineties
on with the need to look for other -methods of avacuation of
waste heat from elect ic power proauctlon.

Th15131tuatlon can be matched in different ways, each of them
nresenting problems with regard to envirommental protec-
tion, t9 the rationcl use of natural resources, to the econo-
ay of cnergy proﬁuctlon, transportation and use and to the
development of regional activities : -

- by the installation of vpower pianta equipped’” with dry
cooling towers where the waste heat is dlsoharged dircotly
to the atmosphere !

- by the location of new multiple bnit power plants at the
sea shores: where eventuuily a cheap open cooling circuit
can be usod .

~ by the decentrslization of power production in smaller
plants which are equipped with dry cooling towers and the
devices required for compliance with emission limits sed
for air pollutants, which are located near to large urban
areas, andé which may use the waste heﬂt for district
heaulng and otber nurnoses.'

At the present shtage of knuwledéc'a through investigntion §f<
the prcblem related to thermal d:schargos rust be unilertzkens,
The stvdlcs must be dlrected towards s

- an establishing of plans w1th regard to the thermal dlschar—

des which can be directed to rivers,and esvecially to coastal
 waters, w1thout danaging the ecosystems,

- an increased develonment of dry coolmng towersisbhough ap-ai
proprizte mecsurcscosuchohs R and D contracts, exchange of
information and experience;

In parallel to these studies gu“dellnes are to be elaborated.
fa cllltatlnv the siting of new power vlonts at carefully
chosen places in con3¢derat10n of the recuirements of environ-
mental protection.
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These guicelines should take intc account not only envirommentzl
and economic. considerations.but also give thought to the most
efficient use of nailural resources in terms of energy consumption,
lrnd use, wnter use. :

The Comrission will frcilitate the exoh,nge of informmtlon between
Member States in respect of both siting plans and: +echnology and
will prcpare guldellnes for discussion.

The wider issue

The discussion of the environmental impacts related to encrgy
production transformation aud use nos been limited toa few
topics fallirg within the scome of this renort : sulphur dioxide,
particilate matter, nitrogen oxides and thermal discharges. The
prcblens raised at nresent by these pollutants are considered in
the most urgent need for solution, mairly becouse of the meogni-
tudes which cmissions of these pollntants are likely to reach the
nezr future if nothing is done. o

In a wider sense, the nost effective pollution atatenent mcthodyou:d
be in faci n decrease in the rate of growth of energy production
accompunied by = better utilization of existing resources and by
inproved technology. This would not only affect the emission of
pollutarts and decresse nroblers created by the availcobility of
fuelc ‘ also have srsten-wide implications (¢.e. at 211
stepc from the point of oxtraction to the point of firal use).
Thus the efforts to reduce energy losses (i.e. by improving the
efficiercy of processes and epparatuscs or Ly better thermal
insulation of building S)would Gecrease the overall impact of
energy on tne onvirommeni and twpuld be indirectly as well as
directly nf great importance in the fight against poliution.

The apnronch to efficient abatement of pollution coring from
encrgy production, +ransfcrmht10ﬂ, *+ranspert ~nd use camno* be

a partial onc ccncentrating d¢n’isolated installatiors or plants.
With a viow to the lonz-tcrm goal it is necesecary to assess all
envirommental effecis cauced by .complete energy cystems, permit-
ting solutions which, upon coaparison with otlier available systenms.
may yield the optimum iong-term approach, This implies the choice:
of ‘using the most appropriate energy form at the right place, not
only on the grounds of economics tut also in terms of energy con-
servntion and environmental protection.. : '
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ANNEX I

Summeary of the actions foreseen in this field by the Pro-

gramme of action of the European Commurities -on the environment

‘The progromme of aciion on the ¢nvironment specifies in its part II,
titie I, chapter 5, section 2, the acticans relating to enzargy production,
A zuiamary is made thers of the problams of pallution and nuisanecs

" related to the encergy production, in pafticulaf’ :

- atmospheric pollution caused by the combustion of fuels in fixea
piant and refineries, domestic heating and internal cormbusiion
engines,

- watar pollution causad by the discharge of cooling watar and pollutants,

- thermal pollution of water and air by =lzctricity generating stations,

The Frogramme envisage that the Commicsicn will :

- exar;sine tﬁe various forms of'pollﬁtion and nuisances in question,
their _concenf'ration in the arzas in question; the damage thnéy cauge
end thair relaied cosis, . '

- examina the methods ot present in usz to combat these forms of pol-
lution and nuisnnce—; their effzctiveness, their cost and allso-the SRR
dusirability of undzrtaking research witha view to improving these

m.ethoeds,

- study all appropriate measures to reduce the concentration of these
forms of pollution and nuisance to an acceptable lzcvel, while taking

into account the requirements of diff orent regions,

- - werk out the cost of all these measuraes and relate it to that of the

damage caused,

- define, in the form of options with their estirratzd costs, measures

./
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for reducing the intensity of thes:z forms of pollution and nuisence to

«n acceptable level,

This work, and other work on estimatas of costs of measures which do
- not concern the protaction of th» environment, . will form the basis

" for the dacisions to be taken on fuel policy.

In submitting the results of this work to the Council with a view tu
adapting the decisions taken in energy policy, it should be possibls not
only to point out the economic and technical results of the 'varioﬁs
measures which could be taken, but also to concen‘i.ra"ce atte‘rij;iou on the
consequences that these measures might have on the siting of fixed
plant; this particularly concerns the siting of new power stations,

refineries and plants for reprocessing nuclear fucls,

As far as the procedure and the timetable are cohéerned, the Programme

indicates

A preliminary general report on the problers of poliution and nuisances .
relating to energy production and parficﬁlarly on thermal pollution,

SDZ (in connection with particles in suspension) and NO}’( will b2 dra\r{n

_' up, in so far as is possiblz, before 31 December 1973, for subsaquent

discussion with national experts,

In the light of these discussions, the Commigsion will make proposals

to the Council as soon as possible, and at the latest by 31 July 1974,
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AYNEXTS IT-I1I-IV

THE ANNEXES II-III and IV

WILL BE DIFFUSED LATGR

e ed

Annexes were not available at the time of scanning.



