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EXPLANATORY MEMOR IWDUM

I. COMMGINTS O THE PROPOSED DIRECTIVE

l, This directive is preserntcd as a meesure of hormonization of national

2,

legislations and on administrative action to be carried out within

the framework of the Buropean Comunities' Programme of Action on tho
Environment (1). The Prograume requires that particular cttenticn Le
paid to industrial activities in which the maimufacturing processes
entail the introduction of pollutants into the environmenrt and nore
specifically into the Community's inland and coastal wators. The
Commission was chnrged with the task of carrying out studies of certnin
such industrial sectcrs, which would permit the excct nature of the
pollution problems to be esteblished, the best techrical and eccnomic
solutions to be found and the concession of any financial aid recuested
to be harmonized, without prejudice to the applicafion of Article 92 o

sece of the Treaty establishing the Buropean Economic Communityve

The pulp sector of the paper and piulp industry was reparded as
a matter of priority, due to the potentially highly polluting noture

of the manufacturing processes used.

The most urgent environmertal problem for this sector is that of

water pollution, and its prevention is the main objective of the an-

‘nexed draft directive. Hovever, it should be pointed out that air and soil

pollution are also generated by pulp mills, but their environnental
impact is considered to be less serious. The Commission reserves the
right to present appropriatc proposals in the future on forms of pol-
lution other than thet of water.

The Commission's study of the pollution probiems in this sector -
entitled "Pollution by the Pulp Industry within the EEC" - whkich is

ennexed -~ has showm the following situation to exist :

Pulp nill effluent can contain apprecicble quantities of suspended

(1) 0J N° € 112, 20,12.1973 o
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golids, can severely deplete the oxygen content of the receiving
wotercourse, can contain toxic substances, and can colour and
ccuse foaming in the receiving watercourse. Whether or not this po-

tential to pollute is realized, however, will depend on :

the type of pulp producing process employed ;

the volume and type of discharge ;

the environmental cheracteristics of the receiving mecium ;

the extent to which ilcmber States have established legislation

controlling the discharge of waste,

In terms of BOD5 and suspended solids which are the units most com-
monly used to define water pollution from pulp mills, the worst pol-
lution problems are likely to arisce in the sulphite pulping process :
for a sulphite mill with standard 1970 technology (not {aking into
account the effects of external control measures) the effluent can
have a pollution losd of 450 kg/ton BOD5

lids, Such & pollution load con be seen to be substantial when com-

and 60 kg/ton suspended so-

pared with the kraft process of pulping, in which recovery of liquor
often takes place. In the latter case the pollution loads can be os
low as 40 kg/ton BOD5 and 10 kg/tor suspended solids.

To date few member countries have drawm up legislation which can be
specifically applied to the discharge of pulp mill effluent. In
Belgium, environmental quality stendards specifically applicable to
this industry have been drawn up and in France an agreement, namely
the Contrat de Branche between the (then) Ministry of Culture and
Environment and the French Confederation of Paper, Board ond Cellulosa
Industries, was signed in June 1972. Germany is proposing to levy
charges on the release of noxious effluents, Most other countries -
employ "guidelines" which zre part of the génefal environmental le-
gislation, '
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ENV/118/74-E

PLART SIZE IN THE PULP INDUSTRY

Table lol,

1972

Less than | 504 10000 | 10000-25000] 25000-50000 | 50000-100000 {over 100000
COUNTRY 5000 ton- TOTAL

nes peae tonnes p.a | tonnes p.a.| tonnes p.a. tonnes p.a. |tonnes pe.a.
BELGIUM/LUX, 1 1 1 2 - 2
DENMARK - 1 3 - 1 -
GERMANY 17 8 10 8 9 3 55
FRANCE 14 3 6 10 8 6 47
IRELAND - - 1 - - - 1
ITALY(1) 33 10 18 5 6 3 75
NETHERLANDS 4 1 5 4 - 1 16
U, K. - - 2 2 2 1 7
COMMUNITY 69 24 47 31 26 16 213

(1) Number of enterprises

Source : European Confederation of the Pulp, Paper and Board Industries (CEPAC)
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These differences in legislation and administrative actions may lead
to financial charges differing from one Member State to another, and
thus could distort competition and create a barrier to the proper

functioning of the comion market.

There are numerous tochnologies available for reducing the pollution
load of pulp mill effluent. They can tcke the form of internal uen-—
sures (i.e. measures which reduce the causesof pollutiou at their
origin by modifying the manufacturing process) or external mesnsures
(i.es trentment of effluent discherged during and after the manufac-
ture of pulp). While these technologles can remove over 95 % of the
effluents' oxygen demand and suspended solids content, their instal-

lation will require existing industry to incur extrc costs,

For somc sulphite and semi-chemiccl mills in perticul~r, the eata-
blishment of certain of thesc technologies could involve substantial

costs which could be cause for signifioant concern.
This then is the situation which the Comnission has had to consider.
In preporing its proposcls for a directive, the Commission has been

guided by the genefal principles defined in the Communities' "Progrom

me of Action on the Environment" (Part I, Title II). It wes siressecd

in particular that :
"The best environmental policy consists in preventing the crection
of pollution or nuisances a2t source, rather than subsequently trying

to counteract Llheir effects".

It was nlso stressed thét :

"M jor aspects of environmental policy in individual countries must
no longer be planned and implewented in isolation. Cn the basis of
a comion long-term concepi, national progremmes in these fields
should be coordinated, and national policies harmonized within the

Community " ) . s
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In the Commission's view coordination and harmonization of policies
in the case of the puip industry must initially mean the establish-
ment of certain minimum ~ffluent emission limits, which are technical-
ly feasible and economically realistic and which would represent an

important first step in the protection of the environment.

The Commission therefore proposes the adoption, on a Community
basis, of minimum emission standards for the pulp industry, according

to the type of manufacturing process employed.

To allow the assimilative capacity of the receiving waters to hre
nevertheless taken into account - as well as appropriate water aua-

lity criteria and local social and economic conditions - a certain
measure of flexibility in applying the proposed standards is provided for.
Specifically, provided that in the case of already existine plants

the basic emission standards are achieved by the end of a ten year

period, Member States should be free within that period to work out

a programme of pollution reduction, case by case, which takes into
account all the necessary factors, both economi~s and environmentale.
Besides having the possibility of varying the timing of the pollution
reduction programme, it should of course also be open to Member States

to impose effluent limits which are more severe than these basic standards,
where local conditions call for thise In the case of new plants, as well
as new capacity which is added to already existins plants, the limit
within which the effluent discharge values of Table 1 should be

respected would be twelve months at the latest after the date the

plant comes into operatione. The assimilative capacity of tidal waters
can be substantially different from those of rivers, and the parameters
which determine the effects of effluent discharge into such waters might
not be the same as in the case of rivers. It is therefore proposed that
those existing mills whose discharge into tidal waters causes no appre-
ciable damage to the environment, may be exempt from'compliance with
the discharge norms shown in Table 1 - which is identical to the

Ammex in the draft Directivee.

A Member State may thus allow individual exceptions to the discharge
norms in Table 1, for existing mills, if it considers the above criteria
to be satisfieds However, each exception accorded expires, automatically,

5 years at most after the date of its concession.

e
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The possibility of a subsecuent exception should be considered bty the
appropriate governmen*nl authority, benring in mind ony chan = in

the quantity and characteristics of the effluent discharged by the
installction in question as well 28 by cther sources of pollution in
the region, devclopments in the econumics and technology of pollution
contrel, and thc actual environmental characteristics and requircments

of ‘the receiving wrters.

The programme of action also states that :

"The cost of preventing and eliminating nuisances must, in principle,
be borne by the polluter, However, there noy be cert~in exceptions
and specinl arrangements, in particular for transitional periods,
provided ithat thcy cause no significant distortion to international

trade and investment",

The Comnission recognizes thot the cpplication of the proposed dis-
charge norms niay in some insiances cause undesirable cconomic problens.,
and necessitate certain epecial aids, It has made a communication to
iilember States on this subject (SEC (74) 4264’.

-

Commentary on certain essential elements of the directive :

Minimum enission standords.

These standards are set out in the table beiow. They are differen-
tiated according to the type of process (as noted 2bove, the poi-
lution problems vary according to the proccss). They are differen-
ticted clso according to the type of treatment used. For example
the proposcd norms for the discharge of suspended solids vary ac-
cording to whether or not aerated lagoons are availavle for the

reduction of oxidizable mctter.
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A B (1) } B (1) !
N - . 1
TYPE OF PROCESS | 55 H 50D ‘ sS ’
= 5 f
| Xa/t (2)J! a/t (2) | Ke/t (2)
T 1 ' s ‘;
unbleached i 25 ' 5 T
Kraft % : Jr ll
Bleached j 10 ' 9 ! 20 ';
' ! , L
ith eliminati tilisati E | : :
Bi | g;tw ztt? n?izgn :r re~u gation © 12,5 | 45 ] 50 ;
Sulphite 3 +iduor | [ g !
‘ h 1 % tili : ‘| ' ‘ :
Without elimination or re-u - i ! Y
sation of waste liquors i 15 E. 80 ! 85 !
4 3.
) "
i Production cépacity) 150 tons/day 5 ‘ 8 E .5 t
mi-chemical ) \ §
Production capacity \( 150 tons/day v 13 i 60 ) | 60 !
— - |
Mechanical ! 5 § 5 ] :

o

(1) biological treatment by aerated lagoon,

(2) the BOD5 and suspended solids content mny also be measured in terms of conoentra=-

tion (e.g. mg per litre of effluent), but in this case, the water consumption
per ton of pulp manufactured must also be méasured, 8o that the pollution load
can finally be exprossed in Kg/ton of pulp.
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On the besis of the data aveilable to the Commission

it appears that the additional costs roquired to achicve the proposed
discharge levels could be quite low relative to the increcse iun the
costs of other factors of production which have iaken place in recent
yenrs, Using 1970 cost daia in the case of blenched kraft pulp, for
example, the increase in costs could be less than 5 %, ond in the
case of the sulphite and scmi-chemical categories the cost increase
could be of the order of 10 %, according to the appended technical
annex  These cost increases essume a base level of no contrels,
However, it secms likely ~hnt the percentage of costs accounted for
by the required anti-pollution mensures would presently be lower thon
above, because the price of pulp has risen very ruch more rapidly,
since 1970, than the cost of the appropriate pollution control equip-

ment.
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7. Technology

The Conmission is presently considering whether the need exists for
action at the Community level oﬁ research and development in the
field of pollution control technology for the‘pulp manufacturing
sector, It will submit a sebarate paper on this problen as soon as
possible,

8. The draft Directive which follows is based on Article 100 of the
Treaty eostablishing the European Economic Community, is intended to
harmonize legislation and administrative action and thus create a

coherent system of legal provisions applicable in all Member Statess

9. Before drafting this proposzl the Cormission has consulted a working
hicnzl exseTeg in wnis fleld, which zed 4hnress tizes, ard
a group of experts from the lemver States pulp irndustiry which et
onece. - T

II, CONSULTATION WITH THE EUROPEAN PARLIAMENT AND THE ECONOMIC AND SOCIAL
COMMITTEE

Tﬁe opinion of these two institutions is required, pursuant to irticle 100
(2) of tho Treaty establishing the European' Economic: Community.
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PRCPOSAL FOR A COUNCIL DIRECTIVE
ON TIHE REDUCTION OF WATER POLLUTION CAUSED
BY PULP MILLS IN THE MEMBER STATES

A d— £ P oo up—

THE COUNCIL OF THE EUROPEAN COMMUNITILS,

Having regard to the Treaty establishing the European Economic

Conmmunity, and in particular Article 100 thereof;

Having regard to the proposal from the Comnission;

Having regard to the Opinion of the European Parliament;

Having regafd to the Opinion of the Economic and $ocial Committee;

Whereas motivated by thc conoern constontly to protect and improve the
environgment, some Mcmber Statcs have already taken and otﬂors are

about to take measures to cleanse thelir water; whercas these
measures include technical requirements with regard to the discharge

of pollutants, with which pulp mills must comply;

Whercas national laws concerning the reduction of water pollution

caused by pulp mills vary from one Member State to another;

whereas these differences affeét the conditions of competitiog within the Com-
munity end therefore have a direct. effect on the operation of thz common market

Whereas the Programme of Action of the European Comwunities .on the
Ihvifoﬂméntl provides for specific ‘action in certain industrial

sectors, including the pulp industry, with a view to reducing

165 No C 112, 20 December 1973.
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at source the various forms of pollution caused by the sector under

consideration;
»

Whercas, in order to protect the water of the Community, it is
necessary to provide for discharges of pollutants to be reduced to
certain levels; whereas these 1eVelB'must be reached by existing
establishments within a maximum of ten years from the entry into

force of the Directive;

Whereas new establishments and new capacity added to existing
establishments nust use anti-pollution technlques in such a way as
to reach the above-mentioned levels within not more than twelve
months“following their entry into service; whereas such action is

in the interest of the protection of the environment;

Whereas it should be possible to allow derogations from the standafds
laid down in the Annex hereto where the discharges effected by
existing establlshmenfs into coastal waters or into tidal parts of
estuaries do not cause an appreciablg deterioration in the quality

of such waters;

Whereaé the éechniéal requireﬁenfévsef out in fhe Annex to this
Directive will have to be adapted ;apidly to technical progress;
whereas, 1n order to facilitate lmplementatlon of the measures ) i
required for this purpose, a procedure should be laid down to ensure
close cooperation between.the Memboer States and the Commission
within a Committee for the adaptation of this Directive to technxcal

progress;

HAS ADOPTED THIS DIRECTIVE:
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Artick&#&

l. This Directive concerns the reduction of water pollution caused

by both new and existing pulp mills.
2. For the purposes of this Directive:

- "water" means all fresh water, whether running or stagnant,

uﬁderground water, brackish water, estuaries and coastal waters;

- " pulp mill" means any establishment producing, whether

exclusively or not, pulp

- Mexisting establishment" means a wood pulv nill which is in

operation on the date of entry into force of this Directive;

= "new establishment'" means a pulp mill which starts operation

after the entry into force of this Directive.

Article 2

1. The pollution caused by existing establishments shall be reduced
to the levels shown in the table contained in the Annex to fﬁis
Directive, which forms an integral part thereof. Such reduction
must be achieved within not more than ten years from the entry into

force of this Directivee.

2. The reduction shall be so phased as to take account of its
effects on the competitive position of the undertakinés concerned,

which could have undesirable economic or social reﬁercussions.

Article >
In the case of new_establishmentsland new capacity édded to existing
establishments, not later than twelve months folloﬁihg their entry

into service the permitted level of pollution in the effluents shall
not exceed the standards laid down in the Annex.


collsvs
Text Box


Article &4

1. Member States may permit derogations from the standards laid

down in the Annex hereto where discharges effected by exdsting

estoblishrents wador preasnt dicehorge cizounstinces into tid-i ports -of “cozstac
ucter or into tidal estunries do not ocuse an epprecicblo detéridration in the cunlii
of the receiving water, taking account in particular of the quality

objectives for the environment and the permitted use of the said

watere.

2. The derogations referred to above may be granted for a linited
period which shall expire automatically within not more than five
years. TFurther derogations for a maximum of five years may be
granted subsequently in the light of the trend in the quality of the
environment, environmental consequences, the dischafge effectod
during the previous five years and technical progress achieved in

the fight against pollution in the pulp industry.

3. Before granting or extending a derogation, Member Sfatos shall
forward the relevant documents to the Commission so that it can

give its Opinien thereon.

Article_z

Any amendments which may prove necessary in order to adapt the
Annex to this Directlve to technical progress shall be adopted in
accordance with the procedure laid down in Article'?.-

Article 6
1. A Committee for the adaptation of this Dxrective to technical progrees
(hereznafter called the "Commattee") 18 hereby eet up and shall oonblst of
representatives of the Member Staxes with a representative of the Commlsslon
as Ghazrman. '
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2. The Cormaittee shall adont its cwn rules of procedur-.

Article 7

1. Vhere the procedure laid down in this Article is to be followed, matter-
shall be ‘roferred to the Committec by the Chairman, citiier on his own
initiative or at tlie request of the rcepresentative of o Member

Statc.

2. The representative of the Commission shall submit to the Committce
A draft ol the weasurcs to be adopted. The Comuittee shall deliver its
Opinion cn such draft within a time limit to be set by the Chairwman
according to the urgency of the matten Opinions shall
be deliverd by a majority of 41 votes, the votcs of the Member Stotes
being weighted as provided in Article 148(2) of the Trcaty.

The Chairman shall not vote.

>« (a) The Commission shall adopt the measures enviscged whore they are

in accordance with the Opinion of the Committec:

(b) Where the measuresenvisaged. are not in accordance with the
Opinion of the Committee, or if no opinion is delivered,
the Commission shall without delzy propose to the Ccuneil the measures
to be cdopted,
The Council shall act by a qualified majority.

(¢) If, within three months of the proposal being submitted to it, the '
Council has not acted, the proposed 'measuraes shall be adopted Ly

the Commission.

Article 8

—asapn

l. Member States shall bring into force the laws, regulations and

edninistrative provisions necessary to comply with this Dircctive

within two yecars of the date of its notifiontion. ,
They shall forthwith inform the Commission thereof.
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2. Member States shall ensure that the texts of the main provicions
of national law which they adopt in the field governed by this

Directive are communicated to the Commissione.

5« Member States shall communicate rcgularly to the Commission their
technical knowledge, as well as the experience gained and the results

obtained in applying the provisions acdopted pursuant to this Directive.

The Commission shall forward a sumnary of such information to the

other Mcmber States.

Article 9

This Directive is addressed to the Member States.

Done at
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ANNEX

Cna————_

REDUCTION OF POLLUTION
FROU EXISTING  PULP MILLS

a emu 4 ascame

i mill is defined by its type (kraft, bisulphite, semichemical,
mecharical) and the eize of its pulp output (in metric tons per day).

The primary ain of the reduction of pollution is to decreasec

the suspended solids (SS) and the oxidizable substances discharged,

mcasured by their five-day biological oxygen demand (BOD), which

are present in the efflucents. Average daily flow, expressed in kilopgrams

and related to the daily output in metric touas (fop 60% dry material),

is dorived from the following table:

TALBLE
“*“‘“‘ —.gv‘ A St . O ;D Sl —— - - . e --—--—‘
| oA B
| Production type _..._..*.‘-.-dr_.._J
| i
; SS | BOD S5
- - S R pms et
| unbleached 2y > 10
Kraft ; . —— IS P
! bleached 10 9 20 |
L‘ - .- -~ -‘-v-.--;-_—l
, with removal or utilization 1245 45 !
of waste liquors ° : 50
Bisulphite === — i B Hiaiabaie
i without removal or utilization !
i ¢f waste liquors 15 80 f 85
| e e e e e —_— — —— e e L. AR I
| capacity exceeding. 150 t/day to5 8 ‘ 5
wichemical besmm e L o oo i e
capacity not exceeding 150 t/day ! 13 ‘ 60 1 60
Pt - - o W M . sy —— - N ——.c—._..&.“-‘»-‘t 1
Mechanical | PS5 s s

S OIS |

De

——— o e B s B

If the reduction of oxidizable substances is carried out by treatment

in aeration tanks, the upper limit for the discharge of suspended solids
(SS) according to the production type, shall be that defined for Phase B
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ANNEX

- e am—

in the Table. If the reduction of the oxidizable substances is
carried out by any other means, particularly by means of activated

sludges, the values shown under Phase A nust be observed.
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1, DNTRODUCTION
This report has bccn prepared within the framework of the Decisions taken

by the Council of Ministers on 22 Novemver 1973 on a programme of action of the

FBurovean Communities on the Fnviromment.

The pulp and paper industry - as well as ccrtain other industrial
sectors -, have drawn the attention of Council and aroused the concern of Memher
Sta?es because of the existence of high specific pollution loads per unit weight
of final product, and the heavy consumption of water required within the

production proccsscs,

These two paramecters,i.ces water intake/ton of final product, and
pollution output/ton of final product, are very much higher in the pulp in=-
dustry than in thec paper industrye. For this reason, this report concerns only
pollution problums arising from pulp production, with the one exception being
the problemns of mills with intcgrated production, in which a continous process
is used to produce paper dircctly from raur pulp.

Pollution by the paper industry will be comsidered in a subsecuent

report, which will be submitted to the Council at a later date.

It should vbe pointed out that the environmental aspect reprecscnts
only one of the many problems facing the pulp industry of the Community, par=
ticularly with rcgard to its commercial position vis-a=vis its principal
compctitors on the world market, The otha major problems are principally
rclated to 3
(i) the availability and costs of raw wood, and the desirable increase
in internal forest resources, in order to reduce the dependence of the

Commirnity pulp industry on outside supply ;

(ii) the weakness of the Comnunity pulp industry, due to its structure,
which is characterized by the existencc of a large number of obsolete and
small mills with decreasing profit margins,‘in a world market dominated by -

darge, technologically advanced mills ;

(1ii) the need for new more efficient and less polluting production pro-
cesgesy In fact,frgm the technological point of view, the pulp industry

is considered to have undergone little innovation : the processes whi~h have
been used for many years have been improved and made more efficient, but the

basic technology has remaindd unchanged,
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The above mentioned problems have been extensively analysed, and
appropriatc proposals heve been made in the doument ("Analytical study of the
Pulp and Paper industry in the Community!SEC(74) 1215 Final, 28.3.74) which

the Commission has recently submitted to Council,

The Present report concerns water pollution and ways and means
to ruduce ite However, it must be umﬁhzstﬁai that this specific problem cannot
be entirely separated from those menticned above, in particular from that
concerning the structure of production and the size of millse In effest, it
is generally adrmitted that a specific reduction in pollution output can
be obtained at less cost in large mills, .

As mentioned above, this reporf is concerned with water pollution,
which presents the most serious and urgent problems in the pulp sectore How=
ever, it should be pointed out that the pﬁlp manufacturing processes also
produce air pollution by the release of odorous gases and sulphur dioxide in
the atmosphere, as well as.pollution of the soill caused by the disposal of
sludges

CENERAL OQUTLINE JF THE PRLLUTION PR.BLEM IN THE PULP INDUSTRY

In 1972, there were 213 pulp mills in the Community, including

“ UeKe, Ireland and Denmar. , and these are disaggregated according to size ~nd

country of origin in Table lul. . It can be séen that about 80 %o these have
a yearly production inferior to 50 600 tons,

, From the rather incomplete set of figures -available, estimates made
in 1972 indicate that in 1970, the discharged pollution load from the pulp
industryﬁ of the Community amounted to about 350 OOO'tons of BOD5' and 95 000 tonr
of suspended sohda.m'f"or 1975, the corresponding figures were estimated .to
.be 310 000 tons of BOD5 and 57 000 tons of suspended golids. This reduction
is due to additional pollution control measures and takes into acoount
the expeoted increase in pulp production between 1970 and 197§o

Such relatively high pollu+ion loads from this industry have been
of major conoern, and have given rise to a number of studies, by both internatioral

organizations and various state sponsored bodiess

n including integrated production .
s these parameters are defined in ohdpter 4
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One of the most detailed and recent studies was carricd out by
the CECD in its member countries ("Pollution by the Pulp and Paper Industry",
Faris 28 June 1973) : The individual countries' data were besed on their
plans for 1971/72, with forecasts for 1975, and in a few instances for 1980,
Although the study furnished data on pollution loads, costs, production, etc,
for each major pulp producing process, no attempt was made to disaggregate
the data according to the production capacities, or to indicate anti=pollution

costs per % of reduction in a specific pollutant,

The relevant conclusions of this report relate to technical, rcgue
latory and cost aspects of pollution controle It is pointed out that pollu=
tion could, in principle, be reduced to very low levels, with proper use
of both internal and external technologies,

The first type ur technology ooncerns allApfeventive measures de-
signed to reduce the pollution load, which are applied to the manufacturing
process in the mill itselfy The latter relates to effluent treatment before
discharge into the general environment,

OECD Calculations based upon the information collected show that planncd
pollution oontrol programmes at existing mills in the participating countries wil..
by 19804 reduce the 1970 load of suspended solids and BQD5 discharged by 65 to
70 %. These figures apply to those mills existing in’1970 and their 197C pro-
ductione With the residual pollution load from new production the suspended
solids and BOD5 discharges by the industry in 1980 will‘be 50 to 55 % of that
discharged in 1970, =

As far as ncw manufacturing processes are concernad, their advantage
would mainly lie in reducing emissions of odorous gases, and in allowing
- extensive recycling of the effluent. It was considered unlikely that these

could be applied on an industrial scale before 1980,

The conclusions on the regulatory aspects pointed out that a vae

riety of anti-pnllution enforcement procedures exist in OECD member countries,

In'general, ocurrent legislation and regulatibns are applied in
theéir entirety to new mills from the outset of production, whereas therwr is
a period of grace which varies from one country to another to allow existing

nills to conform to regulations,

s (It is interesting to note that suspended solids discharge is expected to
decrease by 35 %, and BOD,. discharge by 11 % between 1972 and 1975 within
the Community, as compare& with 50 % and 42 % respectively, averaged over
the other CECD member countries)e
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The ocost estimates were refeérred only to mills cotuully operatuny
11 1970, and showed clearly thot poliution control costs within the
1dustry arc likely to rise sharply in the ooming years. These costs are
especially high for semiewdhemiokl and sulphite pulping, und are expooted to
account for 8 % of the latters' product price, in 1975.

Another study has béen carried out by the Finnish EKONO Consulting
Engineers, on behalf of the Food and Agriculture Crganization (FAO) of the
United Nationse (Submitted to FAO Advisory Committee on Pulp and Paper,
13th Session, Rume, 15~16 May 1972). This study concerned only new installoe
tions, and its purpose was to ascertain the costs of liquid effluent treatment
to meet various levels of purification and their relation to laws and regulom
tions of" effluent disposals Cépital, operating and total treatment costs for
si%mill case situations were caloulated for different percentage levels

of pollution reductions,

On the national level, a study has been carried out by the Environ-
mental Proteotion’Agehcy (EPA) of the USA, on the basis of which regulations
were proposed for effluent limitations and new sources standards for the
pulp, paper and paper board manufacturing categories (39 FR 1908, 15.1.1974).

The Hational Research Council of Canada has charried out an

" investigation of "The Effects of Pulp and Paper Wastes on Aquatic life, with
particular attention to fish and bioassay procedures for assesshent of’
harmful effects" written by JeRe Marier, September 1973a

Finally, the Swedish Govermment has commissioned a time-limited
development project to be carried out by the Forest Industry Reseérch Foundation
for Air ond Water Protection (S5VL)a Altbough effluent purification methods were
also studied, the main emphasis was to be laid on developments inside %hd
mills (ioes internal measuree) aimed to reduce the flow rates of and ithe cone
tamination by various effluents, Attention was to be given to important sour= .
ces of pollution in modern mills and to antipollution measures "eoonomically
deferidable™ in older mills,

Within the Yomber States of the Community, studies in this field
are cufrenfly being undertaken by the Centre Technique de l‘Industrie'dee
Papiers, Cartons-et Cellulcses, at Grenoble, France, and by similar organie
zations in some other Member Countries. The former Institute has issued a
general paper on pollution problems by the paper end pulp industry. ("Les
Problidmes de 1'Environnement et 1'Industrie Papetidre", by P. Cognard, Nov. 1973).
This paﬁer outlines the majof probl ems from the environmental view point -within
the various produoction procesaes, and describes Lirigfly qert&iﬂ,a*isting or
promising antipollution techniquess ' .
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¥20D_ KILP MNITACTUL T FROCESSES

Wood accoun’s for 95 % of the raw materials used throughout the
world in the marufacture of fresh pulp. It is made up of 4045 % cellulose,
20=30 % hemicellulosey 20=30 % lignin, whilc other compounds, including
cestain acids, constitute ahout 5 %e The exact composition depends on the

particular type of woods

Production techniques

The basic processes used by the industry for the manufacture of
wood pulp have undergone surprisingly few modifications during this century

when compared to other industries,

In general only thescale and efficiency of the processes have

been improved,

As menticned before, duriang the production of paper from wood,
roughly 90 % of the pollution load arises during the ﬁﬁlping, or in parti-
cular the "pasting" process, which is basically designed to scparate the
fitres in wood by mechanical or chemical or combined means. The process iypes
can conveniently he split up into the following ¢ mechanical, two types of
semi~-chem®*cal  and chemical, The latter can be further subdivided into

the sulrhate (Kraft) process,and the sulphite processe

Mgphanical pulp

The technicue consists of rasping or scratching the wood on a
millstone in the presence of water. The fibres are torm away from their

natural environment, are often cut, and the lignin is scparated.

This is a relatively simple process, with a useful conversion
rate of more than 95%. Since no chemicals are used, the resulting pollution
is caused partly by certain non-toxic constituents of the wooa'whicﬁ are.soluble
in warm water, but mainly by fibres or fragmenits of fibres which have escaped

from the processe.
However, the pulp produced in this way is not very strong mechani=-

cally, and ies fairly coarsees Its use ie thus mainly limitel to the prod:ction

" of ncowsprint,.



342, Semi~chemical pulp

A variety of processes fall upder this healinges The basic method B
is to pretreat the wood chemically, thus facilitating the mechanical treat-

ment, 80 that the integrity of the fibres can be better preserved.

The relative weakness of the chemical action as compared to other
processes, (to be described next 2nables more of the lignin and hemi-ccliulnse
to be retained in the pulp. Hence, the wood to pulp conversion is very
favourable, varying between 60 % and 85 %, and therefore the produot is
sométimes called high yield pulpa

The mechanical properties of the fibres in this casc arc better
than thoseobtained by the purely mechanical process described aboves
It is considcred that recovery of waste is not economically practicable for
mills using this process, which produce less than about 100 toﬁe/day (i.e0
about 33 000 teDele)e

343e Chemiral prccosses

Al major processes other than the above, involve chemical treatment
in addition to the initial bhysical preparation, The underlying sequence is
common to all chemical processes ; before being pulpcd, the loés are debarked,
chipped and so that they will become impregnited with the chemicals.

The shavings are then cooked in a pressure veseel in which the
chemical cooking dolution fills the void spaces in and around the‘fibres, .
whioh are thus separated and the lignin dissolved. iAny subsequent bleaching
will elimincate most of the remaining lignin, leaving only cellulose and '

hemi=cellulose,

3e¢3¢le Sulphate puln (Kraft)

This is the process most oommonly dsed. The cooking egent is a
mixture of soda ’ and sulphides The sulphide spceds up the rate
of delignification, and thus limits the degradation of the . fibres.

‘The rcsulting liquors are charged with carbonate and sulphur derie
vatives of sodium as well as orgaenie Substances originating from the alkaline degra-
dation of the lignine A substantial part of these liquors ocan be recovered ‘
by concentration and burning, which results in some recovery of calories,
regeneration of certain raw materials, an& diminution in pollution load.

i
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The yield, at 40~55 %)is somewhat lower than in the sulphite
process (to be described next) . However, because this proccess dcpends on
recovering heat and chemicals for its economic feasibility, the emount of
pulping wastes discharged into the water is relatively low, sometinmes 1/20 of
that from calcium sulphite pulpinges On the other hand, the air pollution is
relatively highe

Kraft pulp has extremely good mechanical propertieeq

Sulphite pulp

The cooking of wood is carried out in an acidic environment (pH
between 2 and 5). The traditional cooking base is mlcium, and only fairly
recently have other bases such as magnesium, sodium and ammonium come into
wider usee Only when the soluble bases sodium or magnesium are used is the
recovery of the liquors: technically ard economiocally feasiblee With ammonium,

the liquors can be destroyed but not recovered,

During this process the lignin is dissolved, and lignosulfonic acid
is formed. The subsequent hydrolysis and oxidation of the acid and hydro-—

carbons liberates certain byproducts such as sugars, acids, and aldehydes.

The pulp produced by this method is clearer and easier to blcach
than kraft pulp, but its mechanical properties are not as good as those
cf the latter.

Manufacture of naper and board directly from raw wood

Many manufacturing installations integrate the production of pulp
with the production of paper in a continuous process. After mechazical or
chemical pulping, the acueous suspension of cellulose fibres is transfo;med
to paper or cardboard by operations designed to improve the cohesion of

the fibres arflto climinate the excese water from the suspension,

While the pollutinn problems associated with the transférmation
of pulp to paper and board are known, in broad terms there is insufficient
data available on antipollution techniques and their costs, specific to this
sccters Therefore, the integrated process is not oonsidered in detail in this
report. However, according to latest estimates, the Community production of
pulp by the integrated process accounts for about 10 % of the total pulp

production,
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3e¢5e Pulp produced from other raw materials ’
about 5 % of fresh pulp produced throughout the world is made from
rew materials other than wood, principally straw, flax and bagass. Owing
to their minor importance within the global. pulp production, the polliution

resulting from manufacturing proccsses using these raw materials has not
been considered in this reporte However, it should be stressed that their
importance, particularly in view of = the currcnt and futurc raw material
supply situation, should not be disrcgardéd. As far as their pollution impact
is concerned, a report has been published by ASSOCARTA, the Italian Association
of Pulp and Paper Producers. In general, the pollution discharge from a -
straw pulp mill is comparable to that from a chemical woodpulp mill of a simi-

lar sigée

Recycled paper also consitutes a major source of raw material
supply, For instance, in the United Kingdom, over 40 % of the total pulp pro-
duction is by utilization of waste paper, The developmerit of this sector

~ should be encouraged with a view to inoreasing the Community's own raw
material rcsources (see SEC(74)1215 Final 28,3.74)e The major source of pollu=
tion during the recyoling process is the deinking stages A study is presently
being carried out in this field by the services of the Commission and the
results will be available by the end of 1974


collsvs
Text Box

collsvs
Text Box

collsvs
Text Box

collsvs
Text Box


4e

NATURE OF POLLUTION

The pollutants discharged by‘the.paper and pulp industry nave tac
following charactegistics : they consune the oxygen in the water, floati an
suspended (but not dissolved) solids, foam and/or 'colour the water, »ud
are scmetimes toxice The discharged pollutants are nomally measured in te.ms
of 5 day biochemical oxygen dcmand (BOD5)' suspended solids (SS), and sometimes

toxicity, foam, colour and pH are also monitored,

It is generally felt that these parameters characterize adequately
the pollution discharge from pulp mills. In some cases, morc app.opriate
paraneters may cxist, but these usually require difficult or expensive testing,

and adequatc basic data are often not available,

4,1, Biochenical oxymen demond

4424

4e30

Fish and cther agquatic life are dependent on the dissolved oxygn
content of the watere sulp mill wastcs use up oxygen as they decompose thus
depleting the oxygen content of the rcceiving water body and hence imjosing
stresses on all aquatic 6rganisms. The most commonly used indicator of the
oxygen demand of the liquid effluentes is the 5 day Biochemical Oxygon Demand
(BOD5) expresged in mg/l or Kg/ton of final producte Howcver, another paramever
is thc Chemical Oxygen Demand (COD) which is souciimes used in 1ts place
or simultancously, In some sountries (e.ge Frauce) the oxygen demand parsmetor

used contains measures of both chemical and biological oxygen dcmand,

Suspended solids

Puln mill wastes tend tolcontain appreciable quantities of.suspcnded
wood fibre, These can eventually blanket the bottom of the waterway, resulting
in suffocation of bottom-dwelling lifec ard also favouring the formation and
rclease of hydrogen sulphide, In addition, the possibility of detrimental
slime growth is thereby gregtly inocreaseds Suspended solids arc expressed =
as the BOD ~ in mg/l or Kg/ton of final producte

Toxicit--
Pulp wastes contain several substances that arc dircctly poisonous
to sensitive aquatic organisms : Factors contributing to toxicity are not

only chemicals which are added during the manufacturing process = (princie-

pally sulphur compounds) - but also dissolved organic complexes of the wood o
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It should be ptinted out that biological toxicity tcsts on mill
effluents arc ircreasingly being used throughout the world, These tes*ts are
nerforacd on aquatic organams themselves, and allow fast contrel of any

tox’ ¢ substances which may be present in excessive quantities.

In certain EEC Member states, a universal toxicity test is coming
into uses This is a simple biological test, which gives an estimation of
the effluent's impact on a specific fish t eege shrimpe Other animals or

orgnisms are also sometimes used,

The test is universal in the sense that it indicates the total
toxicity of the pollutants in the effluent « The unit of measurc used in
France is the equitox, where effluent oon%aining 1 equitox per cubic metre

kills 50 % of shrimps in the sample,

Foam_gnd colour

Effluent colour stems mainly from the lignins of the woods e
foaming is due to chemicals used during the manufactiring processcse The dark
colouring in some pulp and paper wastes reduces the penctration of sunlight
into the water which affents the phrtosynthetic processes beneath the surfacc,

The foam=apart from being unacsthetie, - has similar effects to the colour,

Polluticn discharge levels

Vo

- It is instructive to examine the pollution loads from the diffcrent
pulp producing processese The figures shown below are mcan pollution fluxes
for mills with standard 1970 technology, not taking into account the &€fects
of any external measurese These values are intended as a guide, for pdrpoSes“'"
of comparisone The actual pollution load can vary substantiélly from one
mill to another. ‘ ' :
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- Méznt Pollu¥ion Levels'

Procccs Suspended solids o BOD5
Kg/ton ¥g/ton
Mechanical pulp : 30 10

Sami-chemical pulp

o without recovery of cooking liquor 50 290
+ Wwith rccovery of cooking liquor . 40 90

Sulphite pulp

« Wwithout rccovery of cooking liquor 60 450
e With recovery of cocking liquor 50 ' 250
Raw Kraft

« Wwithout recovery of ccoking liquor 20 ) 240
o with reccvery of cooking liquor 10 40

Tleachcl Kraft

¢ witLout recovery of cooking liquor 50 290
¢ With recovery of c¢noking liquor 40 90

4464 General summary of chaster 4

1) Tho naturc of pcliution arising from pulp mills is well known,

2) The effluent is adequatelycharacterized by the paraneters gencrally used,
iees BOD5, suspended solids, pl, colour, toxicity.

3) Toxicity measurcments in general, and universal toxicity in particular, are
coming into wider uscre While these tests may be better correlated with
the overall harmfulness of the pnllutants, at present, they are more

costly ond difficult to carry out,

4) The characteristics of the receiving water baye a major influence on the
final effects of the pollutants discharged.

5) The long term.pollution load, deriving from the 1lignin compounds,is also
of grcat importance, This is very difficult to mcasure, but it is lmown

that biclogical purificztion dces not reduce the lignin discharzes
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LEGISL.TION, ST.ANDALRDS AND GUIDELINES RELATEQJgLEQVIRONMENTAL PROTECTION
FOR THE PULP INDUSTRY

Introduction .

In all the member countries of the Community, therc is a basic
framework of legislation in the field of environmental protcotione In general,
such legislation is either recent, or in the process of buing modified, as
knowledge and awareness concerning the environment growse

To date, few member countries havedrawn up legislation speoifically.
applicable to pulp mill effluent discharge into water, '

France is the only member ccuntry to have established unifomn target
standards for effluents from pulp mills, This was done in the context of an
agreement, namely "Contrat dc Branche", of June 1972, between the French
Ministry of Protection of Nature and Environment = (now the Ministry of Qua= '
1lity of Lifc¢), = and the French Confoderation of Paper, Board and Cellulnse
Industries (COP.ICEL), This agreement was drawn up to reduce pollution from
chemical and semi-chemical pulp mills, and those mills which are signtories «
in fact nearly accounting for the totzl pulp industry - have committed them—
selves to ocomply with & progromme of reduttion in the pollution levels of
their effluontse In order to support this programme, the French Government
and the Water Catchmént Financial Board (Agénce Financidre de Bassin) are
providing financial aide The French Govornment is incorporating certain
features of this agroement into formal legislaticn,

Belgiuﬁ has laid down 1egisiation (1) concerning effluent discharges
for industry, inocluding specifically the paper and pulp industry. dcceptable
discharge levels were cstablisheé in this context for industry, and mills
whosec discharges exoced the appropriate ievels have to pay charges to the
regional water boards, Installations which discbarge into public drains
similarly have to pay chargese The acceptable pollution discharge levels'Qary

acoording to the particular weater ooursc, public drain ctcees”

(1) "Loi sur la protection dec eaux de surface contre la pollution"
March 26, 1971.
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The Federal Government of Germany has introduced draft legiclation
(2943.1971) concerning taxes to be applicd on the discharge of effluent.
In principle, thc charge depends on the number of units of "noxiousness" which
the discharged <ffluent countainse The factors which make up this parameter
are suspended solids , chemical oxygen dcmand oontent and toxic effectis
of the effluent,

Most of thc other member ccuntries use "guidelines", cither to
establish a range c¢f permissiblc discharge. levels, or to propose a maxiaum
percigeible set of pollutant dischargese The actual discharge lovel perniitted

. ~ .- B 2 . 2 - s P
i = s — -3 PR 2 .3ded 2 A
b cEwaay LigL2NED i decidel il 200

m

..
K

Ve

IToeath Till, In o 4dho Tighs

of criteria applicd to the assimilative capucity of the reciivang waiirs.
Within the framework of existing legislation or practice a number

c¢f non-nember countries, including major pulp producers such as Canadz, UeScke,

Japan and thc Scancdinavian ccuntries, have either ectablished or are propo-

sing to establish regulatory discharge standards 'specifically for this industry,

It is generally accepted that new mills must comply immediately with
any relovant environmental legislation, whereas existing installations are
usually given a "period of grace" in which to carry out any nece isary modie

fications,

. summary of the various forms of envircnmental legislation, etc,
exist;'mg in member countries is presented in Table 5ele Table 5426 = drawn
up for information = is a summary of legiclation in OECD Mcmber states, and

is tcken from the OECD report refecrred to previously.

5e2e Approach to the establishment of permitted dischargze levcls

i_n countrics where regulatory standards, guidelincs or treatment
programnes exist, or are being worlgfzd vut, the approach most commonly used
is to base thesc on the levels that can be achieved by the application of
the best oontrol technology.currently availcble, and econdmically practicables
The other oriteria whioh are .often {aken into consideration as wcll concern
the assimilative capacity (1) of the rec¢eiving water, and toxicological effects,
Interpretation df these eriterfa, in particular of cconoiic practicability,
varies strongly, often according to the social, econocmic and financial in-

terest of the ocvuntry concerned,

(1) The essinilative capacity is considercd to be the capacity of the receiving
weter to absorb and dilute the pollutants, without undergoing an appreciable
dcterioration in its quality further downstroam.
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Best control technology approach

One definition hos been formulated by the Ene
vironmental Protection Agency (EPA) of the UsSeie fAccording to this, for
each production category, the "best practigable control technology currenfly
available" (BPCTCA) is based on an average of the best existing performance
by plants of various sizes, ages, and unit processes, within each category.
It is proposed by the EPA that all existing mills in the UeSeAe should comply
with these BPCTCa levels by 1977« The other majororiterion concerning pollu-
tion abaterment levels is the '"best available technolegy economically achievable"
(BATE.L), which is established either by identifying the best control and
treatment technology employed within a speocific pulp production category,
and/or_by applying technology from other industrial sectors, wherec it is
transferpable. The EPA is proposing that BATEA levels should be achieved
in the UesSedes by 19836 New sourcc performance standards were developed using
B??TCA 1evels as a guide, and adding control improvecménts possible by production
processcs designed to reduce pollutant loads, partioularly with reforence

to recovory, recuse, and spills,

Howecver, none of the above critera requifes any major change in

the existing pulp manufacturing proccss.

Other philosophies concerning best pfaoticable means also existe
For exanplc, this conoept can sometimes be related to an individual }{rm
or installationy by taking into acccunt its location, profitability etcece

lissimilntive capocity approach

In EEC member countries, the assinilative capaocity of the recciﬁing
water is considered with special attentions In this context, the French
"Contrat de Branche" classifies -pulp mills into threewgeograpﬁioal“priority .
areas, and dctermines Tor each a differoat. timetable by which the prefixed .
uniform discharge levels should bc att.aineds

Toxicologloal criteria are used by Canada, whose fishing industry

is' of considerable importance @ the maxlmum BOD and suspended solids discharge

5
levels zre defined federally on the basis of best praotlcable teohnology.
However, nills must elso locally comply with a standard toxicity requ:rement
for fish, and this may ‘involve a 1oca1 deorease in the naximum permissible

BOD5 and suspended solids discharge.
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Enforcement

In member countrics, violators of the relevant envircmmental logis=
lation are liablce to various kinds of punalties, including {ines, inprisonmcnt
or shutdown of prodvction. However, a strict application ¢f thesc penalties
is seldom reported., The Commission is considering in what ways the application
of Comrunity legislation in goneral can be improved. Furthermore, a programme
of action for compliance with the limits ecstablished for the protection of

“the snvironment in particular is being worked out by the 1

Commission (see SEC(74)70014, 30 Jonuary 1974, Title I, chapter 8).

Noms and standards for offluent discharge

Units of measure

The two bzsic means of expressing pollution in the discharged

effluent arc @

(i the pollution load, expressed in Kg of pollutant per ton of pulp
’
cege Kg B0D5/ton of pulp ;
(ii)" the pollutant concentration, ecxnressed in mge of pollutant per
’

litre of effluent discharged ecege mge BODs/litre of discharzed waters

The latter parameter is nmore practicable to measurc and to sarvey
by the authirities, but it could encourage polluters to incrcase their water
concumption, in crder to rcduce the concentration of pollutants to the
permitted levelse For this recason, whenever norms are expressed in terms
of pollutant concentration (mg/l), strict control on the consumption of water
per unit weight of pulp produced should be practised. When this is done,
porameters (i) and (ii) are, in fact interconvertible,

Ccaparison f discharge limitations

As pointed cut in section 5e¢le¢y; France is tho only member country
to have established uniform effluent standards, in the context of the Contrat
de Branche, and more recently in the form of legislation, for the Kraft,
sulphite and seni-chemical pulp prcduction oaiegories. As can be secn fronm
Table 24, by 1972, a number of non menber ocuntries hed also proposed
or laid down pollution discharge limitse
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It is, of course, not strictly valid to comparc the existing or SR
..propoeed standards or guidelines of the various countries, duc to differences
in the sizc¢, structure, and relative importance of the industries, as well

o8 the degree of financial aid they receives Howevery in' spite of there
différences Figs 51 A to 5,1 E = drawn up mainly on the basis of the OFCD
report - show. that there was some agreement between the standards within

each production category, This implies that therc wos corrcsponding agrecemcnt
over technical possibilities and desirable goals in the anti-pollution field.

It should be pointed out that since the publication of the OECD report,
o number of non-mcmber countries, most notably the Ue3ede, Canada and
Sweden, have increased the stringency of their standards,
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64 FINANCLAL ATDS

Permitted effluent discharge levels are not only decided upon
the basis of technological pe3sibilities, but also take into acccunt the net
investment cost of the required anti-pollution technologye In nost nmember
countries, as well as inmwn-Menber states, cxicting industry deces not support
the entire investment cost of thce necessary -anti-pollution cquipmcnte
Agencies or other bodies, at national or regional level, contritute, oftwn
substantially, towards the financing of pollution control equipment and
installations, It should however be pointed out that such financizl con-
tribution is usually lirdited to existing mills and their actual production
capacity, and is allowed for a limited period of timc., Generall;s, running

ccsts are not ceovered by such supports.

There arc threce major typcs of public support for pollution

control mecasarcs @

(i) dircct subsidies or grants for pollution control investments ;

(ii) tex reliefs, often in thce form of accclerated write — off for
prllution control facilities ;

(iii) loans from public funds, usually with prefcrantizl rates of intereste

Other types of aids, Yoth social and regional, nay also provide indi-

Tect 3upperttnwards the financing of pollution control equinment,

While the definition of what is pollution control equipment is
rclatively straightforward for the casc of external measures, it may present
some problems for internal measures, which can often increase the production

efficiency, as well as reducing pollutione

The Conmission has drawn up a series of tablcs
641 i and B (given in thc Annex )} showing the availability and framework
of financial aids in member countries, on the banis of information furnished

by the national cxpertre,

Owing to the fairly géneral nature of this information and the
diffcrent accounting systens and tcrminology used by the Member states, it
was not possible to work out and compare the percentage of the total
prllution ecntrol coste which have to be borne by the industry within the

various member countricse
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Of the nember countries, Francey, United Kingdom, and more recently
Belgium offer thc possibility of granting subsidies to industry, including . -

the paper and pulp industry, for pollution control investment costs.

is can be seen from Table 641.B, for France, the aids available diruei’®
from the Governnant cre wp o 10% of the inveoimemt, and refer to woter pollutinn

abotemont in oxizting simimchemioal end chemiozl »nlants,.

Wior subsidices ordein-~ting, inter clia, frorm »oxs:3 lavied by the ..gonces de
2nasin, are cdded to this.
The UJKs provides between 20 and 22 % of the capital cnsts fcr

all types of industrial investments, within designated dcvelcpment regions.

Subsidies for existing industricl installations in Belgium are
given within the franework of the "Arr&té Royal" of 23 January 1974, .lccore
ding to this legislation, 60 - 30 % of the investment costs, depending on
the date of the request (1974 - 1979),are provided by the Government, to
enable the installations to arrive at the most efficient wnd economical

pollution reducing systoms,

A completely different situation however exists in some non-nenber
countries and notably in Swedene This ccuhtry allows substantial financial
support to facilitate the implementation of new technologies in existing
mills in order to comply with rather stringent. environmental standards,
During the past year subventions up to 75 % of total investment costs havé
been given. ) ’ )
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T« POLLUTION CONTROI,_TECHNOLOGY
Tele Introduction

Te20

The major environncntal problem arising from the manufacture of
wood pulp is water pollutione This results from very high specific water
consumption, and the large quantities of dissolvecd organic substances and
suspended solids in the effluents The most urgent pollution problems concern

the chemical pulping processess

48 mentioned before, internal pollution controls are situated within
the manufacturing process, whereas extcrnal mecasures refer to on~gitc effluent
treatment installations, which usually operate on the final effluent from

the proccss,

It should be pointed out that the figures for the poss.ble reduc-
tion of pollutioh load by the various techniques outlined in the following

'scctions (842 and 843) arc mainly taken from reports :

1, OECD "Expert Report on ddvanced Pollution Abatement Technology". dddendun
IV to "Polluticn by the Pulp Industry", Paris, 1973

2+ "Study of Pulp and Paper Industry's Effluent Treatment", prepared for the
A0 by EKONO Consulting Engincers

3. "Develcepment trends within the pulp industry" by L. Bruneau, IVL, Stockholm

4e "Developnent Document for Proposed Effluent Limitation Guidclines, and

' New Performance Standards for ‘the thleachcd Kraft and Semi-chcminal Pulp

segnient of the Pulp, Paper and Papcrbcard MlLlS P01nt Source Category"
UeSe .Environmental Protection Agency, January 1574

5« Data provided by experts engaged by the Commission of the European Commu-

nities,

Intcrnal mcasurcs

These mcasures are desivned to rcduce the causes of pollution at
their origin, and oftcn rcesult in the recovery of chemlcals and by-products

as well as conscrvation of heat and watere

Figa Tel shows, schematically, the basic chemical process for the

nanufacturc of pulp, and the main sources of polluticn therefrom,

<

The most inportant intemal mcasures utilizable at each stage of
the process are outlined below, and for each of them feféfeﬁce is made to
Fig. 7.1.
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7 .2 01 e Wet b&rki.ng

Wet barking always causes water pollution of somc degree, usually’
above 2 kg of BODS/ton and about 15 Kg of suspended solids/ton of pulp, as

well as a considerable amount of lignin release;

There are two basic possibilities to reduce pollution from

this operation 3

(i) Dry barking, which can eliminate pollution from this stage almost
" completelys The bark can be reused in the manufacture of fertilizorse
The operating cost of the required equipment can be offset by the
increased useful yield and fuel value of the bark.

(1i) Recycling of tarking effluent,
In some cases, where the pulp mills receive wood in the fom of
chips, either direct from the forest, or - more usually = from the saw mills,

no barking is required at the nille In this case however thec problem of the
vark still remains in the forest or at the saw nill where the wood is debarked,

Te242¢ Washing and screening

Washing and screening losses can presently be as high as 20-30 kg
BOD_/ton for Kraft pulp, and 30-40 KgBROD Jton of sulphite pulpy (ﬁssuming‘
an 85 % recovory rate)e Such losscs an 5; reduced to 4 and 10 Kg of BODs/tqn
of pulp, respectively, by improved washing, utilising washing filters, con=
tinuousdiffusers and "hiheat" washing.

Ih those plants whioh p}actiée reoovcny of the cooking liquor,
the washing operation has ‘a particularly strong effcct on the final levcl

of pollution discharge.

The compounds dissolved in the water lcaving the wash take one

of three "pdhs". They are @

(1) Partly introduced and dissolved in the washed pulp ; (fraction dissolved
in the pulp defines the quality and efficiency of the wash)e

(2) dissolved in the eoffluent rejected during or after washing
(3) - dissolved in the recovered liqur, which is burnt after con-
centration, l

Hot screcening and closed screening systems can be used to reduce the volume
of the effluentes The former techmique is designed to remove the knots and

-, .
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shives in the pulp, thus avoiding the need for dilution of the pulp for
screcning, subsequent to washing, Closcd screcning involves the usc of a
closed circulation systcme The adoption of the ahove techniques will typi-
cally rcduce the BOD_ discharge by € Kg/ton, and the suspended solid lead
by about 50 %e.

5

Te2e3e Spent liquor treatment

This refers to treatment of condensates originating frem the di-
gestion of the pulp and the evaporation of spent liquor The untreated
evaporation condcnsate for sulphite mills, using calcium derivatives, uculd
contain a BOD5 load of 25=30 Kg/ton of softwood pulp, and pessibly up to
50 Kg of BOD /ton of hardwood pulpe The¢ corresponding pollution load from
this stage 1n a Kraft mill would be 10~15 Kg of BOD /ton of pulpe

For the case of Kraft mills, the re-useof condcnsate coupled with

treatment in a stripping column has lowered the BOD5 tn 2-3 Kg/ton of pulp,

For sulphite mills, a major step in pollution reduction was made
with the practicec of evapcrating the cooking liquor Unfortunately, the
evaporation itgelf yiclds & condensate which is acidic, and has 2 high spew
cific BOD. contents In some cases, ncutralizatiorn of the 1iquor. before

5

cvaporaticn is possible, and recirculation of part of the condensates to

the process has thus become procticable, Neutrullz"tlfmywhen possible, lovers

the BOD5 output from this stage by 50 7, and odsorption of acctic acid on

an ion exchwnger, plus stripping of methanol and other organics, by a
_further 20 %e It is thus posaible tc reduce the BOD5 of the oondensates to
56 Kgfton for softwocd pulp, and 10-12 Kg/toh for hardwood pulp,

b3

742 ¢4+ Bleaching

In a modern Kraft pulp mill, the blcaching efflucits codditute a
major fraction of the total pollutions The darkening of the effluent by lignin,
is of particular concerns. Due to their high c@loridg content,'the bleach plant
efflpents canmot be returned to the black ligquor for bufning, as this

would caﬁse t00 mtéh ‘corresion and they are- therefare usually discharged.
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Oxygen blcaching is a delignification treatment which can be imposed between
the washing of the raw pulp ond the classicul bleaching operation 3 part of
the lignin is theroty dissclved, and the liquor including 50 to 70 % of
the total bleaching pcllution load can be recycled. Thus the operating cost

of this process is offsct by the resultingeavings in chamicclse

Unfcrtunately, not all the chlorine demand can be replaced by oxygene The
fraction which can be replaced depends on the blbdaching quality required
with about 50 % of the classical chlorine demand still neccssary for the
attainnment of fully blenched qnalities of pulp. The reduction of pollution
from oxyzen bleaching amoints tc 6=8 Kg of BOD5/ton of pulpe

£ -

The ion exci.anre techmicue can oontribute further to the reduciion of 5,35
and lignin in the waste water, This technique ains to extract the chloride

ions from the bleaching effluent, in order to allow its evaporation and com=

bustiones This techﬁique can reducc lignin discharge duec to bleaching by 75 %,

and BOD5 load by 50 4, thus also reducing the colours

The organic content of the bleaching effluent can aléo be deoreased by wsing
counter—current washing, which, by reducing the volume of hleach effluent,
allows its evaporation by burninge

Ly

Te2e56 Accident&l dischargea

As eontinuous effluent discharges are progressively reduccd, the
percentage of pollution discharge accounted for by'accidental releaces increases,

In a modern mill; cmergenc& tanks are available td recbver any
leakages. However, the best way of preventing the occurrenceof undue acgidental
discharges is by the operation of increasiﬁgly reliable process cquipment,
Furthermore, large and modern mills now Havé thé'opportunity to install
computerized process control, into which alarm systems for accidental dis=
charges can be builtes In this waoy,such dischargcs con be reduced to average
1 Kg of BODS/ton of pulpe

.

T2 e6e Summary of nossibilities with existing or developing internal measures,

It is considercd that with proper use of the relevant internal '
measurcs mentioned above, the BOD5 disch;rgé in a bleached Kraft mill can
be reduced to about 13 Ki/ton of pulp, 7 Kg/ton of pulp from an unbleached
Kraft mill, and 27 Kg/ton of pulp from the sulphite process,
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borval measurcs

Exiernal measures crnsist of the treatment of efflﬁents which are
dischargad during and after the manufacture of pulp, Intermal mca~ures = as
outlined in he previocus scction (7e2)wcan substaatially reduce “hc level
of pcllution vv moudifying the manufacturing process, However, in ucst cases,
effluent treatment is still required to reduce the final pollution load to

an acceptable level,

The existing procesces and techniquce designed te reduce the dise
charged suspended solids and organic wostes are likely to remain in sc fer
some time ; iiprovencnts and nc’ificatiouns, particularly in proccss custrol
o efflueat monitoring, hcwever, can be expectci.

In general proper externai treatnent comprises of, at l:ost: tio or
threc etages ¢ the primary trectment to reduce suspended solids, the sccon-
dary and *tertiary wiich reduce the BOD5 c'onte.nt, and possibiy spme.hdditimal
treatments, aimed at reducing colour,

Remcval of suspended solids

In order to avoid damaging the succeeding equipment, somne preirecatmc i,
pa ticularly of b;.rki:‘g' and warhing e“flnent is nommall y ez"ployed,

Prm..ry trea.tnont 1tself consi ets of removmg suspended ratnrvls,
both . organic -and 1ﬁ:wrgmic,bv a phyeizal proccrs.’ This is arcomrlished by
sxlinentation, usinzg mechanical clarifiers or sedinentation lagools, am./or

by flotation techniquese. .. .. e

.§ed1'.mentation lazoon

These lagoons.were widely used .in the.past, tut-the large lund
requirement, relatively inefficiont perform-once ard high cleaning costs
have recently made this technique less populars

Di agolved air flotation

e, ., e .

" Dissolved air flotation tcchnique has been particularly emplayed
5 the trecatment of, offluents from paperboord mills using wastc « paper 88
raw material, and has echieved up to 9B % removal of susyended coiidse
However, this type of equipment is at present expencive to install and operat-,
enl is therefore scldom useds It is pointed ocut that the economins of this

- prooess is rapidly changing, partioularly where space requirements are at

" a praarium,
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Te3s1e3e Mochanical clarificrs

This is probably the most widely used primary treataent methodas The
equipment basically consists of large circular tanks, with sluige scraping
mechanisms mounted in the centre, The settled sludge is raked to a sump or
hopper, aid is convcyed for further concentration or dispesel by sol.ids
handling punps. Floating material is collected by‘surface-sklmmcr, and then

discharged to a.hoppers

This technique can aclhieve suspcnded solids removal in cxcess

of 75 I 80 %o

7.3e2s Removel of BOD5 content

The BOD removal i3 generally accomplished by “iological means due
to the reintively high biosdegradability of the organic substancep~in the pulp
mill efflucnt, with thonotable éxception of thc lignin contente

inalysis of the available data from the CECD report (see tabic Tl)
shous that by fuar the greatest effort bohh within and outside the FEC, is
directed towards increasing the-number of Secondary (BOD5 removing) trecatment

installations,

Talle Tole Munbor of extera~l trentment ‘nstallation~ for pulp. and paper mills

Primary . Seconlary
b b g7 1975 '
g 1970 (fore;ast) % increascl 1970 (forocast) {,” increase
e : 4
f EE. 7 (1) 225 i 36 : 41 143 i 273
! No:a [’ember 362 434 20 273 646 137
¢ states (2)] - o

The three main treatment techniques'uéed for BOD removal are as follows 3

(1) E.cluding Denmark and Ir:land
(2) Non Member states : Austria, Cansda, Finland, Norway, Sweden, U.S.i.
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Te3:241l. sctiveted sludge

In this proccess, after attack of the waste by biolcgical ~rgrnisns,
a sludse is Torred, within the relatively fas*t retenticn time cf 3 « 7 hours.
& lerge quantity o7 cludge is gencrated by this tochnique, and onl;- part

of it can be recycled back to the process, or used &8 a bivlogicel fertilizer,

The ectivated siudge method invelves intimate contact cf the waste
with biological organisms, foliowed by sedimentations & hish degrec of BOD5

remorel is obtained. (95 %) .

7 +:%626 Fatural lagoon

This trcetient is bzscd on-netural biological activity (uxidaticn).
which has s fairly low rate, witn retention time beins of the oricr of rnthr.
It is therefnre used in lccations where lend is freely ovailahle, and/or
where the rrocess rate is enhanced by a warm climate,

7. ".2e3e sierated lagoon

The obility to ~ssimilate B()lD5 per mnit surface areea of a bisia is
considerzbly enhanced by the irstrlletion of artificial aeration equipmont.
Under optimal cenditions in sercted lagoons a retention time of § to 7 dcys
is snfficient tov ochieve an 65 ‘% reductiom in BODS.

The BOD removzl can beincreascd by erploying two cr more trceztaent

plcats in series.

7,33 Sludge treatment and disncsal

One of the major problemsconnected with externsl treatments, parti-
cularly biolegical »nr chemicel, is sludge disposel which in scme coes limits
the vse of above nethods for effluent trcatment o The cost of bHiological
treatment varies naturclly according tc the degrce of IBOD5 reuoval, but is
also strongly depcndent on the sudge disposal method used. ‘

7.344a Effluent decolouration

As pointed out in chapter 4,cifluent cclour is not cnly aestheticall -
displeasing but it interfercs with amatic org=misms by retarling the trans-
mission of sunlight through tiae weter. This thercfore represents 2 1:2jor
problem, particulerly for Krafi mill efflucnts.

&l
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Biolugical treatments have little effect on the cffluent coloury -
becarse the lignin derivatives mainly responsible ore not very bindcgrodable.
However, since colour is also an indirect indication of the prescnce of
dissolved organic compounds, its efficient removel, by a more sophisticeoted
method, mzy, in the futur:,obviatethe nced for biologicel treatrent tc

rcduce BODS.

Mot of the research ond development in this field har been cone
centratel on the development or lime precipitation techniquee; tecause of
their favourchle eccnomics, and the cxpericnce asquired in Kraft mills. Jolour
removal cfficiencics in the 85 ~ 90 % range are being achieved, out lorge
volvnes of sludge arc being generated. Work is prucecding to recover and

dewator lime sludge, @nd to incinerate it subsegaently in the lime kiln.

Other possible colour removal techkniques are currently receiving
attention, specifically the activated corbon and rcverse csmosis processes

which have not yet been widel;” used on the industrial scale,
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THE ECONOMICS CF POLLUTION CONTROL

_Int roduction

In this chnpter, estinztes cf the ccsis of achicving certain levels

of pollution abatement in the mlp industry arc pronoscd.

For this purpose the Cormission orizinally intcndcs
1o cbtain det-iled data end information frem each member countrys The infor-
mation rcquested concerned the present and planned pollution abatement to the

achieved, teking into account the various production categories, and the

distribution of producticn capacities.

Two sets of. questionnaireswere prepered and sent ocut to the Member
States for this purposec. However, the replies rcceived were genernlly irade—
mate, appirertly for rcasons of secrecy, lack of data, or »elvctcnce to

fumsich cuch infToraatione.

For this recson the anrlysis performed in this chapter is, of
necessity, based only on the claboration of existing information wnd da‘a

sources a8 lirted in Sestion 7.1 of this document.

YXcoromic torminology

Pollution conirol mcasures arc defined s rmeasures beyond those
nomally required Jor economical operation of the mill, and motivated by
the objective of reducing polluting effiluents and emissions .(dcfinition:
~dopted by CECD), '

The fellowing ecrnomic terminology, based on the IPA devilopment

report, has been adopied 3

Investment costs sre defined 2s the cepital oxpenditnres regquired
10 tring the trestment or control technology into opcretion. Thecc inclide
the treditionel expenditures esuch as desi..gp, surchase of lend ad 211 mechas
nical and clcctricnl equipnent, instrvmentation, site preparetion, picnt

sewcrs, all ccnstruction work, installation and testing, etc.

The cepitel costs are the fincncial charges on the ccopital exe
neaditures for poliution control.

The depreciation is the accounting chirres wiich reflect the de-

teri~mztion 21 a cnpitzl rsset -~ver its useful lifc,
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8.4.

8441,

Opcration and maintenance consts arce those ceosts required to
operate end maintain the nollution cbatencnt equifmenf. Theoy include labour,
parts, chemicaels, encrgy, insurance, téxes, solid waste disposal, guality
control, monitoring and admninistration, etc. .ny prcductivity increcases or
by~product revenues os a result of improved c¢ffluent control shuuld be
subtracted so that the operstion and meintcnance costs crrived at ere the

nct costs,

General »roblems in deternining the costs of pollution control

The concepts of "pollution control costs", ma their analyscs arc
currcntly being studied Wy the Commission as wcll as by a
nunber of Centres in the Community. Detailed discussion of this topic is
outside the scope of this document. However, it is pointed out that ~t a
rccent Conference on Waste Water Treatment (1) it was stoted thrt in goneral
"pollution centrol cost data cvailable ~t present arc irncomplete, and of
very variable cuality. Great cerc is needed in their interprctation and

only extremely tentetive conclusions can be drawn frem them",

DiSCussion1gf 1the rclevant sources of duto end théig_ptilization

Sources of data

(i) The OLCD report on "Pollution by thc Peper and Pulp Industry" (Paris,

1973) : In this report there are two basic sots of cost data

1) The tables containing tihe data for each OECD mcmber country and
which rclate to pollution control costs in 1970, snd the projected
costs for 1975 and 1980 where zveilcble. The costs are given in U.S,
dollarg per ton of pulp production, They are split up into internal
end external. costs for water pollution, and presented as a total for

air pollution,

2) The second set of daﬁa is much more detailed, but concerns only the’

" cout ertimates for specific internal ond external pollution control
meésures in a hypothetical, existing mill, prcducing 500 tons of
bleached sulphate puly per doy from scftwood. This study was part
of thé OECD Expert Report on "Advanced Pollution .Jbatement -Technology"
in this industry. | ' :

(1) "Industrial Waste Woter Treatment and Disposal within the EEC"
Ansterdan 6 - 8 May 1974
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(ii) Thc EKXONO report for the F.O : .s mentioned in chapter 2, this dudy
concerned only hypothetical new prcocauction installations, and dart
of its purposc was t2 ascertain the costs of liquid effluent treatment
to mcet various levels of purification, Capital, opcrating -nd total
trecatment costs for six mill case situations were calculated for dif=
ferent levels of peollution rcductions 9ne cost of certain internal

measures was also cons.dcred.

(iii) TP\ Guidclines Develctment Dosument 3 -In this report, the costs of
altaining BPLTC.\, BATEL and newy source pcrformance standards, as dese
cribed in chapter 6,werc calculated for a specific nill size in each

production categorys

Jelde2e Utilization or dnin
Onec aim of the a:alysis attermpted here is to establish whcther throre
exists any cnusensus between the varicus data sources concerning the cests
to achicve a specific pnllution discharge lovel within a particular proe-
ducticn ocategorya.
Tshle 8:1 summarizes the necessary background to the cost estimates in

the three main sources of drta utilized here 3
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TABLE 8.1l.

COMPARISON OF AVAILABLE DATA SOURCES

- 30 -~ ENV/118/74-E

Relevant pulp produc=- Based on Annual Assumed pollution Pollution control
Report tion categories consi- { Mill size prices charge as | discharge level Data considers costs for reductiond
dered in % of in- before any anti-
vestment pollution measure | New Existing } Both Both
cost (2) mills| mills lmill BOD SS {(BOD_+38)
BOD S3 only only types 5 >
Kg/ton Kg/ton
OECD Semichemical D) / /
Sulphite ) No size / /
(non integrated) sulph.| ) distinc— 1970 / /
Integrated sulphate) tion / /
pulp and paper ) 16
newsorint from ) / /
groundwood )
OECD Bleached sulphate 500 tpd (1) | 1970 16 45 33.3 / /
(advanced Tech
EKONO Bleached sulphate 300 tpd ) 40 25 / /
Bleached sulphate 750 " ) 40 25 / /
Unbleached sulphate Deco, 15 2 30 / /
and sack paper 750 Y1971
Newsprint from
groundwood 350 ¢ ) 20 17 / /
oP: Unbleached sulphate 1000 tpd . ue. ot 25 5 / /
#NSSC ~ sodium base 250 " )1071 stated 175 3745 / /
NSSC - ammonfa base 250 " Y+~ @ - - / /

% N3SSC

: neutral sulphite semi-chemical

71) ‘teped, : number of tons of pulp manufactured per day

!2) Annual charge is made up of depreciation on capital expenditure and interes* on capital
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It can ve scen from the aoove tuble that strict comparison of the
data from the different sourcees is not possible. Therefore certain assumptions

and simplifications arc made, anl cxplained belcwe

(1) Pollution index

In all the cost data available, it is impossible to distinguish

the amount devoted to a specific rcduction in BOD5 discharge only, and that
used to achieve a reduction in suspecnded solids r‘.ischa}rge onlye This is, of
course, partliy due to the fact that many techniques athicve reductions in
both types cf parameters, although ihe relative amoint of rcduction is usually

greater for one of them thanfor ilio othere

Therefore, '>. composite index of pollution has had to be adepted,
and that uscd by the OECD was adhered to, This "Pollution Level Index" is

expresscd as 2 9D, Kg/ton + S.S. &~/ton, As the OZCD report pcints out, such

5 :
a scleciion is rather arbitrary, bui has little effect on the fom of the
pcllution lecvel VS cost curves However, care must be taken in using this

curve because soveral o¢ nbinationsof BOD5 and suspended solid levels could

give tho scne pollution index.

(2) Prodr:tion categories and mill sizes

[RoveSY

The productinn catogeries adopted in this document are basically
equivaelent tc the classif ecation usod in the OECD report, except that cata

concerning the paper making stage has not been considercd,

This makces direct gomparison with the EXOM0 data very difficult,
because the latter considers integrated mills in four out of the six case
studicse Thuse types of mills are clcarly more appropriate for new production

installations,

. The EP) docunent does not comsider the mechonical and bleached
sulphate prcduction coteroriese Furthermorey, it subdivides the semi-chcmical
category into installations using ammonia-basedcooking ligquors, and those
using sciium based liquorse Such o classification is appropriate to the
structure of the industry in the 1¢S.fs but does not roflect the sithation

in the Community,

The mill sizes considered in the various case studies are @Hdlso
different, but although this mnltes direct cost comparisoms hazardous, it does
provide sone idea of the variation of pollutivbn conirol costs with mill size,
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However, most of the cose studies consider mills which have more
modern process equipment os well as production capacities well above the
appropriate averages witiiin thc EEC, for each of the categories considerede
Hence, from this aspect, the cost lcvels indicated are likely to under— -
estimate the true total cost of pollution ocontrol for many pulp mills

within the Community,

(3) Eoononio data

The OECD have assumed a 10 year depreciation write-off period
for anti-pollution installations, and an annual interest rate on capital
of 9 %. In effect this results in an annual charge of about 16 % of the
investment. The 10 year deprcciation period probably underestimates the

lifewtime of anti-pollution equipment ir gencral,
EKONO use an annual charge ratc of 15 %,

As con be scen from Table 8,1, the price and cost estimates for
all data sources arc based on 1970/71 pricess Thus, althougﬁ they are come—
parable in the appropriate cascs, they underestimate present and probably

future costs, duc to inflationary factorse

It should also be noted that the OECD and the rolcevant EPA estimates
concern the installation and operation of cquipment relative to an existing

mill, whoreas EKONO considers only new mills,

Finally, mention should be made of the difficulty of determining
investment and operating costs accuratelye The former depends to a large
extent on such factors as the price of land, construction, eto (sce section
842)e The cost of these is highly variable, even from one region to anothor,
The net operating coste arc calculated by subtracting ahy savings in energy
or materials (see secction 8,2) from the total cost of eqipment operation
and maintainance,_énd the nonetary value of such savings is often difficult

to estimate acouratelys

Analysis of costs

With the above reserﬁations, cost estimationé‘for speciffic levels

of pollution abatement ere given in Tables 842 and 8.3
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Table 8.2+ indicates the ectimated average costs - per ton of
pulp manufartured, in 1970 UeSs dollers = required to ottain the appropriate
set of proposed effluent norms, as laid down in ehapter 9 , Table el These.
costs are also expressed, in turn, as a percentage of the average 1970 OECD
price of the relevant category of pulpes In this way, comparisons can be made
with the expznditure for pollution conirol in 1970 and that furesemn for 1975
and 1980 in the OECD recport, expressecd as an average over ORC) mcmber countries,

The cos’s to atlain ths target noms /'were estimated by considering
all relevant available data scurces. For each set of data, a graph of pollution
control cost vs, polluticn index (P»I) was comstvucted, and the cost read off

at the appropriate target P.I. level,

The proposed norms shown in Tables 8.2 and 9.1 were initially chosen
as a suitable buse for analysis, beceuse they are fechnically practicabie
(soe chapfer 7) - in the exnmerience cf one member countr;y uav.mp a wide
variety of dlschargb/rece ving water situations = environmentally desxra’ble ;
and ‘hey are less severe thmn prescut Swedish and proposed UsS. DuTE. diSw

charge no 'ms @

Tarle 843 prescn’rs the average efflucnt discharge leval pes production
category ir. 1970 and estinated for 1975 and 1980, and the co: r'@spond ing . ‘
pollution contrcl expenditures, for indisidual FFC member vountries, abst-acted
from the OECD report. Thece data ars compa.red with the estimates of *he
costs reqxi*rd to atta n the proposed norms, shown in Table 8.2 and 9.l.

The comparable U,S. es*jm tes and norms are also shown, ’

The followinz should a'so be noted with respest to ‘I‘a'bles 8.2 az;d 893.

1. The figures reflect ithe total cos*s of pollution eontrc”.+ The acfna.l
birdenr 'on the industry may be muoh:lower, as a result or financ ial aids
providsd by public bodics (se~ chapter 6).

2+ For the semi-chemica) and sulphite processes, the cost estimates were
madé w? th reference to the lower set of discharge levels within each
category (see Table 941), '

)




3.

i8 mention3dd inChap.5 the propo§pd noms are generally comparable
to the norms applied in Sweden in 1972, and the proposed US BPCTU.L levels,
and are in most cases identical tc the "Contrat de Branche" valucs, The
lattér are the only unifcrm effluent discharge standards in existence within
the EEC, epecificrlly established for the pulp industry, and have proved
to be technically feasible and environmentally necessary,

It should finally be noted that the EFA BPCTCA and BATEA levels
. in this document may be slightly different from the final proposed guidelines
and standards, The former refer to the EPA's contrastor's suggestions since

only the contractor has given price estimates to cttain these lecvels.

The final EPA proposed guidelines and standards are generally
stricter than in table 8.3,

Be6e¢ Discussion of results

8.641¢ Bleached Kraft oulp

It can be seen from tzble 8.2 that to attain a Pollution Index (PI)
of 28, the cost is expected to be at most H~6.5¢/ton. This represeants adbout
3 % of the 1970 Hrice of Krat't pulp, and is less than the average pollution
control‘expenditure foreseen by the OECD countries in the Kraft category,

for 1980, |

Table 8.3 shows that France expects to achieve a PI of 29 Kg/%on
by 1980, and Belgium has already Burpassed this level, ' * ‘

8.642¢ Row Kiaft puls

: The cost of achieving a Pe.I., of 12.5 is expected to Ho befween
445 and Te6 g/ton of pulp, i.ce 246 = 443 %Iof the 1970 Kraft pulp rrice.
Similarly to bleached Kraft, this is withih the average OECD’expenditure
for 1980, in the Kraft ocategory. '

The expécted PI in France by 1980 is 21, (table 843), which is
congiderably higher than 12.5, and the projeoted pollution control costs
are considerably lowers On the other hand, Belgium has already attained the
latter index.

The U.Se BPCTCA levels envisage a PI of 14 Ké/ton by 1977, with
a corresponding cost of about 7.6 ﬂ/ton.
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8e643e _S:Al'_l_gil}at,e,g}g}‘g
As montioned in 3.3.2, in this production category, fécovbry of -
the oobking liquor is only feasible whon 8oluble bases such as sodium or
magnesium are used. Table 9.1 thus defines two appropriate pollution discharge
levels § PI of 102.5 for mills with cooking liquor recovery facilities,
and 175 for mills without such facilities,

The cost estimates of achieving a PI of 10245 vary strongly from
one country to another (see table 8.3), This is possitly partly due to the dif=
ferent distribution of mills with and.withcut recovery fac’lities in the

different countries,

The estimated costs range from 9 fF/ton for Sweden to 23 g/tom for
France (sce Table 8.2). Howcver, it can be scen from Table 843 that Franoce

envisaged achieving an averase PI of 140, and Germany of 110 by 1980,

84644e Semi-chemical

In this categery, the size of the mill is of crucial importance
(sce chapter 3) since it is gonsidered that recovery of waste is not econo=
mically practicable for mills which produce less than 100-150 tons of pulp
per daye. The proposed target norms reflect this difference ; for mills
producing less than 150 tons/day the PI target is 133, whereas for those
producing more than 150 tons/aay the target is 21,

Qn the busis of the EPA develcpment report, it would c:ot 1445 $/ton
8 S/ton to attain a PI of 21 Kg/tor, depending on whether sodium or ammonium

and

based cooking liquor respectively are utilized. (Table 8.2)

France forecasts a P.I of 125 by 1980, the Netherlands of 40 by
that date. The EPA has proposed BPTCA levels of 30 for this category.
(Table 8.2)
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‘pulp, (Table 8.2)

\s mentioned before, tost mechtmical pulp mills are part of news—
print manufecturing installations, '‘and it is often difficult.to distinguish
the pulping stage in order to measure and control the discharges,

However, to enable this category to be included here, a'%arget P.I
of 15 kg/ton, corresponding to 5 kg/ton of BOD5 and 5 kg/ton of suspended
polids has been token as technically and economically practicables

Te attain a P.I of 15 is estimated to cost less than 6 g/ton of

.

Whereas in France the average PI was expected to be as high as
29 by 1980, in Germany a PI of 5§, and in the Netherlands a PI of 8 was
envisaged, according to the OECD report,

Goneral evaluation

From Teble 8.2 it can be seen that the costs estimated necessary
to attain the relevant target noms of Table 9¢1 are generally lower, or
in line with the expected expenditure on pollution abatement by 1980

averaged over OECD member countries,’

Furthermore, Table 8.3 shows that in individual EEC member countrics,
the average levels of pulp mill pollﬁtion discharges estimated for 1980 are often
lower.or equal to, and only 4n a few ocases higher, than the appropriate nomms
shown in Table 9.1, The individual estimatied cost expenditures in 1980 are
also generally comparable to those judged to be nébessary (according to Table 8,2)
to attain the proposed target norms, However, figures are only available
for a few Member $tates.
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TABLE 8.2, COSTS ESTIMATED TO BE NECESSARY TO ATTAIN PROPOSED TARGET NORMS
Production Data Mill size Target norms (see Table 9.,1) | Cost to attain target OECD 19 Expected expenditure
category source considered norms 70 avera | on pollution control
BOD Ss P.I ge sell= | averaged over OECD
Kg/zon Ke/ton (2BOD5+ Ss) g/ton ‘;“;.;é gilgﬁﬁD ing pri- | countries, expressed
price €lce (g/ as % of 1970 pulp =el—
1 ton) ling price
1970 | 1975 1980
(fore~ [fore-
cast) |cast)
Bleached OECD( Advanced 500 tpd 9 10 28 3-6.5(1) 1.8-3.7
Kraft Tech. study)
EKORO 300 tpd " 548 3e3
" 750 " n 4.4 2 .5 approXe.
177(2) 0.7 | 2.4 4.5
Raw Kraft EPA 1000 tpd 5 2¢5 12,5 Te6 443
EKONO 750 " " 4.6(3) 246
. ZPPI O e
Sulphite 45 12,5 | 102.5(4) 173(7) 1.8 | 7.9 10.0
0BSD For B 80 15 175 (5) *
or Fran
ce only all 102.5 23 (6) 13
OECD Sweden " " 9 52
OECD U.S.A. " " 14 8.1
OECD Canada " " 17 (6) 9.8
Semi—~chemical 8 5 21 (8) 125 2.0 9.7 -
60 13 133 (9)
EPA NSSC-Na 250 tpd 21 14,5 11.6
EPA I‘ISSC-HH3 250 " " 8.0 6.4
Mechanical 5 5 15
EKONO 350 tpd (4.5(b) 3
OECD all " ¢6.0(c) 3.6
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Remar ks concerning Table 8,2

(1) Lepending on technique : 3 ﬂ/ton for best internzl, 6,5 ﬁg/ton fer extermal only
(2) weighted average of bleached and unbleached pulp

(33 Cosis refer to mills making sack paper

. (4) Kith recovery of cooking liquors

(5) Lithout reccvery of cooking liquors

{6) Ixtrapolated from PI = 130

{7) Keighted average of bleached and unbleached sulphite pulp

.(8) Froduction capacity } 150 tepod,

(9) .Froduction copacity < 150 tepede

(v) Yewcorint from groundwood

(c) CECD average excluding Canada
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CO&PARISON OF THE TARGET NORMS AND THE COSTS ESTIMATED NECESSARY TO ATTAIN THEM, - 374 -
Table 8.3, WITH @fﬁTl POLLUTION EXPENDITURE AND EFFLUENT DISCHARGE LEVELS FORESEEN BY INDI- ENV/118/74-E
VIDUAL EEC MEMBER COUNTRIES

Pollution indices and corresponding pollution Target EPA (U.S.A.)
control expenditures as foreseen by EEC mem— norms sHefe
ber countries for the OECD enquiry
. E.E.C. country Pollu~. [Cost ran- | BPCTCA (1977) [BATEA (1983
Production (OECD data) 1970 1975 1980 tion |ge reqd. (1983)
Category (or U.S.A.) In- to achie-| Pollut. | Envisd Pollut.| Env-
Pollut.| Costs{ Pollut,| Costs Pollut. | Costs]| dex ve PI(from index Cost index | is.
Index | g/ton| Index | g/ton Index | #/ton ‘ gable #/ton cost
8.2
Bleached Kraft |France 134 0.3 44 4.3 29 5e2 8 32645 _
Belgium 19 7.5 18 10,2 18 - ¢ = - =
Raw Kraft France 64 042 i3 0.23 | 21 0.7
Belgium [ 12 - 12 - 12 2| 125 |4.6-T.6
UsSeAs (EPA) 14 7.6 7 11.0
Sulphite France 485§1g 1.5 35951% 13.4 |140(1) 21.6
Italy 642(1 - 620(1 - - - 102,52 9-23
Germany 256(1) | -~ 195(1) - 110(1) -
Semi—~chemical France 320(3) | 1.8 }302(3) 11.3 [125(3) 16.7
Italy 224(3) | - 206(3) 25 - - 21(4) |8-14.5
Netherlands 58(3) | 346 50(3) 3.6 40(3) 3.6
U.SeA.(EPA) _ 30 13.7] 12 18.4
NSSC - Na
UeS.A.(EPA) ‘ 30 4.3 12 9.0
NSSC — HN '
3
Mechanical France 58 0«3 44 4.3 29 5e2
(Including news-|Italy 47 0 40 2.0 - - 15 (6 o
print) Germany 5 0.5 5 0.6 5 1.4 *
Netherlands 51 0 8 57 8 57

Remarks (1) No distinction between mills using and not using recovery
(2) For mills using recovery
(3) No distinction made by mill size
(4) For mills producing > 150 tpd
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9« CONCLUSIONS AND PROPOSALS

9e1le¢ The pulp industry has the potential to be a highly polluting industrial sectore
Pulp mill effluent can contain appreciable quantities of suspended solids, can
s;verely deplete tﬁé oxygen content of the receiving watercourse, can contain
toxic substances, and can discolour and cause foaming in the receiving
watercourses Whether or not this potential to pollute is realized however will

depend on :

- the type of pulp producing process employed ;
- the volume and type of effluent discharged ;
, = the environmental characteristios of the medium receiving the dlscharge $

= the extent to which Member states have 1eglslated against the d‘scharge of wast«

9.24 In terms of B°D5 and suspended solids the worst pollution problems are likely
to arise in the sulphite pulping precess : for & sulphite mill wih standard
1970 technology (not taking into account the effects of external control measures
the effluent can have a pollution load of 450 kg/ton BOD5 and 60 kg/ton suse
Jpended sqlids“a Such a poliution load can he seen to be substantial when
compared with the kraft process of pulping, in which recovery of liquor takes
place™, In the laticr casc the pollution loads can be as low as 40 kg/ton

. BOD5 and 10 kg/ton suspended solids.

9¢3e To date France is the only member country to have drawn up legislation spe~
cific .to pulp mill effluent. Belgium has drawn up environmental quality stane
dards specifically applioable to a number of industrial sectors including the
paper and pulp sectores Some other countries use "guidelines'" which are part

of the general environmental legislation,

2 If the cooking liquor is recovered, the BOD5 and suspended solids are
reduced to 250 kg/ton and 50 kg/ton respectively = recovery however is not
possible if the traditional calcium base or an ammonium base are used.

xn The recovery of cooking liquor is much mofelcommon in the kraft proocess
than in the sulvhite vrocess. -
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9.4 There are numerous technolégies available for reducing the pollution load of
pulp mill effluent, These technologios can take fhe fonm‘of intornal measures
(i.e. measures which reduce the cause of pollutipn at their origin by modi- -
fying the manufacturing prooess)tor external mcasures (i.e, treatment of effluent
discharged during and after the maﬁufacture of the pulp). It must be emphasizcd
however that theintroductiom of such technologies will require the industry
to inour extra costs, and that in some mills such cosis coulq be cause for

significant concem,

9ede Whilsh for reasons outlined .in section 841, it hus not been possidle to draw fimm
oonolusions from the cost data available, the following should be highlightod 3

= the unit costs of achieving a particular effluent standard are likoly to
vary from one country to another. This can be seen from table 8.2 where for
sulphite mills the costs of achieving a PI of 102,5 are estimated from ﬂ 9
per ton to # 23

« the unit costs of control are likely to differ substantially depending on
the size of operating unit, In the case of semiechemioal pulp, for example,
the cost of achieving a PI of 21 in mills producing more than 50,000 tons per
annum is estimated to be ﬂ 8«1445 per ton, depending on the type of cooking
base usedeute protided by member. countries, not disaggregated by mill size,
indicate costs of up to S 25 per ton for PI indices which are weli above 213

= the more modern plants are likely to face much lower unit costs of pollu-
tion control than the older plants, This is one of the reasons for the
' sulphate pulp mills generally facing lower unit costs than the sulvhite

mills ; the former process being more recentp

= the peroentage inorecase in costs, relative to the pricé ofhﬁﬁlp, likely to
arise out of controlling pulp mill effluent to the standards proposed in
Table 9.1 ocould be quite low relative to the increases in the costs of other
factors of production which have taken place in recent years. In the case
of bleached kraft pulp, for examplé}w%hé"indréébé in costd ‘could Ye-less
than 5 % and in the case of the sulphite and seml-chemioal categorles the

s

ocost increase could be of the order of 10 %. These cost increases assume

a base 1eve1 of no oontrols. \

Furthermore, it seans 1ike1y that fhe peroentage of costs ‘acoounted
for by the pollution abatement measures necessary 4o achieve ° appropriate
discharge norms in Table 9.1 would presently be lower than estimated above,
because the price of pulp has risen very much more rapidly since 1970 than
that of the required pollution control equipment.
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9¢6e This then is the situaticn which the Commission has had to consider in

preparing its proposalse The approach followed is essentially a straight-

forward onee It covers :

- Uniferm cmission standards
~ Flexibility cf ‘application
- Pussibility of financial aids at national level
- Possibility of exceptions

~ New technology

9e7e Uniform emicsicn standards
The Commission pronoscs the adoption on a Community basis of mmission
standords for the pulp industiry, as being the most appropriate and practicable
first step towards reducing pollution from this sector. Thse standards are
set out in the table belowe They are differcntiated according to the type of
process (as noted above in Dporae2 the pollution problems vary according to
the process). They arc differentiatel also to some extent according to the type
of treatment used, For example the propdsed'norms for the discharge of suspended
8clids vary according to whether or not aerated lagoons are available for the
«reduction of oxidizable matter,
In general, thesc norms can be considered as miﬁimum, and it can be
seen from Figse Heled to 5,1.E that they are in most cases lcss severe than
those propored or in use in some major competitor non-member countries.
Toblce 9ele
A B (1) B (1)
TYPE OF PROCESS
SS
ke/ton BOD SS (
& kg/ton kg/ton |
KRFT | rew | 2,5 5 . f 10 !
bleached | 1o 9 20
with elimination or reutilization
of waste liquors 12,5 45 50 :
SULPHITE - :
without elimination or reutiliga= _ '
tion of waste liquors 15 - 80 . 85 i
NI . production capacity >150 tons/day 5 8 : 5
CHEMICAL
| production capacity {150 tons/day 13 60 60 :
! -:
!l MECHAWIC.LL 5 5 5
3

1) to be uscd if reduction of oxidigzable contcnt is achieved by aerated lagoon
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Thé Commission believes that the adoption of such norms over a
period of time by Member states would help to ensure a considerable initial
reduction of the pollution resulting from the pulp industry, while still
permitting them the neccessary latitude to take into aocount both locel en-
virormental and economic condiderations (see parage 8,9, 10, and 11 below)e

Flexibility of application

As noted above in parage 1, the actual pollution caused by a pare
ticular factory will vary according to, amongst other things, the volume of
effluent and the environmental characteristicés of the receiving médium. It
was also noted that the unit costs of achieving a_ particular effluent standard
are likely to vary from on€ country to another, and algo according to the

size of the operating unit,

The Commissior. i2sxsfore beliQVeBthai Member states should enjoy a
wide measure of flexibility in applying the uniform emission standards set
out in Table 9ele Specifioally, provided that in the case of already existing
plants the emiesion standards are achieved by the end of a ten year period,
Member states should be free to work out a programme of pollution reduction,
case by ocase, which take®s into account all the necessary factors, both econo=
mic and environmeatal, Besides having the possibility of varying the timing of
the pollutiop reduction programme, it should of course also be open to Member
states to impose emission standards which are more severe than these basic
stendards, where local conditions call for this.

In the case of new: ‘plants, as well as new capacity which is added
to already existing plants, the limit with1n which the emission standards of
Table 9¢le should be respected would be twelve months at the
latest after the Gate the plant has come into peration,

Financial aids

itiip.recognized that the application of the proposed discharge norms
may in somc® instances creats ﬁndesirdble economic problems and may thereforé
necessitate aome special a1ds. The Commissjion .is - preparing a. communication to
Member- states oni” this’ matter.
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9¢10e Poccibilityr of eucentions

%e1l.

The Commission recognizes that, even though there is every possibie
lity for the suggested emission stondards to be applied flexibly so as to
toke into account different environmental and economic situations, these
standards may still not provide sufficient flexibility where certain dischargces
tc¢ tidal waters arc conccrnede Factors which may influence the pollutant
cffect of a particular discharge indlude the state of the tide ; the direction
of local currents ; the point of discharge ; in the case of estuaries, the

geographical shape of the estuary ; and the quantum of organic matter dischargeda

In the light of this the Commiscion recognizes that there might be
a ccse for differentiating between the conditions imposed on discharges to tidal
waters and thos2 imposed on inland rivers and streams, However, them moy
certainly be cases wherc the imposition of the norms of Table 9,le on plants
discharging into tidal waters is entirely justified, Moreover, therewill be
cescs where the discharge to tidal waters (becausc of amenity considerations,
for exanmple) may be subject to operational conditions which in effect render the
norma even more severce Bat in other cases these norms, or the parameters in
vhich they arc expressed, may not necessarily be reievant. The Commission be=
licves that exccptions could be permitted in the ocase of those discharges to

tidal waters where it can be demonstrated that, under the actual conditions of

discharac, no appreciable degradation results in the quality of the receiving
waters The evaluation of what constitutes an "appreciable degradation" would
of course need to be undertaken in the light of any envirommental quality
objectives (immission standards) which may exist for the water in question and

23 a fun<tizn of the use t¢ which the water is put,

New technoloa’_

The Comnission is presently considering whether the need exists
for action at the Community level on research and development in the field
of pollution control tochnology specifically applicable to' the pulp industry,
It will send a special paper on this problem within a very short time,
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' TABLE 5.1, °

SUMMARY OF EEC MEWBER STATES' ENVIRONMENTAL LEGISLATION APPLICABLE TO EFFLUENT DISCHARGE FROM THE PULP IN'DUS'I;RY

i nis ion Imml""mn ) Lesdst  sionns Genwral uidelines .
’ .:;:\"'.‘u:l--l‘, ", .
¥ ki Blifluont [iffluent \
T . e suidelin|: tandnrds Ind aspeats propared siralsrds.
S uideline: |standard suideline ndard llnin nest propa~ed nt (
| A ) .
‘ larr8té Royal 23/1/74, etc 13 ~ Fixed for all industry.
Controls effluent discharge into May be extended to individual industria]
B No Yes W .
T o4 - o Yeo 1; public semers sectors.
. ’ . 2 ) surface waters
| ' 3) aguaducts
. . . « By the act of 6th Decemver 106/ sexinun d:sc“ar-e Trirary l:ecordarr ‘
old . wnolluters pay a charre for vollutilon | g-xovca (k;/tonrme) treginens treainentT ,
o Yo Yes No Yes discharged and receive heln for = : i
millk . * financinr antinollution investnents. . ss £CDs S5
. = i faioun discharre standards are . T .
2ized in unifom menner, Can be kraft g;::lgagl;ed 16'5 3 €
LSLAVCY ‘ locally stricter. J.eac: . .
& atald (l.'l . »ulnhl .¢ 2 .
| = An afrcencent sirmed with the I'infister{ with liquor recovery T 12,5 s %0
- of the Fnvironment covers a nrosramnme | wwithout ® 15 o 69
. ] of pollution reduction for chemlcal | Jeni-chemical ¢
new No Yes and scafi-chemicul pulp mills. zore than 150 .ons/day 5 1 8 5
mil X Deadline in 1976 with all aitlls less 13 60 60
provided with biolonicnl' troatnent.. # biolorical treatment by zerated lacoon
. i Draft législation on effluent Units of noxjiousness determined by
; : : | discharge 29/3/74 3 taking into account suspended solids
. Imposes taxes as a funotion of oontent, chemical oxygen demand and
the noxiousness of the effluent. toxicity of the effluent.
GEUATY ] vee | 1w - Yo Many aspects of water pollution .
‘ —_— ‘ are covered by regional (L¥nder)
> - - legislation,
; : ll' *ccoid ix to the Heal 5;'.?&"5'«'937'"'] Ho siamlarcs oresently apolicd to discrarre
Lpiet Yes _ _ Mo No Ho l au...or-z‘et'or..o. discharze 13 of waste vazer. o .
i ! recuired. .
- : Lezislation ‘.s. based on malntenance Standards related to 3% ~ 10D - toxicity - |
i| of vater quality as requircd by . | colour « ni! - amrionia, etc. '
oL w o . s i each use. . Lo national standards. Values rererally used !
D iCo - ioc -2 o] Azendzents to existing legrislation ere : I
L R w:icer coxnsideration, ' BOD e 20 mg/l nax.
! {1 Can be more strinrent, ) T




Emission Irmmission L .gisiation : General guidelia.s Individuzl
Country - = : —tzuthorisation |
Effluent wifluend . . . c 2 saai
suidelines :tandarLd guidelines | standards | Main aspzcts P: "posed standardi Cr p2rmissiony
Polluters pay a No precise stanaa:ds,
tax basaed on COD |but averagz is ab ut
NETHER - Yes No Yes No and niirogen 30 Ppm )f suspende | " g
m—— conlent solids
—_— 20 pprr of BOD,
Mercury prohibited
Effluents are divided into f .uv classes
, .o according to their toxicity, and per- .
IRELAND Yes No Yes No mrissible conditions are differentinted Yas
according to the class D effluent
Act n® 372 of June 13, 1973,
, - Permission to discharge waste waters ]
DENMARK . Yes No Yes No int> water courses, lakes or the sea xS
is required,
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TABLE 5. 2.

Sumxﬁary of OECD Member countries legislation relevant to pollution by
the pulp and paper industrv , up to 1972
(taken from the OECD repnrt an ''"Pollution by the Paper and Pulp Industry - Paris

U 1973)
COUlTRY AIN ASPZICTS OF LEGISLATION PROPOSED STAIIDARDC #
AUQTRIA l.ost effective methods available Specific to each mill site : 3O, Knnob/day -
relative to cost
SELGIU 3 river catégories He 1 t = 25°C Oq content 70 % or saturntion(niw
‘ . We 2 t = 20-25°C n CO=70 °.
N° 3 t = 30°C " >3 ar/l
“‘ater treatment companies to Settling matters after i1 (all categories) :
be created. i,5 ml/1
Receiving water body quality is ioad discharres based on BOD, 53, volune
criterion. (specific to each mill site).
CiCIADA Dest practicable technology to be 30D standards (untreated 1bs SOO/AD£
applied to each plant, effluent) : .
Gulphite 55  or less yleld 255
5565 .» " 170
more than o5 ° i50
Sulphite bleaching a9
Kraft pulping [
Kraft bleaching 27
NSSC 80
S{. standards based on each
process corioonents
FINILWD Discharge of waste subnitted to Based on water quality, health etc.
g:rnit only, up—to-now, Guidelines for SS and 30D (1n kr/tonne) &
idelines exist, e
58 BOD
Ceni~chemical pulp ,-1¢ -
Sulphite nulo 15=25 o0=-80
Sulphate pulo 10-18 2m=
llewsoprint 5=10 3=-10
Paner ard Toard -ie lomiC
Fiber voerd Qa0 -
Butroohicetion taken into consideretion.
FRAIICT - By the act of "6th December ;06! saximun discharce Prircary I econcarv
nolluters pay a charge for oollution TKz: corne) treatnent itreatnent*
discharged and receive helv for - ;
financinrz antinollution investnents. Sss 20be : Ss
= iinimun discharre standards are . . ’ P
fixed in uniform menner. Can be kraft g?::gg:ged 13’5 2 e
locally stricter. Sulphite '
-~ An agreenent sismed with the :‘inister| with liquor recoverv 12.% oHs 50
of the Fnvironment covers a vrogramme without 15 &0 85
of pollution rdductiorn for chemical Seri-chemical :
and semi-chemical pulp mills, rore than ‘50 .ons/day 5 1 8 -5
Deadline in 1976 with all mills less " 13 60 60
provided with blological treatment. |, y4,1501ca1 treatment bv eerated lacoon
— wnd
GERMANY - Current rerulation is baséd upon Standards resed on :
a 1957 Federal act. A provosal to . echanical treatoent
introduce a ta: on discharges of Settlinr rmatiers : not practicallv measurable
pollution is examined. Insoluble natters : FG-IOO re/l
- A list of standards related to pH t 5.5 ]
vaste water treatments has been Creniczl treatment
vrepared, based on ¢ SeTtTInr natters .: O, =G, mr/l
yyo b . - ~
Aw Cel%u%ose . ;;aolnble natters : 305120 nr/1
B = Cellulose and oulp — . BGeh :
CDFF = Cellulose with wood g32°“ : égs~égoﬁ274l '
opulo, dves, wasnte 5 ¢ Bt *
vaver or rars, Rioloricel treatment
strav. . veTTIinr nacters ¢ O.3 me/l
Insolubie uat*ers s 20=--0 u~/1
K .nos t 100=CC me/2
BODg, s 2T=40 nc/)
Tl B Y recordliiy to the Health Act of T 110 standards voresentlv apoliecd to discharre
.1 authorizetion of discharre is of waste vater,
‘reauired,

® 58 = Susponded solids.
. BOD = Biologicnl oxygon ‘demand. ‘
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using the best practicable means.

The regulations are based on the
Environment Protection ,ict - 1069 -
and a nunber of orders concerning
subsidies for antipecllution
investments.

Standard performances for discharge
are not discharge standards as they
can be lowered vhen necessery.

COUNTRY MAIN ASPECTS OF LEGISLATION PROPOSED STAIDARDS
JAPAN Under the 1971 act all mills will have Standards for 1776 deadline
to observe minimum standards all around (exoressed in opm)
the country (to be applied in BOD €COD &5
successive steps between 1972 and Semi-chemical 500 500 150
1776)., Can be locally stricter. Sulphite (paper grades) 300 500 150
Sulphite (dissolving grades) 600 800 150
Sulphate (dissolving grades) 120 00 150
, Sulphate (paper grades) i20 200 150
Paper and boara 120 120 180
NETHERLANDS Po%luters pay a tax based on COD Ho precise standards, but averarce is about
and nitrogen content. 30 pom of susnended solids
20 ppm of BODs
liercury prohibited.
L -
HORKY » . intstry of tnvironment has been Ilo specific standards.
created in 1972, According to new
lerislation (1°71) all mills must
apply ror nermission for discharre,
=
SPAIN .ater courses divided into 4 cate- Main standards for vulp and vaner industry
gories, and waste vater discliarges to be apnlied with sufficient delay.
classified according to their
harmfulness.
odiie) o Protection of the environment by Standard performances (ks/tonne)

BODs_from : A B2
-~ Barking 0-6 0-F -6 0-6
- Lashing 1-i8 =0 3=7 5«0
- Grinding - - - -

- Condensate - '=-12 520 0-3%0
~ Bleaching 2=5 10=20 O=:i3x 2=5

SS 2-5 2-5 2<5 2-c

A = l'echanical pulp
C = Sulphite
E = Fibre board

B = Julphate
D = Jeai-chemica

E

0-6
1030

2=5 |»

1

SWITZERLAID

Principle is tuv keep the receiving
water at least in the "Mesosavrobic
bete" quality.

Federal Act - July 1772 - stigulates
physical, chemical, biologica
characteristics of effluent.

Certain stendards apovlv specifically
to pulp and paper industry,

Standards for pulv and paper industry

BODg = 25 mg/l in 24 h (€C 2g/l neaks
permitted)

KlinOy «=£0 " " (150 mg/l veak
vermitted)

Sulphides = | mg/l in S-2
Sulphites = 10 mg/l in S03°

s

UI'ITED

Legislation is based on meintenance

~er

Standards related to

3% = 50D - toxicity -
KIiiGDO.: of vater quality ag required bv colour -~ nH - ammonia, etc.
each use. N , No national standards, Values renerally used
Anendments to existing leamislation are :
' are under consideration. BOD = 20 mg/l pax
SS =30 » n
Can be more stringent,
? S5
g¥i¥§g The "Feceral Vater Pollution Control Interim guidelines 30Dg
' Act Amendments of 1972" declares that 1b/ton 1b/ton
it i{s the nationel goal that the dis- Kraft .
charge of pollutants into the receiv- Toarse paver,
ing water bodies be eliminated by liner-board 5 6
1985, Newsorint 6 8
In addition to this goal, specific Biggig:ghzgd 10 10
interin requirezents are stipulated, Bleached 10 12
They relate to the application of the Sulphite
"best practicable control technology = aber . 26 40
currently availeble", the "best bissolvinz 20 80
available technology economicelly RIS 15 25
achievable”, or the "test available Cround-i.cod
demonstrated contrsl technology". R eéc ad 9 5
Interim guidelines heve been issued Bleached 10 6
by the Environmental Frotection De-inkiggd ; 22
Agency. Paperboar
Peper
Boarse 5. 5
Fine é 9% fillegg e 6
Book (»8% fille 15 6
L_ Tissue 6 8
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NOTES CONCERNING FIG,5.1, A, to 5,1, F,

L General
1) Unless otherwise stated below (Section II), all the data shown are
taken from the OECD study on pollution by the Paper and Pulp
Industry, NR/ENV/73, 13, Since this report was compiled in 1970,
some of the data are now out of date, In particular, Swedish an

U. S, norms have become very much more stringent,
2) Dotted lines represent ranges of permissible discharge levels,

3) In some cases, daturmr for a particular Member state is bracketed
eg. (B)., In this case 2 discharge level estimate (OECD) rather than

an actual norm is shown,

1L Specific

Fig, A :

Fig,B : USA (1) refers to the recent EPA BPCTCA level (Best prac-
ticable control technology currently available) to be achieved
by 1978, USA (2) refers to BATEA (Best available technolagy
economically achievable) level to be attain=d hy 1983,

Fig.C : F (1; anplies to instaliations with a daily production less than
150 ten, F (2) to those producing more than 159 ons per day,

Fig, D : F (1) applies to mrills which do not recover cooking liquors.,
F (2) applies to those which do practise recovery,

Fig, E : Data generally applies to integrated newsprint factories,
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FIG. 5.1.B.
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FIG.5.1, E.

MECHANICAL PULP (NEWSPRIM): DISCHARGE NORMS
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A1l

TAFLE6.1.A

Examination and comparison of financial and cther forms of aid granted to

the pulp and paper industries by the Member States with a view to pcollution

abatement

A detailed examination of the financial aid whlch the ot;teq, the regional
and local authorities or agencies or various publio 1nst1tutiono have granted

to the pulp and paper industries appears in the attached tables.

These measures have been divided into the following three categories:

- subsidies
- tax relief

~ loans.,

Only the following three tpes of aid are considered:
1. General aid granted for pollution abatement

2. Aid granted to the pulp and paper industry

3. Aid granted to the pulp and paper industry for the specific purpose of
pollu?ion abatement.

The table below summarizes their application in theé Member States:
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| Subsidies Relief Loans |
i Type Type Type
D 0 yes 1 yes 1 |
3 yes 0] 0]
r yes 31 yes 1
I 0 0 ?
NL ? ? ?
GB yes 1 yes 1 yes 12
IRL | . © . 0 . 0
DK 0 o | I o

This aid is intended specifically for pollution sbatement purposes, but the
pulp and paner industry can benefit from other measures, either under
general industrial policy (e.gz. reduction of unemployment and regional
development) or under specific seoctoral policies (e.g. rationalization of

production capacity).

This examination shows that:

- two oountries grant no aids

Denmark
Ireland

- the same may also be true of Italy (offic.ia.l documents not received)
- the Netherlands has nhot supplied the information requested

- four countries grant aidt:

.

St sem b

1Chemi.cal and semi-chemical pulp only.
2Res'l:r:'.cted to plants jointly owned by industry and local authorities.
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A 13

the Federal Republic of Germany, throught

tax relief,
low~interest loans (on investments of DM 122 million in 1972)

France, through:
anti-pollution subsidies (maximum 10%) to the chemical and semi-chemical
pulp industries,

tax relief

the United Kingdom, throughs
subsidies (20-22% of the capital cost) in development areas,
tax relief,
low-interest loans for purification plants jointly owned by industry and
local authorities. )
Belgium, through :
anti-pollution investment aids
Except for the French subsidies, these are gencral aids for pollution

abatement.

In the absence of adequate information it has not been possible to .assess

the relative importance of the aid granted.

The aid granted by the United Kingdom is also intended for new plants.
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TABLES 6.1.B

FINANCYAL AID to the PULP and PAPER INDUSTRIES

CERMANY . TAX RELIEF
Summary of aid provided fort Amortization over five years of 50% of

the plant and 30% of the buildings
(to be deducted from income tax)

Date and referencet (a2) para. 79 Einkommensteuer — Durch-
fithrungs Verordnung

(bg para. 82 "
(¢) para. 82 E "

Scope: a/ Water
- b/ Air
¢/ Noise and vibrations -

a/~c/ are environmental policy measures,
not restricted to the pulp and paper
industries

Term: a/ 1 Jamary 1955 t0 31 December 1974
b/ 1 Jamuary 1957 to 31 December 1974
o/ 1 Jarmuary 1965 to 31 December 1974

Amount ¢ "
Finanocing:
operating costs No
capital cost Yes
internal mweasures Yes
exteraal mweasures Yes
Existing plants? Yes
New plantst¢ ' No
Remari:s Closing datet 31 December 1974
Probable developments: In the rapporteurs' draft on the income

tax reform, it is stated that the
Federal Government is of the opinion that accelerated amortizations are the
obvious method of granting financizl aid for envirommental protection, since
they have made an effective contribtution to investment growth. In order
to develop investments further,the current amortization facilities are
therefore undergoing greater coordination and are being appreciably extended
and strengthened. Relevant details are to be found in Sections 168 and 196
of the reform draft.
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FINANCIAL AID to the PULP and PAPTR INDUSTRIES

GIRILL . TFederal Authorities

Gt oo -~

Summary of messures:

Date and reference?

Scopet

Torm:

Amount ¢

Financing?

operating costs
capital cost

irternal measures

¢ .0 nal measures

Existing plants:
New plants:

Remarks?

LOoANS
ERP loans bearing interest at 25% less
than *+he normal rate (currently 5%)

The following ERP laws respectively -

1972¢ Bundesgesetzblatt, Teil I, No 37
Kap.7 - Tit.862 01

1073 (draft) Kap.1 - Tit.862 10

Bundecdrucksache 7/479
v.17.4.1ST3 same title

a/ Water
b/ Air

Environmental measures covering all
enterprises and all municipalities (not

. restricted to the pulp and paper

industries)
One year

DM 63 million granted tetween 1060 and
1971 (53 loans for 32 installations
with a total value of DM 178 million)’

No
Yes

Yes
Yes

Yes
No
Generzl provisions relatinz to anti-

pollution measures, for enterprises and
municipalities
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Germany : Loans (cont'd)

Purification of'$

Water Air
DM million DM million
1968 13.5 5
1969 13.5 . 5
1970 20 10
1971 147 12
1972 162 20
1973 200 30
(araft)
Probable developments?$ "In view of the importance of

environmental protection, it is likely
that in the next few years, funds for financing the abatement of water and
air pollution and pollution by wastes will again be made available under
the ERP anmal plans. It is ‘not yet possible to foresee the total amount
of financial aid for individual schemes, since the ERP.laws are laid down
for one year only. ’
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FINANCTAL AID to_ the
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PULP and PAPFR INDUSTRIES*

UNITED_KINGDOM

Summary of measures provided for:

Date and references

Scope
Term?

 Salehoatl

Financings

operating costs
capiial cost

internal mensures
oxternal measures

Existing plantss
New plantss

Remarl-s:

SUBSTDIES

Between 20 and 22% of capital costs,
in development areas

Industry Act passed by Parliament in
1972

A1l anti~pollution measures
Indefinite

-3
-

-
-

Yes
Yes

Tacilities grantéd for all investments
and all industries

*
United Kingdom reply to Annex 2 of the OECD questionnaire sent out under
cover of letter NR/PL/72.206 of 25 October 1972.
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TFINANCIAL ATD to the PULP and PAFER INDUSTRIES '

UNITED KINGDOM = . . ° . ..o e o . LOANS

Summary of measures provided for: Restricted to purification operations’
. - . oonduoted jointly by local authorities
and industry. Rate of interest 1%
below normal, on the whole of the

H

investment
Date and referencet a ‘Part 9 of the loocal Government Aot
' passed by Parliament in 1933
~ Soopet ' Water
Term? Indefinite
Amount t Unavailable
Finanolng? | "
operating oosts No ,
capital cost Yes “‘ Y
internal measures Yes ' PRI
external measures Yes I a0
Existing plantst Yes :
New plenias Yes
r "
Remarks 3 Applies to all industries.

, ooea If the industrial effluent is not
4reated by the entrepreneur tut by the local authority together with domestio
sewage, the entrepreneur must bear both the capital cost and the operating
costs of any new purificetion equipment that becomes necessary. The local .
authoritios are, however, nuthorized to borrow from the Goverrment at a rate
of interest not more than 1% below the normal rate. The entreprencur thus
has a slight indirect advantege, when he repays his share of the capital
cost, in making a proportional contribution to the repayments of the local .
euthority's loan. The treattrent plants re; y . ‘
authority, Plants remain the property of the local

1

n

n

n

s e e e 1 n

|
1 i h
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FINANGIAL ATD to_the PULP and PAPER INDUSTRIES,

FRANCE

Summary of mee.surea provided for:

S

Date and. referenee: .t, :

Scopet
Term3
Amount

Financing?

operating costs
capital cost

" {internal measures
external measures

Existing plantet
New plante?

Remarkss

Maximum of 10% of inveatmsnts T

SUBSIDIES

S het e L. 3

EN Agreement of 12 July 1972 between the

Minister for the Environment and

- COPACEL relating to the financing of a
- programme for the reduction of pollution

from the paper pulp industry

..Water

"+ Programme to be completed by 1977 = -

FF 7 million per anrum

Yo
Yes !

Partial
Yes - n

. R R B A1 | .
Yes - w e et gt

No

< restricted to chemical and semi- ' ' |
chemical pulp
- aid to be repaid by the fimmb if thb

an‘l::l.-pollution objeotiVes are not
l'attained vel H l e ,“r‘x:« :

f- ‘ald - gran%ed only :f‘or plan-t':a existi'ng

n*"l Jamiary 19722

Franqh -reply. to Annexzoftheomh SN2
questionnaire sent out under cover of

letter NR/PL/72.206 of.25 October 1972.

Dmf't record of the E’EL‘ meetlng of
28 May 1973.
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FRANCE

A2l

S.to the PULP and PAPER INDUSTRIES

Tax abatements and write-offs

Summary of measures provided

for ¢

Date -and reference @
Scome
Tupya ¥

Firancing s
. orerating costs
. ‘copital cost
< imtrenal mecrures

. wytorns) mmeasures

Theisting plants 2

N g o vms . «

TremnrEg 2

. &) Fixed installations (non-movables)

Exceptional write-off of 50% of their
cost against the results of the cur- -
reat financial yvear at the time of
compietion of constraction,

b) Equipment

Decresmmental write-off at a rate of
37, 5%; equivalenti to writing them
_off on a straight-line basis over
six ard two thirds years at a rate

of 15% year,

31 December 1975°

“Speciel duty for anti-pollution plant
for all industries,
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FINANCIAL AID T'O THE PULP AND/PAPER INDUSTRIES. .

BELGIUM SUBSIDIES

Summary of measures provided B

for : Between 30 and 60% of the invest-
ment costs, according to'the date
of application for aid, :

Date and reference s . . = Royal Decree of 23 January 1974,
concerning State intervention for:
complementary investments made
by existing industrial establishments
for special treatment of their used

water,
Scope ¢ o Used water
Term : State interventfon is granted between
1 January 1974 and 1 May 1979
Amount ¢
Financing , operating costs : no
oapital cost s yes
internal measures : no
external measures : yes
Existing plants @ yes
Naw plants ¢ no’

Remarks ¢

1) aids given to all types of industrial enterprises {not limited to paper
and pulp sector)

2) aids only given to factories in exiétence on 15,2, 1994,

3) State intervention is fixed at 50% gf investment éﬂosts for work car -
ried out between 1 May 1971 and 15 February 1974

4) the subsidy is returnable by the enterprise, if the relevant pollution

- “peduction objectives are not -‘achieved,
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FIGURE 7.l.

SCHEMATIC ILLUSTRATION OF THE CHEMICAL PROCESS FOR THE MANUFACTURE OF WOOD PULP
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