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I. COIDTMTS O THE PROPOSED DIRECTIVE

1, This directive is prescrtod as a mersure of harmonization of national
legislations and an cdmivistrative action to be carried out within
the framework of the Buropean Cormunities' Progremme of Action on tho
Environment (1). The Prograume requires that particular cttenticn Ve
paid to industrial activities in which the maiufacturing processes
entail the introduction of pollutants into the environmert and more
specifically into the Community's inland and coastal watcrs. The
Commission wns chnrsed with the task of carrying out studies of certnin
such industrial sectcrs, which would permit the extcct nature of the
pollution problems to be established, the best techrical ard eccnomic
solutions to be found and the concession of any financial aid recuestnd
to be harmonized, without prejudice to the applica{ion of Article 92 o3

seces of the Treaty establishing the Buropean Economic Communitve

The pulp sector of the paper and pulp industry was rerarded as
a matter of pricrity, duo to the potentially highly polluting naturs

of the manufacturing processes usecd.

The mest urgent environmertal problem for this sector is that of

water pollution, and its prevention is the main objective of the an-
nexed draft directive. However, it should be pointed out that air and soil
pollution are also generated by pulp mills, but their enviromnental

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 theat of water.

2, The Commission's study of the pollution probiems in this sector -
entitled "Pollution by the Pulp Industiry within the EEC" - which is

ennexed - has showm the following situation to exist :

Pulp rrill effluent can contain apprecisble quantities of suspended

(1) 0J N° € 112, 20.12.1973 oA
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solids, can severely deplete the oxygen content of the receiving
wotercourse, can contain toxic substances, and can coiour 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 dischorge ;
- the environmental cheracteristics of the receiving medium ;

the extent to which liember States have established legislation

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

lids, Such & pollution load cen 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 t2kes place. In the latter case the pollution locds can be o8
low a8 40 kg/ton BODg ond 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 standards specifically applicable'tb
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 Confedeération of Paper, Board and Cellulose
Industries, was signed in June 1972. Germany is proposing to levy
charges on the release of noxious effluents, Most other countries -
employ "guidelines" which cre part of the general environmental le-
gislation, ' '
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PLANT SIZE IN THE PULP INDUSTRY

Table 1.1,

1972
Less than | 544 10000 |10000-25000| 25000-50000 | 50000100000 [over 100000
COUNTRY 5000 ton- TOTAL
Nnes peae tonnes p.a | tonnes pe.a.; tonnes p.a. tonnes peae. |tonnes pe.ae
BELGIUM/LUX, 1 1 2 - 2 7
DERMARK - 1 3 - 1 - 5
CERMANY 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 comuaon market.

There are numerous tochnologies available for reducing the pollution
load of pulp mill effluent. They can tcke fthe form of internal men-
sures (i.e. measures which reduce the causesof pollution at their
origin by modifying the monufactaring process) or external mensures
(i.e. treatment 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-chemicel mills in perticulnr, the esta-
blishment of certain of these technologies could involve substantial
costs which could be cause for signifioant concern.

This then is the situation which the Commission has hud 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 s*ressed
in particular that : ‘

"The best environmental policy consists iﬂ preventing the crection
of pollution or nuisances at source, rather than subsequently trying

to counteract lheir effectis”.

It was nlso stressed thét :

"Me.jor aspects of environmental policy in individual countries must
no longer be planned and implenented in isolation. Cn the basis of
a comaon long-term concepi, national progremmes in these fields
should be coord;néted, and national policies harmonized within the

Community."
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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 estahlish-
ment of certain minimum effluent emission limits, which are technical-
ly feasible and economically realistic and which would reoresent 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 industryv, according

to the type of manufacturing process employed.

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

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 existing p]ant§

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 fantors, both economi~ and environmental.
Besides having the possibility of varying the timing of the pollution
reduction propramme, it should of course also be open to Membher 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 existing 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 operation. 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 enviromment, may bve exempt from compliance with
the discharge norms shown in Table 1 - which is identical to the

Anmex in the draft Directive.

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 by the
appropricte governmen*nl authority, bearing in mind ony chan -« in

the quantity and choracteristics of the effluent discharged by the
instolletion in question as well o8 by cther sources of polluiion in
the region, developments in the econumics and technology of pollution
control, 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 may be cert~in oxceptions
and specinl arrangements, in particnler for transitional periods,
provided 1hat they cause no significant distortion to international

trade ond investment",

The Commission recognizes thot the cpplicction of the proposed dis-~
charge norms nay in some instances cause undesirable cconomic problens.
and necessitate certain special oids,. It has made a communication to
ilember States on this subject (SEC (74) 4264).

-

Commentary on certain essential elements of the directive :

Mininum enission standards.

These standards are set out in the table below. They are differen-
tiatod according to the type of process (as noted avove, the poi-
lution problems vory according to the process), They are differen-
ticted 2lso according to the type of treatment used. For example
the proposed 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) 1 B (1)
ey A} ‘ ¢
TYPE OF PROCESS ; ss ) i BODS I ss ‘
{Kg/t (2) ¢ Ke/t (2) | Ke/t (2)
4 | l , "’
unbleached i 2,5 ! 5 ! 10 L
Kraft % 4 4 N
Bleached i 10 I 9 ! 20 :

, X :
i s i :
. . . } ! ! i
Bi- | Ié)w;’c};aeslfémini:;):r:r re-utilisation C 1245 ! 45 ] 50 ;
Sulphite : : | 1! : | }
Without elimination or re-utili-~ i ! : - !
sation of waste liquors ¢ 15 E ‘ 8o ! 85 l
1 3,
1Y ’
. . B - ]
Production capacity 2 150 tons/day 5 ' 8 f 5 g
mi-chemical R \ |
Production capacity \( 150 tons/day v 13 i 60 A 60 {
. S 4 1 i
— 1 ! s
Mechanical { 5 | 5 i 5 :
N 1 i .

(1) biological treatment by aerated lagoon,

(2) the BO])5 and suspended solids content mny also be measured in terms of concentra-
tion (e.g. mg per litre of effluent), but in this ocase, the water consumption
per ton of pulp manufactured must also dbe méaaured, 8o that the pollution load

can finally be expressed in Kg/ton of pulp.



On the besis of the data aveilable to the Commission

it appears that the additional costs required to achicve the proposed
discharge levels could be quite low relative to the increcse in the
costs of other factors of production which have taken place in recent
years, Using 1970 cost data in the case of blenched kraft pulp, for
example, the increase in costs could be less than 5 %, ond in the

ase of the sulphite and scni-chemical categories the cost increase
could be of the order of 10 %, according to the appended technical
annex  These cost increases assume a base level of no controls,
However, it secms likely ~hnt the peorcentage of costs accounted for
by the required anti-pollution measures would presently be lower thon
above, because the price of pulp has risen very nuch more rapidly,
since 1970, than the cost of the appropriate pollution control equip-

ment.



7. Technology

The Commission is presently considering whother the need exists for
action at the Community level on research and development in the
field of pollution control technology for the pulp manufacturing

sector, It will submit a separate paper on this problem as soon as
possible,

8. The draft Directive which follows is based on Article 100 of the
Treaty establishing 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 States.

9+ Before drafting this proposzl the Cormission has consulted a working
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a group of experts from the Nemver Staies pulp indusiry whict
once. . T

el
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II, CONSULTATION WITH THE EURQPEAN PARLIAMENT AND THE ECONOMIC AND SOCIAL
COMMITTEE

Tﬁe opinion of these two institutions is required, pursuant to article 100
(2) of the Treaty establishing the European' Economic: Cormunity.



PRCPOSAL FOR A CCOUNCIL DIRECTIVE
ON THE REDUCTION OF WATER POLLUTION CAUSED
BY PULP MILLS IN THE MEMBER STATES

. d— ) B pats . s

THE COUNCIL OF THE EUROPEAN COMMUNITIES,

Having regard to the Treaty establishing the European Economic

Community, and in particular Article 100 thereof;

Having regard to the proposal from the Comnission;

Having regard to the Opinion of the European Parliaﬁent;

Having regard to the Opinion of the Economic and Social Committee;

Whereas motivated by the conoern comstontly to protect and improve the
environgment, some Member States have already taken and otﬁors are

about to take measures to cleanse their 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

coused by pﬁlp mills vary from one Member State to another;

whereas these differences &ffeét the conditions of competitioy within the Com-
Qun&ty end therefore have a direct effect on the oparation of thz common market

Whereas the Programme of Action of the European Communities on the
Ihvifoﬂméntl provides for specific ‘action in certain industrial
sectors, including the pulp industry, with a view to reducing

105 No C 112, 20 December 1973.



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 p.,ovide for discharges of pollutants to bé reduced to
certain levels; whereas these levelé 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 must use anti-pollution techniques in such a way as
to reach the above-mentioned levels within not more than twélve '
months“following their entry into service; whereas such action is

in the interest of the protection of the environment;

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

of such waters;

Whereas the technical requirements set out in the Annex to this
Dlrectlve will have to be adapted rapldly to technical progress;
whereas, ln order to facilitate 1mplementatlon of the measures 1
required for this purpose, a procedure should be laid down to ensure
close cooperation between:the Member States and the Commission
within a Committee for the adaptation of this Directiva to techn;cal

progress;

HAS ADOPTED THIS DIRECTIVE:



Artich_;

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 pulp 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 Directive.

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 ﬂeﬁercussions.

Article

In the case of new_establishmentslénd new capacity Added to existing
establishments, not later than twelve months following their eatry
into service the permitted level of pollution in‘tée effluents shall
not exceed the standards laid down in the Annex.



Article 4

1. Member States may permit derogations from the standards laid-

down in the Annex hereto where discharges effected by existing

estzblishrents wsdor preasnt dicchorpge cizoumstinaes imto tid-l ports of “coastes
ucter or into tidal estuaries do not ocuse an epprecisble detéridration in the cunlli
of the receiving water, taking account in particular of the quality

objectives for the environment and the permitted use of the sai@

water.

2. The derogations referred to above may be granted for a linited
period which shall expire autematically 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 effcctéd
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 States shall
forward the relevant documents to the Commission so that it can

give its Opinion thereon.

Articleﬂé

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

Article 6
l. A Committee for the adaptation of this Diroctive to tachnical progress
(hereinafter called the "Committee") is hereby set up'and shall oonsist of
representatives of the Member States with a representative of the Commxsslon
as Chaxrman. '



2. The Zormaittee shall adopnt its own rules of procedur~.

Article 7

———

1. VWhere the procedure laid down in this Article is' to be followed, matter-
shall be roferred to the Committec by the Chairman, citier on his own
initiative or at the request of the rcpresentative of a Member

Statc.

2. The representuative of the Commission shall submit to the Committee
« draft ol the uweasurcs to bve adopted. The Comuittee shall decliver its
Opinion cn such draft within a time 1limit to be set by the Chairman
according to the urgency of the matten © Opinions shall
be deliverd by a majority of 41 votes, the votcs of the iember Stantes
being weighted as provided in Article 148(2) of the Trcaty.

The Chairman shall not vote.

> (a) The Commission shall adopt the measures cnviskhged where they are

in accordance with the Opinion of the Committec:

(b) Where the measuresenvisaged. are not in accordanco with the
Opinion of the Committee, or if o opinion‘;is delivered,
the Commisaion shall without delzy propose to the Ccuneil the measures
10 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 'measures shall be adopted by

the Commissione

Article 8

l. Member States shall bring into force tho laws, rdgulations and
cdninistrative provisions necessary to comply with tHis Direcctive

within two ycars of the date of its notificntion. .
Thoey shall forthwith inform the Commigsion thereof.



2. Member States shall ensure that the texts of the main provisions
of national law which they adopt in the field governed by this

Directive are cormunicated to the Commission.

3. Member States shall communicate rcgularly to the Commission their
technical knowlcdge, 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 2

-—

This Directive is addressed to the Member States.

Done at
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REDUCTION OF POLLUTION

FROI EXISTING

PULE MILLS

1.

A mill is defined byits type (kraft, bisulphite, semichemical,

mecharical) and the size of its pulp output (in metric tons per day).

2e

The primary ain of the reduction of pollution ik to decrecasec

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

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

are present in the efflucnts. Average daily flow, expressed in kilograms

and related to the daily

output in metric tons (for $0% dry material),

is derived from the following table:

TABLE

. B .-

A . G G A, B At 22 -

| LA B
! ! |
| Production type .._.___*.__..‘,_.__J
| i
; SS | BOD 55
o - - - ]I', ——— -- et tu.—-—- 4»--—-——
| unbleached 2,5 L 5 10
Kroft : - o ——n ———— e
E bleached 10 9 20 f
L - s . A o
. with removal or utilization 1245 45 :
| of waste liquors et : 50
Bisulphite p=—-= — s ‘ o
i without removal or utilization t
i ¢f waste liquors 15 80 85
| e vt e 4 - - e o o— mm— — R S -....-.‘—-..-,L}-.-——‘...— b.o o o o= J D —
| capacity exceeding. 150 t/day | 5 8 | s
michemical — -_— - e e ]
capacity not exceeding 150 t/day ! 13 60 | 60
promios . @ - - i 0 M 4 - S i - A A A . j——:— - .- “[
Mochanical | 5 s | o5
A —— ' - PR L..-..-;_.._J

Do

| e o8

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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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, INTRODUCTION
This report has bcen prepared within the framework of the Decisions taken

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

FKuronean Communities on the Fnvironmente.

The pulp and paper industry - as well as ccrtain other industrial
sectors -, have drawn the attention of Council and aroused the concern of Member
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 parameters, i.cs water intake/ton of final product, and
pollution output/ton of final product, are very much higher in the pulp in-
dustry than in thc paper industry. For this reason, this report concerms only
pollution problums arising from pulp production, with the one exception being
the problems of mills with intcgrated production, in which a continous process
is used to produce paper dircctly from rau pulps

Pollution by the paper industry will be considcred in a subsecuent

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

It should be pointed out that the environmental aspect reprcsents
only one of the many problems facing the pulp indusitry of the Community, pare
ticularly with regard to its commercial position.vis—%#vis its principal
compctitors on the world marketo. The othe 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

Community pulp industry on outside supply ;

(ii) the weakness of the Community 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 ;

(1i1) the need for new more efficient and less pollﬁting production pro-
cessgesy In fact,frgm the technological point of view, the pulp industry

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

basioc technology has remaindd unchanged,
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The above mentioned problems have been extensively analysed, and
appropriatc proposals have been made in the dorument (”Ana]vtiPa1~°tudy 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 it. However, it must be smphxsﬂgaﬁ that this specific problem cannot
be entirely separated from those menticned above, in particular from that
concerning the structure of producticn and the size of millse In effest, it
is generzally adritted that a specific reduction in pollution ocutput can
be obtained at less cost in large mills,

As mentioned above, this repor£ is concerned with water pollution,
which presentg the most serious and urgent problems in the pulp sectore Howe=
ever, it should be pointed out that the pﬁlp manufaocturing processes also
produce air pollution by the release of odorous gases and sulphur dioxide in
the atmosphere, as well as pollution of the soil caused by the disposal of
sludges

GENERAL OUTLINE 3F THE PRLLUTION PR.BLEM IN THE PULP INDUSTRY

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

* UeKsy Ireland and Denmar. , and these are disaggregated according to size ~nd

country of origin in Table l.ls It can be séen that about 80 % these have
a yearly production inferior to 50 630 tons,

., From the rather incomplete set of figures available, estimates made
in 1972 indicate that in 1970, the discharged pollution load from the pulp
industry” of the Community amounted to about 350 ¢00 tons of EODS' and 95 000 tonr
of suspended golids, ““For 1975, the ocorresponding figures were estimated to
.be 310 000 tons of BOD5 and 57 000 tons of suspended solidsas This reduction
ig due to additional pollution control measures and takes into acoount
the expeoted increase in pulp produc@ion between 1970 and 197§o

Such relatively high pollution loads from this industry have been
of maJor conoern, and ‘have given rise to a number of studies, by both ‘international

organizations and varicus state sponsored bodiea._

# including integrated production .
szt these parameters are defined in ohapter 4
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One of the most detailed and rccent studies was carricd out by
the CECD in its mexber countries ("Pollution by the Pulp and Paper Industry",
Faris 28 June 1973) : The individual countries' data wefe 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 méde to disaggregate
the data according to the production capacities, or to }ndicate anti=pollution

costs per % of reduction in a specific pollutante

The relevant conclusions of this report relate to technical, rcgu-
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 concerns all-pfeyentive measures de-~
signed to reduce the pollution load, which are applied to the manufacturing
process in the mill itselfs The latter relates to efflueént treatment before
discharge into the general environmente

OECD Calculations based upon the information c¢ollected show that planncd
pollution control programmes at existing mills in the participating countries wil. -
by 1980, reduce the 1970 load of suspended solids and BQD5 discharged by 65 to
70 %. These figures apply to those mills existing in)1910~and their 197C pro-
duotione With the residual pollution load from new production the suspended
solids and BOD5 discharges by the industry in 1980 willfbe 50 to 55 % of that
discharged in 1970e #

As far as ncw manufacturing processes are concerned, their advantage
would mainly lie in reducing emissions of odorous gases, and in allowing
- extensive recycling of the effluent., It was considered unlikkly that these
could be applied on an industrial scale before 1980

The conclusions on the regulatory aspects poin&ed out that é Vo

riety cf anti-pnllution enforcement procedures exist in DECD member countries,

In 'general, current legislation and regulatibn‘s are applied in
their entirety to new mills from the outset of production, whereas themr is
a period of grace which varies from one country to another to allow existing

mills to conform to regulations,

# (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 compareé with 50 % and 42 % respectively, averaged over
the other CECD member countries),

3
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The ocost estimates were reférred only fo nills wotuclly operatuug
11 1970, and showed clearly that poliution control costs within the
2adustry arc likely to rise sharply in the coming years. These cosis are
especially high for semi~dhomiohl and sulphite pulping, ond are expeoted to
acoount for 8 %4 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 Organization (FAQ) of the
United Nationse, (Submitted to FAO Advisory Committee on Pulp and Paper,
13th Session, Rome, 15~16 May 1972). This study concerned only new installae
tions, and its purpose was to ascertain the costs of liquid effluent treatment
to meet various levels of purifiocation and their relation to laws and regulom
tions of' effluent disposal, Cépitai, operating and total treatment ocosts for
si%nill case situations were oaloulated for different percentage levels

of pollution reductiony,

On the national level, a siudy has been carried out by the Environ—
mental Proteotion ‘Agency (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 curried 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

Pinally, the Swedish Government has commissioned a time-limited
development projeoct to be carried out by the Forest Industry Reseérch Foundation
for Air and Water Protection (SSVL) Altbough -effluent purificotion methods were
also studied, the main emphasis was té be laid on developments inside the
mille (ices internal measures) aimed to reduce the flow rates of and the 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 Y=mber States of the Community, studies in this field
are cufrentl& being undertaken by the Centre Technique de l‘Industrie‘des
Papiers, Cartons-et Cellulcoses, 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 industrye ("Les
Probladmes de 1'Environnement et l'Industrie Papetidre", by Pe Cognard, Nov, 1973).
This paﬁer outlines the majof problems f;om the environmental view point -within
the various production procesaes, and describes biigfly dertaiﬁ.e%isting or

promising antipollution techniquese.



3e ¥20D_KILP MANJTACTULT:N\ PROCESSES

3ele

" of nowsprinte

Production techniques

=5-

Wood accouns for 95 % of the raw materials used throughout the
world in the manufacture of fresh pulpe It is made up of 40-45 % cellulose, i
20-30 % hemicellulose,; 20=30 % lignin, v;rhilc other compounds, including
ceirtain acidsy; constitute about 5 %e The exact composit;dn depends on the
particnlar type of wood,

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 processcs have
been improved,

As mentioned before, duriag the production of paper from wood,
roughly 90 % of the pollution load arises during the p'ulping, or in parti-
cular the "pasting" process, which is basically debigned to scparate the
fibres in wood ty mechanical or chemical or combined means. The process %ypes '
can conveniently he split up into the following mechanical, two types of
semi-chemical and chemical, The latter can be further subdivided into
the sulphate (Kraft) process,and the sulphiie processe

Mechanical pulp
The technicue consists of rasping or scratching the wood on a

millstone in the presence of water. The fibres are tom away from their
natural enviromment, are often cut, and the lignin is scparated.

This is a relatively simple process; with a useful conwersion
rate of more than 95%. Since no chemicals are used, the resultlng pollut:.on
is caused partly by certain non-toxic ‘constituenis of the wood whlch are sqQluble
in warm water, but ma1n1y by fibres or fragmenis of fibres which have escaped

from the process.
However, the pulp produced in this way is not very strong mechanie

cally, and is fairly coarces Its use ie thus mainly limitel to the prod:ction




*  3+2, Semi—chemical pulp

A variety of processes fall under this healing, The basic method B
- is to pretreat the wood chemically, thus facilitating the mechanical trecat-

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

The relative weaknesg of the chemical action as comparcd to other
processes, (to be described nex? snables more of the Yignin and hemi-cecliulonse
to be retained in the pulpes Hence, the wood to pulp conversion is very
favourable, varying between 60 % and 85 %, and therefore the product is
sometimes called high yield pulpe

The mechanical properties of the fibres in this casc arc better
than thoeobtained by the purely mechanical process described abovee
It is considered that recovery of waste is not economircally practicable for
mills using this process, which produce less than about 100 toﬁs/day (1.e.
about 33 000 teDede)e

3¢3e Chemi~al procnsses

All majbr processes other than the above, involve chemical treatment
in addition to the initial ?hysical preparation, The underlying sequence is
common to all chemical processes ; before being pulped, the loés are debarked,
chipped and so that they will become impregnited with the chemicalse

The shavings are then cooked in a pressure vesesel in which the
chemical cooking dolution fills the void spaces in and around the-fibres, -
which are thue separated and the lignin dissolved. iny subsequent bleachlng

*  will eliminate most of the remalning lignin, leaving only cellulose and

hemi-cellulose,

3e3ele Sulphate pulp (Kraft)

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

A 4The resulting liquors are charged with carbonate and sulphur derie
vatives of sodium as well as organie Substances originating from the alkaline degra—
dation of the lignine A substantial part of these liquors can be recovered
by concentration and burnming, which results in some recovery of calories,
regeneration of certain raw materials, an& diminuition in pollution load.
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The yield, at 40-55 %,is gsonewhat lower than in the sulphite
process (to be described next). However, because this proccss dcpends on
recovering heat and chemicals for its economic feasibility, the cmount of
pulping wastes discharged into the water is relatively low, sometimes 1/20 of
that from calcium sulphite pulpinge On the other hand, the air pollution is
relatively high,

Kraft pulp has extremely good mechanical propertiee

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 usees Only when the soluble bases sodium or magnesium are used is the
recovery of the liquors: technically ard economically 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 producéd by this method is clearer and easier to blcach
than kraft pulp, but its mechaniccl properties are not as good as those
cf the latters,

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 acuecous suspension of cellulose fibres is transformed
to paper or cardboard by operations designed to improve the cohesion of

the fibres arlto climinate the excess water from the suspcnsione

While the pollution problems associated with the transfsnmation
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
sccter, Therefore, the integrated process is not considered 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 %otal pulp

production,



-8~
3e5e Pulp produced from other raw materials . ‘
about 5 % of fresh pulp produced tproughout tﬁe world is made from
raw materials other than wood, principally strdw, flax and bagass. Owing
to their minor iﬁportance within the global. pulp production, the polliution
resulting from manufacturing processes using these raw materials has not

been considered in this report, However, it should be stressed that their
importance, particularly in view of = the ocurrcnt and futurc raw material
supply situation, should not be disrcgarded, As far as their pollution impaoct
is concerned, a report has been published by ASSOCARTA, the Italian Association
of Pulp and Paper Producerse In general, the pollution discharge froma -
straw pulp mill is ‘comparable to that from a chemical woodpulp mill of a simi-

lar size.

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 enoouraged with a view to inoreasing the Community's own raw
material resources (see SEC(74)1215 Final 2843.74)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 Commisesion and the
results will be available by the end of 1974 )
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NATURZ OF_POLLUTION

The pollutants discharged hy(thc‘paper and pulp industry nave thc
following characteqistics t they consume the oxygen in the watcr, float ar
suspended (but not dissolved) solids, foam and/or tcolour the water, »~ud
arc socmctimes toxice The discharged pollutants are nomally mcasured in te.ms
of 5 day biochemical oxygen demand (BOD5)' suspended solids (SS), and sometimes

toxicity, foam, colour and pH are also monitored.

It is generally felt that these parameters characterize adequatel;
the pollution discharge from pulp mills. In some cases, morc appropriate
paraneters may exist, but these usually require difficult or expensive testing,

and adequatc basic data are often not available,

4,1, Biochemicol oxymen denond

442,

4436

Fish and cther agquatic life are dependent on the dissolved oxygcn
content of the watere sulp mill wastcs use up oxygen as they decompose thus
depleting the oxygen content of the recceiving watcer body and hence imjiosing
stresses on all aquatic organisms. The most commonly used indicator of the
oxysen demand of the liquid effluents is the 5 doy Biochemical Oyygon Demand
(BOD5) expresged in mg/l or Kg/ton of final'product. However, "another parameivar
is thc Chamical Oxygen Demand (COD) which is sonectimes used in 1ts place
or simultancously, In some esountries (e.ge Frauce) the oxygen demand parsmetur
used contaihs measures of both chemical and biological oxygen dcomand,

.

Suspended solids

Pulp mill wastes tend tolcontain appreciable quantities of suspende
wood fibree Thesec can eventually blankct the bottom of the waterway, resulting
in suffocation of bottom-~dwelling life ard also favouring the formation and
rclease of hydrogen sulphide. In addition, the possibility of detrimental
slime growth is thereby grcstly increased. Suspended solids arc expresscd -
as the BOD - in mg/l or Kg/ton of final product.

Toxicit;-

Pulp wastes contain sewvecral substances that are dircetly poisonous
to sensitive aquatic organisms : Pactors contributing to toxicity arz not
only chemicals which are added during the manufacturing process = (princie-

pally sulphur compounds) - but also dissolved organic complexes of the WOO0d o
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It should be pdinted out that bioclogical toxicity tests on mill
effluents are ircreasingly bveing used throughout the world, These-tests are
verf rmaed on aquatic organisms themselves, and allow fast control of any

tox ¢ substances which may be present in excessive quantities,

In certain EEC Member states, a universal toxicity test is coming
into use. This is a simple biological test, which gives an estimation of

the effluent's impact on a specific fish : eege shrimpe Other animals or

’

“organisms are also sometimes used,

Thc 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 con%aining 1 equitox per cubic metre
kills 50 % of shrimps in the sample.

Foan_and ococlour

Effluent colour stems mainly from the lignins of the woods Fhe
foaming is due to chemicals used during the manufactiaring processcs. The dark
colouring in some pulp and paper wastes reduces the penetration of sunlight
into the water which afferts the photosynthetic processes beneath ihe surfacece

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

Polluticn discharge levels

Vo

~ It is instructive to cxamine the pollution loads from the diffcrent
pulp producing processese The figures shown below arc mecan 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)'fér purpoSes"“
of comparisone The actual pollution load can vary substantiélly from one

mill to another.
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© Méan Pollu¥ion Levels”

Procccs Suspended solids BOD

‘e é
Kg/ton ¥g/ton
Mechanical pulp 30 10

Semi-~chemical pulp

o without recovery of cooking liquor 50 290
¢ With rccovery of cooking liquor _ 40 90

Sulphite pulp

e without recovery of cooking liquor 60 450
e with recovery of cooking liquor 50 : 250
Raw Kraft

s without recovery of ccoking liquor 20 T 240
o with reccvery of cooking liquor 10 40

Dleachcd Kraft

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

General summary of chanter 4

1) The nature of pcllution arising from pulp mills is well known,

2) The efflucont is adequatelycharacterized by the porameters gencrally used,
iece BOD5' suspended solids, pH, 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 recciving water baye a major influence on the

final effects of the pullutants dischargede.

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

that biclogical purification dces not reduce the lignin dischargece
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LEGTSL.TION, STANDAF)S AND GUIDELINES RELATED TO ENVIRONMENTAL PROTECTION
FOR THE_PULP INDUSTRY et e e e

Introduction

In all the member countries of the Community, therc is a basic
framework of legislation in the field of environmintal protcotions 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 cffluent discharge into water. '

France is the only member country to have established unifom target
standards for effluents from pulp mills, This was done in the context of an
agreecment, namecly "Contrat dc Branche", of June 1972, vetween the French
Ministry of Protection of Nature and Environment ~ (now the Ministry of Qua~ '
lity of Lifc), -~ and the French Confoderation of Paper, Board and Cellulose
Industries (COP.CEL)., Thie agreement was drown up to reduce pollution from
chemical and semi-chemical pulp mills, and those mills which are sigmtories w
in fact nearly accounting for the totcl pulp industry - huave committed them—
selves to comply with a progromme of reduttion in the pollution levels of
their efflucntse In order to support this programme, the French Government
and the Water Catchment Financial Board (AgenCe Financidre de Bassin) are
providing financial aid, The French Govermment is incorporating ocertain
features of this agreement into formal legislation.

Belgiuﬁ hés laid down legisiation (1) concerning effluent discharges
for industry, including Specificg;ly the paper and pulp industry. dcceptable
discharge levels were cstablished in thig context for industry, and mills
whose discharges exoced the appropriate ievols have to pay charges to the
regional water boards, Installations which disabarge into publid draine
similarly have to pay chargese. The acceptable pollution discharée levels'§axy
according to the particular water coursc, public drain ctcees-

(1) "Loi sur la protection dec eaux de surface contre la pollution”
March 26, 1971.
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(2943,1971) concerning taxes to be applicd ‘on the dischargevof ¢ffluent,” -
In principle, thc charge depends on the number of vnits of "noxiousne;s” which
the discharged ¢ffluent cuntainse The factors which make up this bafaﬁékef
~ are suSpended sollds ;A ¢hemical oxygen dcmand content  and' toxic effects
Mrof the effluent. R | |

Most of the otler member countries' use "guidelihes", cither o .
:establlsh a range cf‘pcrn1981blc ‘discharge’ Tevelsy ‘or'to propose a maxiaum
permissible set of pollutdnt ‘dischargesis The actual discharge lovel'.portritted
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TR oFitéPia applicd to the asSimilative capucity of the recciving wetcrs.
Within the framhework of existing legislation or practice a number
”ﬁcf non-member ccuntr*es, including major pulp producers.such as Canadc, UuSele,
Japan and' the Scandinavian’ ccuntries, havc either established! oriare propo-

sing to establish regulatory discharge standards specifically for this industrye.

"It is' generally accepted that new mills must comply immediately with
ahy;feToVani7en€ironmehfa1'legislation, whereas existing installations are
usually glven a pcriod of ‘grace" ‘i’ which to carry out any noce°sary mod i

"flcations. Lo Cm

‘; swmnany of the varzous fonns of envircnmental leglslatlon, ete,
existlng in member countrles is presented in Table 5elee Table 5e2 e = drawn
L uR. for 1nfornat*on - is & summary of lcgislation in OECD Mcmbcr staies, and
is tuken from the OECD report refcrred to prev1ously. CoEe ’

‘ Fer

5¢2¢ Lpproach to the cstabllshment of;penﬂitted dlschaxge Yevcls - RS E

In Qountrles where regulatory standards, guidellncs or treatnont

oy programnes. exist, or are being. worked vut, the approach most oomnonlfdaeed
is to basec thesc on, the, IQVLlS that can bc achleved by the apolzcation of
the best ocontrol technology. currently avalluble, and econdmically practlcable.
The other oriteria whioh are .often taken into .consideration as wcll concern
the assimilative capacity (1) of the re¢eiving water, and toxicological effects,
Interpretation of these criteri‘a, in-particular-of -ecenafiic praciicability,
varies strongly, often according to the sooial, ‘ebbnoirle ahd finanoia* in-

terest of the cvuntry concerned, g s

(1) The assinilative capacity is considercd to be the capacity of the receiving
weter to absorb and dilute the pollutants, without undurgoing an appreciable
dcterioration in its quality further downstrocam.



502010

5¢2020

C w1l e R "..-"":r. '

Best control technology approach

One definition hos becn formulated by the Ene
vironmental Protection Agency (EPA) of the UeSeis hccording to this, for
each production category, the "best practigable control tcchnology 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 mille in the U¢SeAs should comply
with these BPCTC. levels by 1977« The other major oritorion concerning pollu—
tion abatement levels is the "best available technolcgy economically achievable"
(BATE.), which is established either by identifying the best control and
treatment technology employed within a speoific pulp mroduction category,
and/or_by applying technology from other industrial sectors, wherec it is
transfergable, The EPA i8 proposing that BATEA levels should be achieved
in the UeSeds by 19836 New sourcc performance standards were developed using
B???CA 1evels as a guide, and adding control improvcments possible by production
processcs designed to reduce pollutant loads, partioularly with refeorence

to recovory, reuse, and spills,

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

the existing pulp manufacturing proccss,

Other philosophies concerning best pfaoticable means also cxiste
For exanplc, this conocept can sometimes be related to an individual }irm
or installationy by taking into acccunt its location, profitability etocece

.f

Assimilative capocity approach

In EEC member countries, the assinilative capacity of the'receiQing
water is considered with special attentiones In this context, the French
"Contrat de Branche" classifies.pulp mills into threé‘geograpﬁioal“priority )
areas, and dctermines for each a differeat. timetable by which the prefixed .
uniform disoharge levels should be attained,

Toxicolog10a1 criterla are used by Canada, whose fishing industiry

is’ of considerable importance @ the maslmum BOD and suspended solids discharge

b)
levels zre defined federally on the basis of best praotlcable teohnology.
However, nills must also locally comply with a standard toxicity requirement
for fish, and this may ‘involve a looal deorease in the maximum permissible

BOD5 and suspended solids discharge.
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5e2e3e Enforcement

5e3e

In member countrics, violaters of the relevant envirommental logise
lation are 1li-<ble to various kinds of punalties, including {fines, inprisonmcnt
or shutdown of produvctione However, a strict anplication Jof thesc penaltics
is seldom reported. The Commission is considering in what ways the application
of Comrmunity legislation in gencral can be improveds Furthcermore, a programme
of action for compliance with the limite established for the protection of
the snvironment in particular is being worked out by the )
Commission (sec SEC(74)70014, 30 Jonuary 1974; Title I, chapter 8),

Norms and standards for’ offluent discharge

Se3els Units of measnre

5e3e26

The two bosic means of expressing pollution in the discharged

effluent arc

i the pnllution loa expressed in of pollutant per ton of pulp
i h 1luti load, d in Kz of pollutant t f pul
cee Kg BODs/ton of pulp ;

(ii)" the pollntant concentration, cxpressed in mge of pollutant per

litre of effluent discharged ce.ge mge BODs/iitre of discharzed watere

The laticr parameter is nore practicable to measur: and to sarvey
by the authierities, brt it could encourage polluters to incrcdse their water
concumption, in crder to rcduce the concentration of pollutants to the
permitted levels, IFor this reason, 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,

paramnters (i) and (ii) are, in fact interconvertible,

Ccanarison of dischorge limitations

As pointed cut in section 5,1., France is the only member country
to have established unilfom efflucent 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 categoriese As can be secn from
Table £424, by 1272, a number of non member ocuntries hed also proposed

or laid down pollution discharge limitse
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It is, of ocourse, not strictly valid to comparc the existing or -
..propoeed standards or guidelines of the various countries, duc to differences
in the size¢, structure, and relative importance of the industrics, as well

a8 the degree of financial aid they receives However, in spite of there
différences Tigs 541 )\ to 541 E « drawn up mainly on the basis of the QOFCD
report - show. that there was some agreement between the stendards within
each production category. This implies thdt therc was corresponding agreement
over technical possibilities and desirable goals in the anti-pollution field.

I"t should be pointed out that since the publication of the OECD report,
o number of non-member countries, most notably the U.S.A., Cenada and

Sweden, have increcased the stringency'bf tﬁeii.stahdérds.



6+ FINANCIAL ATDS

Permitted efflucent discharge levels are not only decided upon
the basis of technological pes3sibilities, but also take into acccunt the net
investment cost of the required anti-pollution technologye In most mcmber
countries, 28 well as inmwn-Menber states, cxisting industry dees not support
the entire investment cost of the necessany4anti-pollut;on‘cquipmcnt.
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 financial con-
tribution is usually limited to existing mills and their actual productiion
capacity, and is allowed for a limited period of timc, Generally, running

cests are not covered by such supports.

There arc threce nmajor types of pub}ic support for pollution

control mcasares @

(i) direct subsidics or grants for pollution control investments ;

(ii) tox relicfs, often in the form of accclerated write - cff for
pollution control facilities

(iii) loans from public funde, usually with prefcrenticl rates of interest.

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

Taoct suppertinwerds the financing of pollution control equinmente

While the definition of what is Dollution control equipment is
rclatively straightforward for the casc of external measures, it may present
soie problems for internmal measures, which can often increase the preduction

efficiency, as well as reducing pollutions

The Conmission has drawn up a series of tablcs
641 41 and B (given in the Annex ) showing the availability and framework
of financial aids in member countries, on the basis of information furnished

by the national cxperts,

Oving to the fairly géneral nature of this information and the
diffcrent accounting systems and terminology used by the Member states, it
was not pessible to work out and compare the percentage of the total
pllution erntrol coets which have to be borne by the industry within the

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

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

is can be seen from Table 641sB, for France, the aids available dircei’
from the Governnmant ore wp to 10% of the inveoinmmt, and refer to wnter pollutinn

abotemont in oxisting scmi=chemioal and chemioz) nlants.

1o subsidices ordgin-ting, inter lia, fror ~wrs:3 levied by the ..genoes de
“@ssin are odded to this.
The UJKe provides between 20 and 22 % of the capital coste for

all types of industrial investments, within designated decvelopment regionse

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

pollution reducing systcoms,.

A completely different situation however exists in some non-member
countries and notably in Swedene This country allows substantial financial
support to facilitate the implementation of new technologies in existing
mills in order to comply with rather stringent. environnental standards,
During the past year subventions up to 75 % of total investment costs have

been givene
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Te POLLUTTON CONTROI, TECHNOLOGY
Tele Introduction

Te2e

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

the chemical pulping processese

48 mentioned before, internal pollution controls are situated within
the nanufacturing process, whereas extcrnal mcasures refer to on-sitc effluent
treatment installations, which usually operate on the final effluvent from

the process,

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

'scetions (842 and 843) are mainly taken from roports :

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

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

-3e "Develepment trends within the pulp industry" by Le Bruneau, IVL, Stockholm

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

' New Performance Standards for ‘the thleachcd Kraft ‘and Sémi-chcamival Pulp
segnient of the Pulp, Paper and Papcrboard Ml;ls P01nt Source Catogony”
UeSe .Environmental Protection Agency, January 1574

5 Data provided by experts engaged by the Commission of the European Commue

nitiese.

Intcrnal mcasurecs

These mcasures are desivned to reduce the causes of pollution at
their origin, and often result in the recovery of chemlcals and by=-products

as well as conscrvation of heat and water.

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

nanufacture of pulp, and the main sources of polluticn thercfrom,

<

~The most important internal mcasures utiliz.able at each stage of
the process are outlined below, and for each of them feféfeﬁce is made to
Fige Tele
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Te2ele Wet barking

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

well as a considerable amount of lignin release.

There are two basic poseibilities to reduce pollution from

this operation

(i) Dry barking, which can eliminate pollution from this stage almest
3 completely; The bark can be reused in the manufacture of fertilizcrs.
The operating cost of the required equipment can be offset by the
increased useful yield and fuel value of the bark.

(1i) Recycling of barking effluent,
In some cases, where the pulp mills receive wood in the formm 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 the problem of the
bark 8till remains in the forest or at the saw mill where the wood is debarked,

Te2e26 Washing and screening

Washing and screening losses can presently be as high as 20-30 kg
BOD /ton for Kraft pulp, and 30-40 KgB0D Jton of sulphite puly (assuning
an 85 % recovery rate)e Such losscs an be reduced to 4 and 10 Xg of BOD /ton
of pulp, respectively, by improved washing, utilising washing filters, con—
tinuousdiffusers and "hi~heat" washings

Th those plants which practise recovery of the cooking liquor,
the washing operation has a particularly strong effcot on the final levcl
of pollution discharge.

The compounds dissolved in the water lcaving the wash take one
of three "pdhs", They are @ o

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

(2) dissolved in the cffluent rejected during or after washing
(3) - dissolved in the recovered liqwr, which is bumnt after con-
centration,. l

Hot screening and cIOSed'screening systems can be used to reduce the volume
of the effluente The forer technique 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, subsegquent to washing. Closcd screcning involves the usc of a
closed circulation systcms The adoption of the above techniques will typi-
cally rcduce the BOD_. discharge by € Kg/ton, and the suspendced solid leod
by about 50 %,

5

Te2e3e Spent liquor treatment

This refers to treatunent of condensates originating frcm the di-
gestion of the pulp and the evaporation of spent liquor The untrecated
evaporation condcnsate for sulphite mills, using calcium derivatives, wuoculd
contain a BOD5 load of 25=30 Kg/ton of softwood pulp, and pessibly up to
50 Kg of BODs/ton of hardwood pulpe The corresponding pollution load from
this stage in a Kraft mill would be 10-15 Kg of BOD5/t9n of pulpe

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

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

For sulphite mills, a major stcp in pollution reduction was made
with the practice of evapcrating the cooking liquor  Unfortunately, the

evaporation itegelf yiclds o condensate which is qcidic, and has a high spe-

cific BOD5 content, In some cases, ncutralization of the liqubr_ before
cvaporation is possible, and recirculation of part of the condensates to
the process has thus become precticable, Néutrclizaticw;when possible, louers
the BOD5 output from this stage by 50 %, and adsorpt?onlbfhéééfib'acid on
an inn exchwnger, plus stripping of mecthanol and other organics, by a
_further 20 %+ It is thus possible tc reduce the BOD5 of the oondensates to
. 56 Kg/ton for softwocd pulp, and 10=12 Kg/toh for hardwood pulp,

74?2 e4s Bleaching

In a modern Kraft pulp mill, the blcaching effluchits codsitute a
major fraction of the total pollutions The darkcning of the effluent by }ignin,
is of particular concerns Due to their high chloride content, the bleach plant
effluents cannot be returned to the black liquor for burning, as this
woulﬁ cause tod mvéh corresion and they are- therefore usually discharged.
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Oxygen blcaching is a delignification treatment which can be imposed between

the washing of the raw pulp and the classicul bleaching operation t 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 offset by the resulting sxvings in chamicels,

Unfcrtunately, not all the chlorine demand can be replaced by oxygen. The
fraction which can be replaced depends on the blsaching quality required
with about 50 % of the classical chlorine demand still necessary for the

‘attainment of fully blenched gqualities of pulpe. The reduction of pollution
from oxyzen bleaching amoints tc 6=8 Kg of BODs/ton of pulpe.

The fon exci.enre technicue cean oontribute further 4o the reduciion <¢f 332
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 due to bleaching by 75 %,

and BOD5 load by 50 ¢ p' thus also reducing the colour.

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

4

Te2e5e Accidental discharges

A8 oontinuous effluent discharges are progressively reduccd, the
percentage of pollution discharge accounted for by accidental releases increasess

In a modern mill; cmergencj tanks are available td recbver any
leakages, However, the best way of preventing the occurrenceof undue accidental
discharges is by the operation of incveasingly rellable process cquipment.
Furthermore, large and modern mills now have the opportunity to instell
computerized process control, into which alarm systems for accidental dis-
charges can be built. In this way,such dischargcs can be reduced to average
1 Kg of BOD5/ton of pulpe . . '

.

Te246¢ Summary of nossibilities with existing or Ceveloping internal measuress
It is oconsidercd that with proper use of the relevant internal ‘
measurcs mentioncd abbﬁe, theABOD5 discharge in a blecached Kraft mill can
be reduced to about 13 Kg/ton of pulp, 7 Kg/ton of pulp from an unbleached
Kraft mill, and 27 Kg/ton of pulp from the sulphite process,



Te3e Extorr =l measurcs

Exlternal neasures c nsist of the treatment of effluents which are
discharged during and alter the manufaciure of pulp. Internal mca~urcs = as
outlined. in she previcus scction (7.2)«wcan substentially reduce the level
of pollution vv modifying the manufacturing process, However, in nicst cases,
effluvent treatment is still regquired to reduce the final polliutim load to

an acceptable lovel,

The cxisting procesges and techniquee designed te retice the dise
charged suspended solids and organic wostes are likely to remain in "sc fer
some time ; irprovenents and nc”iflcations, particularly in process coatrol

an. effluveat monitoring, hcwever, can be expectod.

In general proper externai treatnent comprises of, at l:oost, tiro or
threc et2ges ¢ the primary trectuent to reduce suspended solils, the scoone

dary and tertiary wiich reducc the BOD dontent, and possib.y shme hdditimnal

5

treatments; ainmed at reducing colour,

7316 Egmcval of svsvended solids

In order to avoid dawmaping the sncceeding equipiment, somne pretreatme i

particularly of bcrkinz and waching effluent is nommalily enployeds

Primcry treatnont itcelf consists of removing suspended raterinls,
both organiec and inorgunicybv a phyeizal proccerse This is arcomrlishel by
scdinentation, using amechanical clarifiers or sedimentction lagooi s, and/or

by flotation techniquese. - . .

i

" .%eleleScdimentation lazoon
. These lagoons werc widely used .in the. past, bub-the large land
requircment, relatively inefficiont perform~nce ard high cleaning costs
aave recently nade this technique less populars.

s4.1e24 LDissolved air fiotation

- - . . -

Diesolved air flotation technique has been particularly ocmployed
for the treatment of, effluents from paperboord mills using wastc - paper as
rav material, and has achiévcd up to 98 % ramoval of sus)ended coiidse
However, this type of equipnent is at present expencive to install and operatr.
anl in therefore scldom used. It is pointad out that the economins of this
procens is rgpidly changing, particularly where space requiremenis are at

a pProriuni,



Te3-1ede Mochanical clarificrs

This is probably the most widely used primary treatuent methode The
equipment basically consists of large circular tanks, with sluige scraping
mechanisms mounted in the centre, The scttled sludge is raked to a sump or
hopper, and is convoyed for further concentration or dispesal by sollids
handling punpse Floating material is collected by?surface-skimmer, and then

discharged to a.noppers

This technique ocan ackieve suspcnded solids removal in cxcess

of 75 - 80 %.

7+3¢2s Removel' of BOD5 content
Tne BOD removal is generally accoﬁplished by “iological means due
to the reintively high biodegradabiliiy of the organic substances~in the pulp
mill efflucnt, with thonotable éxception of thc lignin contente
inalysis of the available data from the CECD report (see tabic Tel)
shous that by far the greatest effort both within and outside the EEC, is
directed towards increasing the number of sccondary (BOD5 removing) treatment
installations, R )
Takle Jelo 3 Munber of externnl tre~tment “nstallations for pulp. and paper mills
’ Primary Seconlary
v b 1975 f 1975 '
) . : of 4
i 1979 (foroeast) % 1ncreascil970 (forooast) % increase
- ) e
i :
{BE.. (1) | 425 =11 ¥ oa 143 273
? Non ifember | 362 434 20 273 646 137
¢ statos (2)! . "

The three main'treatmeht techniques'used for BOD removal are as follows @

(1) Eicluding Denmark and Iroland _
(2) Yon Member states 3 Austria, Canada, Finland, Norway, Sweden, UeSei.

t



Te3:2.1. dctiveted sludge

In this prccess, ofter attack of the waste by biolcgicnl rrgrnisns,
a gludse is forred, wi*thin tke rela*tively fas* retention time cf 3 « 7 hoursa.
& lerge quantity o7 cludge is gencrated Dy this technique, and onl; part

of it can be recycled bock to the process, or used &s a bivlogicel fertilizer,

The activated siudge method invelves iutimate concact ¢f the waste
with biological orgawisms, feliowed by sedimenteatione 4 hich degrece of BOD5

remorel 18 obtzined. (95 %) .

T 02 5232??1 lagoon

This treestient is bzsed on mrtural bioclogicel activisy (oxidaticon).
which has e fairly low ratc, with retention time bein; of the oricr of ronthr.
It is thercfrre used in lrcations where lend is frecly availarle, end/or

where the rrocsss rate is enhanced by a warm climate,

7. 2436 sicraved lagoon

The 2bility to rssimilate BOD5 per wnit surface arco of a bisia is
considerably enhanced Ly the irstrlletion of artifici~l aeration equipm-ont,.
Under nptimal ccnditionz in sercted lagoons a retention time of 5 to 7 doys

is snfficient to achieve an 65 % reduction in EOD5'

The BOD removzl c-n beincreascd by erploying: two cr more trcetaent

plonts in series,

74343 Sludge treatnont and disncsal

One of the major nroblemsconnected with externel trectments, parti-
cularly biolcgical or chemicel, is sludge disnnsal which in scme comes limits
the vse of above metkods for effluent trcatment . Tie cost of Diocleocgical

treatment varies naturclly according tc¢ the degree of BOD. remioval, but is

5

also strongly depundent on the sudge disposal method used. ‘

7. 348 BfT1uent decolouration

As pointed ovt in chapter 4,cifluent cclour is not crly aesthetical’ -
displeasing but it interfercs with aqiatic crgaoaisns by retarling the transe
mission of sunlight tkrough the water. This thercfore represents = najor

probiem, particularly for Kraft mill offlucnts.



Biological treatments have little effect on the cffinent coloury:
becarge the lignin derivatives mainly responsible cre not very biodegrodable.
However, since colour is also an indirect indication of the presence of
dissolved organic compounds, its efficient removel, by a more sophisticated
method, mey, in the futur:,obviatethe nced for biological treatrent tc

rcduce BODS.

Moit of the research ond development in this field har been con-
centrated on the development or lime precipitation techniquee; tecause of
their favourchle eccnomics, and the cxpericnce acquired in Xraft mills. Colour
removal officicneics in 1he 85 ~ 90 % range are being ochieved, tut lorge
volimee of sludge arc being generated. Work is procecding to recover and

dewator lime sludge, and to incinerate it subseqaently in the lime kilne

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

which have not yoct been widel;” used on the industrial scale,
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8+ THE ECONOMICS OF POLLUTICN CONTROL

8.1.

8.2,

Introduction

In this chnapter, estinstes of the ccsis of achicving certain levels

of pollution azbatement in the pulp industry are proposcde.

For this purpose the Cormission orizinally intendc®
1o cbtain det-iled data nd ixformation frem each member countrys The infore
mation rcequested cuncermed the present and planned pollution abatement to te
achieved, iteking into account the various produ&tion cetegories, and the

digstributicn of production cnpacities,

Two scts of. questionnairenwere prepered and scnt cut to the Mcmber
States for this purposc. However, the replics rceceived were genernlly irade~
mate, app-rently for rcasons of seorecy, lack of data, or -elvctcnce to

fumisch cuch infToraation,

For this recson the auelysis performed in this chapter is, of
necessity, based only on the claboration of existing information wnd dasa

sources as lirted in Sention 7.1 of this documente

Ycoromic tomminclogy

Pollution contrel mcasures arc defined s reasures beyond those
nomally required lor economical operation of the mill, and motivated by
the obhjective of feducing polluting effiuents and emissions (definition
~dopted by CECD), .

The fellowing economic terminology, based on the TPA devilepment

report, has been adopied 3

Investment costs sre defined 28 the cepital cipcnditnros rcguired
to bring the trestment or control technology into opcretione Thece inclide
the traditioncl expenditures such as desigr, purchase of land and 211 mecha-
nical and clectricnl equipnment, instrvmentation, site preparetion, pimnt

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

The capitel costs are the fincneial ché.rges ‘on the ccopital exe
neaditures for poliution control,
The deprecietion is the accounting charzes wiiich reflect the de-

P 3 R 3 Y- - 3 . ey T
teri~mticon f 2 enpitsal rsset -~ver its useful lifc,
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Operation and mzintenance cosis arce those costs remuired to
operate end maintain the pollution cbatement equipmnente Thoy include labour,
parts, chemicels, energy, insurance, tcxes, solid waste disposal, quality
control, menitoring and administration, etc. .ny prcductivity increcases or
by~product revenues os a result of improved (ffluent control should be
subtracted so that the operetion and meintcnance costs crrived at ere the

nct costs,

General »roblems in deteraining the costs »f ~ollution control

The concepts of "pollution control costs", and their anaiyscs arc
currcntly being studied My the Commission as we¢ll 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 cut that ~t a
rccent Confercnce on Waste Water Treatment (1) it was steted thet in goneral
"pollution control cost deta cvailable ~t present arc incomplete, and of
very variable cuality, Great cerc is needed in their interprctation and

only extremely tentetive conclusions cen be drawn frem them",

Diccussion of the relevant sources of duta and théig;utilization

Sources of data

(i) The OECD report on "Pollution by the Peper and Pulp Industry" (Paris,

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

1) The tables containing the data for each OECD mcaber country and
which rclate to pollution control costs in 1¢70, end the projected
costs for.1975 and 1980 where zveileble. The costs are given in U.S,
dollarg per ton of pulp production, They ere split up into internal
end external. costs for water pollution, and presented as a total for

air pollutione.

2) The second set of data is much more detailed, but concerns only the
" cost estimates for specific internal ond external pollution control
meésures in a hypothetical, existing mill, prcducing 500 tons of
blecched sulphate pulp per day from scftwood. This study was part
of thé OECD Expert Report on "Advanced Pollution .batement -Technology"
in this industry. SR :

(1) "Industrial Waste Woter Trcatment and Disposal within the EEC" H
Amsterdam 6 - 8 May 1974
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(ii) The EKONO report for the F.0 : .As mentioned in chapter 2, this dudy
concerned only hypothetical new proauction installations, and part
of its purposc was t2 ascertain the costs of liquid effluent treatment
to mcet various levels of purification, Capital, opcrating nd total
treatment costs for six mill case situations were caloulated for dif-
ferent levels of pollution rcductions ne cost of certain internal

measurcs was also cons.lecred,

(iii) EP. Guadelines Develctment Document 3 -In this report, the costs of
attaining BPLTC.), BATEL and new source performance standards, as desw
crihed in chapter 6,wero calculated for a snecific nili size in each

production category.

Vede2a Utilization o’ dain

Onc aim of the a:alysis atterpted here is to eatablish whcether thrre
exists any cnusernsys betwcen the varicus data sources concerning the cests
to achicve a specific pollution discharge lovel within a particular proe-

ducticn category.

Tshle 831 summarizes the necessary baskground to the cost estimates in

the three main sources of drta utilized here ¢



TABLE 8.1,

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 measuras | New Existing } Both Both
cost (2) mills| mills fmill BOD SS |(BOD_+3S)
BOD SN only only 1V types > >
Kg/ton Kg/ton
OECD Semichemical D / /
Sulphite ) No size / /
(non integrated) sulphs| ) distinc— 1970 / /
Integrated sulphate) tion / /
pulp and paper ) 16
newsorint from ) / /
groundwood )
OECD Bleached sulphate 500 tpd (1) | 1970 16 45 3343 / /
(advanced Tech
EKONO Bleached sulphate 300 tpd ) 40 25 / /
Bleached sulphate 750 ) 40 25 / /
Unbleached sulphate Dec, 15 25 30 / /
and sack paper 750 " )1971
Newsprint from
groundwood 350 ¢ ) <0 17 / /
Sy . . /
JPa Unbleached §ulphate 1 OO tpd \ Auge not 25 5 / /
#NSSC - sodium base 250 " D1c71 stated 175 3745 / /
NSSC - ammonfa base 250 " )yor - - / /

* NS5C : neutral sulphite semi-chemical

'/l) 'topod'

: nunmber of tons of pulp manufactured per day

72 Annual charge is made up of depreciation on capital expenditure and in*terest on capital
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It can uve scen from the avove tuble that strict compoarison of the
data from the diffcerent sourcee is not possibles Therefore certain assumptions

end simplifications are made, anl cxplained belcwe

(1) Pollution indox

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

the amount devoted to a specific rcduction 3a BOD. discharge only, and that

5
uscd to achieve a reduction in susponded solids Aischarge onlye This is, of
course, partiy due to the fact that many techniques azhicve reductions in

both types of paramcters, although the rela*ive amount of reduction is usually

greater for one of them thanfor itho othere

Therefore, 2 composite index of pollution has had to be adepted,
and thatv uscd by the OECD was adhered to, This "Pollution Level Index" is

expressed as 2 1D Kg/ton + Sale Kv/ton. 48 the OZCD report pcints out, such

5
a sclectiion is rathcr arbitrary, bu: has little effect on the form of the
pellution lcvel VS cost curve, However, care must be taken in using this

curve because several ccnbinatiorso® BOD. and suspencded solid levels could

5

give th2 cone pollution index,

(2) Prodstion categories and mill sizes
The productinn categeries adopted in this document are basically
equivalont to the classif”ration used in the OECD report, except that cata

concerning the paper making stame has not becn considered.

This makes direct gomparison with the ELOM) data very difficult,
becanse the latter considers integrated mills in four out of the six case
stulicse Those types of mills are clearly more appropriate for new production

installatione,

The EPA document does not consider the mechonical and ble.ched
sulphate prcduction cotororicse Furthermore, 1t suldivides the semi-chcmical
catcgory into installations using ammonia-basedcook.ng ligquors, and those
using sciium based ligquorse. Such o classification is appropriate to the
structure of the industry in the.”gS.A. but does not reflect the situation

in the Communitye

The mill eizes considered in the various case studies are dlso
different, but although tris mnlies direct cost comparisoms hazardous, it does

provide sonc idea of the variation of pollution control costs with mill size,
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However, most of the case studies consider mills which have more
modern process equipment os well as production oapacities well above the
appropriate averages within thce EEC, for each of the categories considered.
Hence, from this aspect, the cost lecvels indicated are likely to under—
estimate the true total cost of pollution oontrol for many pulp mills

within the Communitys

(3) Economioc date

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 depreciation period probably underestimates the

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

As con be scen from Table 8,1, the price and cost estimates for
all data sources arc based on 1970/71 pricese Thus, although thcy are com-
parable in the appropriate cases, they underestimate present and probably

future costs, duc to inflationary factors.

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

mill, whereas EKONO considers only new mills,

Finally, mention should be made of the difficulty of determining
investment and operating costs accuratelyes The former depends to a large
extent on such factors as the prioce of land, comstruction, eto (sce section
B.2)e The cost of these is highly variable, even from one region to anothor,
The net operating costs arc calculated by subtracting ahy éavings in energy
or materials (see scction 8,2) from the fotal cost of equipment operation
and maintainance,. and the monetary value of such savings is often difficult
to cstimate acouratelye

Analysis of costs

With the above reser?ations, cost estimamioné‘for specific levels

of pollution abatement ere given in Tables 8.2 and 8.3,
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Table 8.2« indicates the estimated average costs - per ton of
pulp‘manufantured, in 1970 UeSe dollcrs = required 1o ottain the approprrate
sct of proposed efflucnt norms, as laid down in chapter 9 , Table 9ele These
costs are also expressed, in turn, as a percentage of the average 1970 OLCD
price of the relevant category of pulpe In this wuy, comparisons cw be made
with the expenditure for pollution conirol in 1970 and that furesewn for 1975

and 1680 in the OECD report, expresscd as an average over ORC) maomber coun*ries,

The cos'is to at.cin thz target norms were estimafted by considering
all relevant available data scurces, For each set of data, a grarh of pollvrtion
control cost vs, polluticn index (P.I) was constivucted, and the cost rcad off

at the appropriate target Po.I. level,

The proposed norms shown in Tables 8.2 and 9,1 werec initialiy chaosen
as a suitable b.se for analysis, becense they are technically practicabuie
(sre chapter 7) ; =~ in tne experience cf one member country uaving a wide
variety of dlscharge/receivjng watcr situations « envirommentally desirable 3
and *hcy are less severe than prescut Swedish and proposed UsS. BLTE.L disw

charae nomms,

Tarle 843 prescnts the average elfluent discharge levsl pe~ preduction
category ir. 1970 and estin-ted for 1975 and 1980, and the oo:responding
pollution contrcl expenditures, for individual FFC member vountries, abst-acted
from the OECD report, “hese data ars compared with the estima*es of ‘he
costs requi"%d to atta n the proposed norms, shown in Table 8.2 and 9.l

The comparable UeS. es*imates and norms are also showne

The followinz should a'so be noted with respest to Tables 8.2 and 8,3,

1. The figures reflect thn total costs of pollution contrc™ « The actnal
burden on the industry mzy te much -lower, as a result o1 ‘inancial aids

providcd by public bodics (sen chapter 6).

2+ For the semi~chemical and sulphite processes, the coet csiimntes were
madeé w’th reference to the lower set of discharge levels within eaca

-~

catogory (see Table Os1)e
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is mention3d inChap.5 the propogpd noms are generally comparable
to the norms applied in Sweden in 1972, and the proposed US BPCTJU. levels,

and are in most cases identical tc the "Contrat de Branche" values. The

latter are the only unifcrm effluent discharge standards in existence within
the EEC, specificrlly 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

8e64
8e60le

846424

and standardse. The former refer to the EPA's contrastor's suggestions since

only the contractor has given price estimates to cttain these levelse

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

Discussion of results

§1eaohed Kraft nulp

It con be seen from table 8.2 that to attain a Pollution Index (PI)
of 28, the cost is expected to be at most H-6.5¢/ton. This represents about
3 % of the 1970 price of Krat't pulp, and is less than the average pollution
control‘expenditure foreseen by the OECD countries in the Kraft category,
for 1980, 4

Table 8,3 shows that France expects to achieve a PI of 29 Kg/%on
by 1980, and Belgium has already surpassed this level, ' °

Raw Kraft pulp

. The cost of achieving a Po.I, of 12,5 is expected to bvo be%ween
446 and Te6 g/ton of pulp, i.ee 246 = 443 %‘of the 1970 Kraft pulp rrice.
Similarly to bleached Kraft, this is within the average OECD expenditure
for 1980, in the Kraft category. '

The expécted PI in France by 1980 is 21, (table 8.3), which is
considerably higher than 12,5, and the projected pollution control cosis
are considerably lowere On the other hand, Belgium has already attained the
latter index,

The UsS. BPCTCA levels envisage a PI of 14 Kg/ton by 1977, with
a corresponding cost of about 7.6 §/ton.
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8e6.3¢ Sulphite pulp
As montioned in 3.3.2, in this production category, Pécovéry of -
the cooking liquor 4is only feasiblé whin soluble 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)e This is possibly 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 §/ton for Sweden to 23 $/tom for
France (sce Table 8.2). However, it can be seen from Table 8.3 that Franoe

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 chépter 3) since it is considered that recovery of waste is not econo-
mically practicable for mills which produce less than 100-150 tons of pulp
per day. The proposed target norms reflcct 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.

- On the basis of the EPA develcpment report,'it would c:st 14,5 #/ton and

8 #/ton to attain a PI of 21 Kg/ton, depending on whethar sodium or ammonium
based cooking liquor respectively are utilized. (Table 8.2)

France forecasts a P,I of 125 by 1980, the Netherlands of 40 by
that dates The EPA has proposed BPTCA levels of 30 for this categorye.
(Table 8.2)
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Vel sishanicdd gmlp e ' .
As mentioned before, most mechonical pulp mills are part of news—
print manufacturing 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, altarget P.I
of 15 kg/ton, corresponding to 5 kg/ton of BOD5 and 5 kg/ton of suspended
golids has been token as technically and economically practicable,

T, attain a PoI of 15 is estimated to cost less than 6 #/ton of
‘pulps (Table 842) '

thereas 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.

846464 General evaluation s

From Table 842 it can be seen that the céetslestimated necessary
to attain the relevant target noms of Table 9¢1 are generally lower, or
in line with the expeocted expenditure on pollution abatement by 1980

averaged over OECD member countries,’

Fhrthennore, Toble 843 shows that in individual EEC member countrics,
the average levels of pulp mill péllﬁtion discharges estimated for 1980 are often
lower.or equal to, and only 4n a few cases higher, than the appropiiate norms
shown in Table 9e1. The individual estimated cost expenditures in 1980 are
also generally comparable to those judged to be necessary (acoording to Table 8.2)
to attain the proposed target norms, However, figures are only available
for a few Mcmber gtates. ‘ : i .
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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 gource considered norms 70 avera | on pollution control
BOD 35 P.,I ge sell- | averaged over OECD
2 (2BOD_+ SS) g/ton |48 % of OECD | " i
. £ pri- countries, expressed
Kg/ton | Kg/ton 5 1970 selling | - (g/ as % of 1970 pulp eel—
price . .
b 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)
EKONO 00 t " 8 3.
" ,3150 Ed " 2.4 2.2 approx.
177(2) 0.7 | 2.4 4.5
Raw Kraft EPA 1000 tpd 5 245 12,5 T.6 4.3
EKONO 750 " " 4.6(3) 2.6
ZPPTOX .
Sulphite 45 12,5 | 102.5(4) 173(7) 1.8 | 79 | 10.0
oD B 80 15 175 (5) *
0 or Fran
ce only all 102,.5 23 (6) 13
OECD Sweden " " 9 562
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 NSSC-NH3 250 " " 8.0 6.4
Mechanical 5 5 15
EKONO 350 tpd (4.5(b) 3
OECD all " (6.0(c) 3.6




Remaa ks concerning Table 8,2

(1) lepending on technique : 3 $/ton for best internzl, 6.5 $/ton for external only

(2) Weighted average of bleached and unbleached pulp

(3) Cosis refer to mills making sack paper

(4) ®Rith recovery of cooking liquors

(5) Tithout recovery of cooking liquors

{6) Xxtrapolated from PI = 130

(7T) Weighted average uf bleached and unbleached sulphite pulp
.(8) Froduction capacity } 150 tepod,

(9) EFroduction copacity < 150 teDods

(b) Yewcorint from groundwood

(c) CECD average excluding Canada

L

A ..
."v/J. .~—l/ " o
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Table 8.3, WITH giﬁTI 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.SoA.)
control expenditures as foreseen by EEC mem- norms s este
ber countries for the OECD enquiry
. E.E.Ce country Pollu-. {Cost ran-| BPCTCA (1977) (BATEA (1983)
Production (OECD data) 1970 1975 1980 tion |ge reqd.
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 | §/ton| Index | g/ton Index | #/ton + table g/ton cost
84.2)
Bleached Kraft |]France 134 0.3 44 4.3 29 5e2 8 3-6.5 _
Belgium 19 Te5 18 10.2 18 - * - - -
Raw Kraft France 64 0.2 33 0.23 | 21 0.7
Belgium f 12 - 12 _ 12 - 1245 446746
U.SeAe (EPA) 14 Te6 7 11.0
Sulphite France 48551% 1.5 35951; 13.4 [140(1) 21.6
Italy 642(1 - 620(1 - - - 102.5{% 923
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) | 3.6 50(3) 3.6 40(3) 3.6
UeSeAl(EPA) 30 13.7 12 18.4
NSSC -« Na
U.S.A.(EPA) 30 4.3 12 9.0
NSSC - HN
3
Mechanical France 58 0.3 44 4.3 29 562
(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 SeT 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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CONCLUSIONS ANMD PPROPOSALS

The pulp industry has the potential to be a highly polluting industrial sectore
Pulp mill effluent can contain appreciibie quantities of suspended solids, can
s;verely deplete thé oxygen content of the receiving watercourse, can contain
toxic substances, and can discolour and cause foaming in the receiving
watercourse, 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 ;

'-,thg environmental characteristics of the medium receiving the discharge }

- the'éxtent to which Member states ﬁave legiélated against the discharge of waste¢

9e24

Gele

In terms of BOD5 and suspended solids the worst pollution problems are likely
to arise in the sulphite pulping process : for & sulphite mill wi‘h standaxd

1970 technology (not taking into account the effects of external control measures,
the effluent can have a pollution load of 450 kg/ton Bon5 and 60 kg/ton sus=
pended sqlids"a Such a poliution load can be seen to be substantial when

compared with the kraft process of pulpiqg, in which recovery of liquor takes
place . In the latir case the pollution loads can be as low as 40 kg/ton

BOD.5 and 10 kg/ton suspended solids.

To date France is the only member country to have drayn up legislation spe=
cific .to pulp'mill effluént. Belgium has drawn up environmental quality gtane
dards specifically applioable to a mumber of industrial sectors including the
paper and pulp sector. Some other countries use "guidelines" which are part

of the general envircnmental legislation.

4

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

«x= The recovery of cooking liquor is much mofe'common in the kraft process
" than in ‘the sulphite process. - DU .

-~
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9446 There are numerous technolégies available for reducing the pollution load of

pulp mill effluent, These teohnologlos osn take the form of intornal measuros
(iee. measures which reduce the cause of pollution at their origin by modi- -
fying the manufacturing prooess)lor external modsures (iees treatment of effluent
discharged during and after the maﬁufacture of the pulp)e It must be emphasized
however that theintroductiom of such technologies will }equire the industry

to inour extra costs, and that in some mills such costis coulq be cause for

significant concem.

9e5e Whilsh for reasons outlined.in scction 841, it has not been possible to draw firm
oonolusions from the cost dhta available, the following should be highlightod

» the unit costs of achieving a particular effluent standard are likely to
vary from one country to another. This can be seen from table 8.2 where for
sulphite mille the coste of achieving a PI of 102,5 are estimated from £9
per ton to § 233

~ 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 § 8<14,5 per ton, depending on the type of cooking
base usedeute protided by member. countries, not disaggregated by mill size,
indicate costs of up to ﬁ 25 per ton for PI indices which are weli above 213

= the more modern plants are likely to faoe much lower unit costs of pollu=
tion oontrol than the older plants. This is one of the reasons for the
' sulphate pulp mills generally facing lower unit costs than the sulphite

mills , the former process being more recenty -

= the percentage inorease in costs,‘relativé to the pricé of'bﬁlp, 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 exampl‘é',"%hé“indréa*se in ‘costd "could Ye-less
than 5 %, and in the case of the sulphite and seml-chemioal categorles the
cost inorease could be of the order of 10 %. These cost increascs assume

a base 1eve1 of no oontrols. \

Furthermorc, it seems likely thax fhe peroentage of costs ‘acoounted
for by the pollution abatement measures necessary to 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.



9e6« This then is the situaticn which the Commission has had to consider in

preparing its proposals. The approach followed is essentially a straight-

forward one, It covers :

- Uniferm cmission standards

- Flexibility cf 'application

- Pussibility of financial aids at national level

- Possibility of exceptions

~ New technology

947« Uniform emissicn standards

The Commission pronoscs the adoption on a Community basis of cmission

gtandords for the pulp indusitry, 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 differentiated according to the type of

process (as noted above in pora«2 the pollution problems vary according to

the process). They arc differentiatel aleo to some extent according to the type

of treatment used. For example the propdsed'nonns for the discharge of suspended

sclids vary according to whether or not aerated lagoons are available for the

~

seen from Figse 5eled to 5e1.E that they are in most cases less severe than

those propored or in use in some major competitor non-member countries.

Teduction of oxidizable mattere

In general, these noims can be considered as miﬁimum, and it can be

[
!
{

Ta,ble 2.1:
A B (1) B (1)
TYPE OF PROCESS SS
ke//to BOD 55
g/ton kg/ton kg/ton
KR FT oW 2,5 5 * 10
bleached 10 9 20
with elimination or reutilization
) of waste 1liquors 12,5 45 50
SULPHITE
: without elimination or reutiliza-
i " tion of waste liquors 15 80 85
MI- . production capacity D150 tons/day 5 8 5
CHIMICAL
production capacity {150 tons/day 13 60 60
MECHANICuL 5 5 5

1) to be uscd if reduction of oxidizable content 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 nccessary latitude to take into aoccount both local en-

virormental and economic conéiderations (sce parag. 8,9, 10, and 11 below),

Flexibility of application

AB noted above in parage 1, the actual pollution caused by a par—
ticular factory will vary according to, amongst ather things, the volume of
effluent and the environmental characteristics of the receiving médium, It
was also noted ihat the unit costs of achieving a_particular effluent standard
are likely to vary from one country to another, and aléo according to the

size of the operating unit,

The Commiseior tasysfore believe‘s that Member states should enjoy a
wide measure of flexibility in applying the uniform emission standards set
out in Table 9.le Specifiocally, provided that in the case of already existing
plants the emission standards are achieved by the end of a ten year period,
Member states should be free to work out a programe of pollution reduction,
case by case, which takes into account all the necessary factors, both econo=
mic and environmedtale Besides having the possibllity of varying the timing of
the pollution reduction programme, it should of course also be open to Member
states to impose emission standards which are more severe than these basic
standards, where local conditions call for this.

In the case of new: plants, as well as new capaclty which is added
to already existing plants, the limit withln which the emission standards of
Table 9ele should be respected would be twelve months at the
latost after the fate the plant has come into geration.

Finanoial aids

it‘ishfecognized that the application ef the proposed discharge nozis
may in some inetances creatd undesirable eoconomic problems and may thereforeé
necessitate some special a1ds. The Commission .is- preparing a. ccmmunication to
Member statos or” this’ matter. ' ‘
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Poccibilityr of exvcentions

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 discharges
tc¢ tidal waters arc conccrned, 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 Commission recognizes that there might be
a case for differentiating between the conditions imposed on discharges to tidal
waters and thos: imposed on inland rivers and streamso, However, them may
certainly be cases wherce the imposition of the normms of Table 94ls4 on plants
discharging into tidal waters is entirely justified, Moreover, therewill be
ceses where the discharge to tidal waters (becausc of amenity considcrations,
for exanmple) may be subject to operational conditions which in effect render the
norms even more severce But in other cases these norms, or the parameters in
vhich they arc exoressed, may not necessarily be reievant. The Commission be=
licves that exceptions could be permitted in the oase of those discharges to

tidal wuters where it can be demonstratcd that, under the actual conditions of

dischargc, 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 environmental quality
objectives (immission standards) which may exist for the water in question and

23 a funztion of the use tc which the water is put.

New technolqu;

The Commission is presently considering whether the neced exists
for action at the Community level on research and development in the field
of pollution control technology specifically applicable to' the pulp industry,
It will send a specinal paper on this problem within a very short time.



TABLE 5, 1,

Can be nmore sisinrent,

SUMMARY OF ERC MEMBER STATES' ENVI
. RONMENTAL LEGISLATION APPLICABLE TO EFFLUENT DISCHARGE FROM THE PULP INDUSTRY
! Qi ion Iienicizion crdcot ttonns Qensrnt o uidelines . -
. | - - ter
NS . .
T “ oifluont |irfluent . . - N S
: . o . pyuidel i tandards llain aczpests propiyred nt-alrrds -
suideline: Jstandeord
3 —_— -
krr8t6 Royal 23/1/74, etc Fixed for all industry.
Controls effluent disoharge into May be extended to individual industria]
e erree No Yes N ~J otors -
SowslUl - o Ycs |1) public semers sect * Yes
2 ) surface waters
. i R 3) agquaducts -
- By the act of !6th December 1006/ saximun d"c“"r—e Prirary [:‘eco:daw ,
old nolluters pay a charre for vollution | g.tovcea tregtnent treatrents .
: - discharged and receive helo for - T [
mill lo Yes ,No Yes financinr antinollution iuvestnents. S :’,C‘L‘= : Ss
. = i fatnun discharre standards are " - .
fixed in uniform nmenacr, Can be krafs g?:lgiCECd 16‘5 l 3 _-LC
ALY I locally stricter, ache ' .
Lavie UL M Culphite s Yes
e = An arrcenent sirmed with the I'{intester] wiih liquor recoverv 12,5 4% i
- of the Fnvironnent covers a nrorramme wsithout * 15 co 565
of pollution reduction for chemlcal Jenmi-chemical @
nev No Y and semi-chenicul pulp mills, rore than 150 .ona/dny 5 ' S
mil €s Deadline in 1976 with all mills less " nom 13 60 50 ,
provided with biological treatnent. * biolorical treatment by zerated lacoon
g . Draft législation on effluent Units of noxiousness determined by
. |
| disoharge 29/3/74 taking into account suspended solids
Imposes taxes as a funotion of ocontent, chemical o en demand and
?
the noxiousness of the effluent. toxiocity of the effluent.
‘
1 -
CLGATY Yes No Yo Mony aspects of water polletion . Yes
—_— are covered by regional (Linder)
5 - legislation.
L
- - —_———
L]
3 ' 9 . !r ‘ecost d—.'..'-.—to the }le“txl-?.—gx--;é;-;-t:'—i‘.?;”d ‘!;'—;T‘.;';;-!:;s-:é:c—:\;'-;p;)? c-c'. .To drcecrarre N -
jLrind Yes _ _ Il No o il guthor‘zetion of discharce i3 of waste tater. il
) | recuirca. o
’ H N A T - It y N
e eem o “'_':' Lezislation is based on zaintenonce Ctandards related to 35 - 0D - toricity - I:
. il of vater quality as requirced bv colour - ni! - anrionia, etc, |
) . ar -y It each use. l'o national standards. Values rermerally used ! r
ISR Yeu JO) Lo -0 | Amerndzents to existing lerislation are : I
) , : are w:cer coisideration, BOD e 20 mg/l nax. .
N ; 55 w30 M L
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| —_—
Emission Irmmission L .gislaiion : General guidelia.s Individuzl
Country - = authorisation
Effluent wifluent . . cr parmissior
o o t ! [ Ur-g e T [=3 L) 1o 4
guidelines | standard guidelines | standards | Main aspacts P: ~poased standards
Polluters pay a No precise standa.ds,
tax based on CON |but averagz is ab. ut
NETHET - Yos No Yes No and niirogen 30 Ppm >f suspende i g
TANDS conient snlids
—_— 20 pprr of BOD5
Mercury prohibited
Effluents are divided int> f uv classes
, . according to their toxicity, and per-
IRELAND Yes No Yes No rrissible conditions are differentinted Yeos
according to the class D effluent
Act n® 372 of June 13, 1973,
4 ~ : Permission to discharge waste waters -
DENNMARK . Yes No Yes No int> water courses, lakes or the sea 28
is required,




Summary of OECD Member countries legislation relevant to pollution by
the pulp and paper industryv , up to 1972
(taken from the OECD rapnrt on ''Pollution by the Paper and Pulp Industry - Paris

. 1973)
f coullTnY VAT ASPZCTS OF LEGISLATION PROPOGED STAIDARDC
AUSTRIA l.ost effective methods available Specific to each mill site : 3G, IGh)Ob/day
relative to cost
SELGIU 3 raver caterories He 1 t = 25°C 0, content 70 % or saturntion(min}
we 2 t = 20-25°C “ " C0=70 "
N° 3 t = 30°C v >3 on/l
‘ater treatment companies to Cettling matters after .II (all caterories) :
be created. i,5 ml/1
Receiving water body quality is ioad discharres based on BOD, 3J, volune
criterion. (specific to each mi1ll site).
Ci IADA Best practicable technology to be 300 standards (untreated 1hs TOD/.DT
aoplied to each plant. effluent) :
Sulphite 55 ' or less yield 255
55-65 » " 170
more than o5 150
Sulphite bleaching )
Kraft pulping G/
Kraft bleaching 27
NSSC 40
S{. standards based on each
process conoonents
FIliLD Discharge of waste subnitted to Based on vater quality, heslth, etc,.
peruit only, up~to-now. Guidelines for SS and 30D (in kr/tonne) :
Guidelines exist. e
55 BOD
Ceni-chemical pulp T-12 -
Sulphite nulo 15-25  o0=80
Sulphate pulo 10~18 26=%0
levsporint f=10 3-10
Paner and Toard -2 =4C
Fiver ovoerd Q-0 -
utroohicetion taken into considerezion.
IRAIICE - By the act of '6th December '°of ‘exirmun dizcharre Prirary leconcary
' nolluters pay a charge for oollution g.lcleq (i torne) treatment [treatment*
discharged and receive helv for |- ; .
financing antinollution investnents. Ss t20De : SS
. 1
- i inimun discharse standards are " .
Iixed in unifornm menner, Can be kra®t g?gigﬁgﬁpd 1g'5 2 ¢
locally stricter, Culphite : )
-~ An agreenent signed with the "inister with liquor recoverv i2,% 40 5C
of the Fnvironment covers a vrogframme vithout ¢ " 15 &0 85
of vollution réduction for chemical Seri-chemical : \
and semi-chemical pulp mills. more than !50 %tons/dey 5 ' 8 |- .5
Deadline in 1976 with all mills less " " " " ! 5 60 50
provided vith bioloricel treatment. * biolosical treaiment by zerated larcoon
GERIANY - Current rerulation is based upon Standards tesed on
a 1057 Federal act. A vprovosal to .echanice) treatnent
introduce a ta: on discharges of SetIling ratters : not practicallv measurable
vollution is exanined. Insoluble matters : C=100 rg/1
1. o« o~
- A list of standards related to pi <A
vaste water treatments has been Cremicel treatment
orepared, based on @ SeTtTIi~ rmatters = C. =C,° m;’l
natters -100 mr
A = Cellulose ;gsoluble natter : 205100 mr/1
B = Cellulose and oulo . o -V .
CDT F = Cellulose with wood o P im0 AL
pulp, dves, waste 5 : et~
vaner or rars, 2iolo~icnl treatment ,
stravv, . LeTTIIn. naciers 3 O, me/l
Insolubtle natters : 20= 0 v~/1
¥ nos : 100=.CC mr/2
BCDg s 27=40 nz N
T ccoid..i+ to tne Health Act of 1774 L0 standarcds vresentlv apolica to d:scharre
authorizetion of discharce is of waste vater.
reoulirea.

* SS = Suspended solids.
BOD = Biological oxygen demand.



A4

TABLE 5. 2. Cont'd

COUNTRY MATIU ASPECTS OF LLGISLATION PROPOSED STHu1:DARDS
JAPAN Under the 1971 act all mills will have Standards for 176 deadline
to observe minimum standards all around (expressed in oom)
the country (to be avvlied in BOD COD &S
successive steps between 1972 and Semi-chemical &00 600 150
1776). Can be locally stricter. Sulphite (paper grades) 300 500 150
Sulvhite (dissolving grades) 600 800 150
Sulphate (dissolving grades) 120 00 150
’ Sulphate (paper grades) 120 200 150
Paper and boara 120 120 150
NETHERLANDS Po;luters pay a tax based on COD No precise standards, but averace 1s about
and nitrogren content, 30 pom of susvpended solids
20 ppm of 3BODs
liercury prohibited.
HORVLY + . inistrv of btnvironment has been llo svecific standards.
created in 1972, According to new
lerislation (1©71) all mills must
F apply for permission for cdischarre,
SPAIN ater courses divided into & cate- Main standards for vulp and paner industry
gories, and waste vater discharges to be apolied with sufficient delav.
classified according to their
harnfulness.
bojiidor) e Protection of the environment by Ctandard performances (Ks/tonne)

using the best practicable means.

The regulations are based on the
Environment Protection Act - 1069 -
and a nunber of orders concerning
subsidies f{or antipellution
investments.

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

BOD5_from : A B D E
- Barking 0-6 0= (0=-6 0-6 0-6
- luashing 1=i8 =0 =7 5-.0 -

- Grinding - - - - 10=30

- Condensate - '=12 :5=20 0=30 -

- Bleaching 2=5 10=20 O-:» 2=5 -
ss 2=5 2-5 2= =5 2=5

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

B = Gulphate
D « Jeni-chemical

SWITZERLAID

Princivnle is t¢ keep the receiving
water at least in the "Mesosaprobic
bete" quality.

Federal Act - July 1072 - stigulates
physical, chemical, biologica
characteristics of effluent.

Certain standards aoolv specifically
to pulvp and paper industry.

Standards for pulv and veper industry

BODs = 25 mg/l in 24 h (£C 2g/1 peaks
permitted)

KnOy =8 " n (150 mg/l veaks
vermitted)

Sulphides = | mg/l in S=2
Sulphites = 10 mg/l in SO032

UI'ITED Legislation is based on maintenance Gtandards related to 3% = 40D - toxicity =
KIiiGDO.: of vater quality ag required bv colour - nH -~ ammonia, etc.
each use. ~ . No national standards., Values renerally used
Anendments to existing legislation are :
ere under consideration. BOD = 20 mg/l pax.
8S = 30 ® n
Can be more stringent.
UHiTED The "Federal Water Pollution Control | lnterim guidelines S5 30Dg
' Act Amendments of 1972" declares that 1b/ton 1b/ton
it is the nationel goal that the dis- Kraft .
charge of pollutants into the receiv- Tosarse paver,
ing water bodies be eliminated by liner-board 5 6
1085, Mewsorint 6 8
In addition to this goal, specific Biﬁgig:ghzgd 10 10
interinm requirements are stipulated. Bleached 10 12
They relate to the application of the Sulohite
"best practicable control technology :_VE?EF‘ . 26 40
currently available", the "best bissolvinz 20 " 8o
available technology economically 088 C 15 " 25
. achievable", or the "test available Tremd-iio0d
demonstrated contrsl technology". 5 eéc ad 9 5
Interim guidelines have been issued Bleached 10 5
by the Environmentel Frotection De-inkinn ; Zg
hLgency. Paperboard
Paper
anrse 5. 5
Fine §(S% ﬁllegg € 6
Book (»8% fille 15 6
Tissue 6 8
L— .
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NOTES CONCERNING FIG,5.1, A, to 5,1, F,

1. 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 partic‘ular, Swedish and

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

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

an actual norm is shown,

IL. 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 technology
economically achievable) level to be attain=d by 1933,

Fig.C : F (1, anplies to instaliations with a daily production leas than
150 ton, F (2) to those producing roore than 159 tons per day,

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

Fig, E : Data generally applies to integrated newsprint factories,
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FIG. 5.71.B.

RAW KRAFT PULP: DISCHARGE NORMS
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FIG. 5.1.0. SULPHITE PULP: DISCHARGE NORMS
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TAPLES.1.A

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

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

abatement

A detailed examination of the financial aid which the 3tates, the regional
and local authorities or agencies or various public institutions have granted

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

These measures have been divided into the following three categories:

-

- subsidies
- tax relief

~ loans,

Only the following three %pes 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

pollution abatement.

The table below sumarizes their application in the Member States:
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{ Subsidies Relief Loans |
; Type Type i Type

D 0 yes 1 yes 1 |

3 yes 0] 0]

F yes 31 yes 1

I 0 0 ?

NL ? ? ?

GB yes 1 yes 1 yes 12

IRL | . O . 0 0]

DK | 0 o | , 0]

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.g. reduction of unemployment and regional
development) or under specific sectoral poliocies (e.g. rationalization of

production capacity).

This examination shows that:

~ two ocountries grant no aid:

Denmark
Ireland

- the same may also be true of Italy (official documents not received)
-~ the Netherlands has not supplied the information requested:

~ four ocountries grant aid:

L

1Chemical and semi-chemical pulp only.
2Restricted to plants jointly owned by industry and local authorities.
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the Federal Republic of Germany, through:

tax relief,

low-interest loans (on investments of DM 132 million in 1972)

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

tax relief

the United Kingdom, through:

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.

1
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TABLES 6.1.B

FINANCYAL AID to the PULP and PAPER INDUSTRIES

GERMANY

Summary of aid provided fors

Date and reference?

Scope?

Term:

Amount

Financings:

operating costs
capital cost

interna! measures
exter:al measures

Existing plants?
New plantas

Remarl:ss

Probable developmentss:

TiX RELIEF

Amortization over five years of 50% of
the plant and 30% of the buildings
(to be deducted from inoome tax)

(2) para. 79 Einkommensteuer - Durch-
fithrungs Verordnung

(bg para. 82 "

(¢) para. 82 E "
a/ Water

b/ Air

¢/ Noise and vibrations -

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

a/ 1 January 1955 to 31 December 1974
b/ 1 Jamuary 1957 to 31 Decemher 1974
¢/ 1 Jamary 1965 to 31 December 1974

-

No

Yes

Yes
Yes

Yes '
No

Closing date: 31 December 1974

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 environmental protection, since
they have made an effective contribution 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 PAFFR INDUSTRIES

CCRILLTY . 1'ederal Authorities

—— vt e e

Summary of messures:

Date and reference:?

Scope!

Term

Amount ¢

Financing:

operating costs
capital cost

irternal measures
¢ ...0vnal measurey

Existing plants:
New plonts:

Remarkse

»

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

The following ERP laws respectively -

19721 Bundesgesetzblait, Teil I, No 37
v.28.4.1972-Kap.1 - Tit.862 09
Kap.7 — Tit.862 01

1073 (draft) Kan.1 - Tit.862 10
Bundesdrucksache 7/479
v.17.4.1S73 same title

a/ Water
b/ Mr

Environmental measures covering all
enterprises and all municipalitiecs (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
Genersl provisions relating to anti-

pollution measures, for enterprises and
municipalities



Germany : Loans (cont'd)

Purification of?

Water Alr
M million DM million
1968 13.5 5
1969 13.5
1970 20 10
1971 147 12
1972 162 20
1973 200 30
(draft)
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 anrmal plans. It is ‘not yot 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 PULP and PAPFR INDUSTRIES®

UNITED_KINGDOM

Summary of measures provided for:e

Date and references

Scope:
Terms
Loizne

Financing:

operating costs
capital cost

internal mensures
external measures

Existing plants:
New plantss

Remarl-s:

SUBSIDIES

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

Industry Act passed by Parliament in
1972

All anti-pollution measures

Indefinite

- - -
JrATEL L2l .8

W

Yo
Yes

Yes
Yes

Yes
Yes

TFacilities grantéd for all investments
and all industries

»*
United Kingdom reply to Annex 2 of the OECD questiommaire sent out under
cover of letter NR/PL/72.206 of 25 October 1972.
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| FINANOIAL ATD o the FULP and PAPER TNDUSTRIES

UNITED KINODON © ‘.. o oo TAX RELTEF. . -

Surms ry of mamu Mdbda{‘p‘_ ‘{"",':-'ff The oot of the 1nsta11ation ‘can be

L

‘é? tion may be postporied until a profit
His shown - 1 SO

P .,.;4‘ o . - | 1 e

Scopet S , o All anti-ponuﬂon moamos .
[ v o o ‘/“: ‘ . . Ly " PR

Terms e TR Indgﬁmtg B R »
S e

Amounts : o

Fnancings

operating costs
oapital cost .

internal. mcuurn e

external moawreu . vh),:‘:’._r”yaa,‘ L :
| Yes R '

Mlﬁ.tiea Mod fo’r all types of

.‘,"‘-1‘ Wﬁ““m”ﬁ?‘d to all industries . .

27 entirely amortized 4in the firet year,
cn but 4F there are no. profits, amortize-
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FINANCIAL AID to the PULP and PAFER INDUSTRIES /

UNITED KINGDOM ~ ... . " . ... o B -

Sunmary of measures provided for: Restrioted to purification operations’
. < . oonduocted Jointly by local authorities .
and industry. Rate of intereat 1%
below normal, on the vhole of the

t

investment
Date and raferencet ' Part 9 of the Local Government Aot
' passed by Parliament in 1933
Boopet ' Water
Term? Indefinite
Amount ¢ Unavailable
Finanoingt :
operating costs No ;
capital cost Yes i e 1l
internal measures Yes ’ BT TR
oxternal measures Yes P W
Existing plantst Yen ,
New plantss Yes
T l'
Remazks § Applies to all industries.

If the industrial effluent is not
treated by the entreproneur ‘but ‘ny the local authority together with domestio
sewage, the sntrepreneur must bear both the cepital cost and the operating
costs of any new purification equipment that becomes necessary. The local .
authorities are, however, authorized to borrow from the Goverrment at a rate
of interest not more than 1% below the normal rate. The entrepreneur thus
has s slight indirect advantage, when he repays his share of the capital
oost, in making a proportional contritution to the repayments of the 1ooa.1

suthority's loan. The treattrent pla
nuthorttg. P “*' *"mm the Property ot the local

l'
G ’:<.\. ;
1

n

B}
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FINANCIAL ATD to the PULP and PAPER INDUSTHITS!

FRANCE

B .
‘_‘

Summary of neasurn provided torz

2 . N N A
Date. a.nd.mferonee: {;."ﬂ.m R

Scope? Lo e

Term? :
mﬂn‘tl . LY

Pinanoings ' PR

operating ocosts
capital cost

"internal measures
external measures

Existing plantst
New plants:

Remarkss

SUBSIDIES

NE CURR ARG "
. N "N

Maxzmum of 10% of investmenta' B

R TR LI I

Agreement of‘ 12 July 1972 'between the

" Minister for the Enviromment 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 anmum

. S
No ' X
Yes i

Partial
Ye " n

" Yes A L AIELA S

Fo - o

2 " ’ I3
< restricted to chemical anil semi- '
chemical pulp

e , - aid to be repaid by the firms if the
S cewt o anti-pol%ution objectives m not
Wbt ooy girarntes e D tabtained R
o ny i % ‘ald-cgranted- only gor plan’és existi’ng
¢ v S a orm Jamary 1972 :
. . o - av ey e i RN : L e
; I L

Franh reply ‘to Annex 2 ot tha ~OEGD R AT TR NS B S AR
questionnaire sent out under cover of ! ‘ v

letter NR/PL/

record of the EEC meeting of
28 May 1973.

[

72.206 of .25 Ootober 1972.

' , - N LT e e
LR TN T Y s R N AR O FEE SRR PA AR
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PINANCIAL AID _MEASURES:to the PULP g?xd PAPER INDUSTRIES

FRANCE o Tax abaiements and write-offsd

Summary of measures provided
for : . . a) Fixed insiallations (non-movables)

Exceptional write-off of 50% of their
cost against the results of the cur- -
reat financial year at the time of
completion of construction,

b) Equipment

Decremental write-off at a rate of
37.5%; equivalent to witing them

_off on a straight-iine basis over
six ard two thirds years at a rote
of 15% year,

Date and Weme :

ks

Perra t ' " 31 December 1975°

« itrvnal HeETUres ’ -

- Trterns) MeABUre:s
Trirting plants
New plamts

Forris Special duty for anti-golistion plant
for all industries,



-~
L i

A 22

! FINANCIAL AID T'O THE PULP AND/PAPER INDUSTRIES. .

BELGIUM ~ ¢ 7 SUBSIDIES

Summary of measures provided

for ¢ S ..ty i -, Between 30 and 60% of the invest-

ment costs, according to'the date
of application for aid,

. 'Date and réferencg : . Royal Decree of 23 J anuary 1974,

IR TP . concerning State intervention for
: complementary investments made
s by existing industrial establishments
for special treatment of their used

, water,
Scope @ | : Used water
Term : - State intervention is granted between
1 January 1974 and 1 May 1979
Amount ¢ 3
Financing @ R operating costs : no
capital cost ! yes

internal measures : no
external measures : yes

Existing plants : | ' yes » )

Neaw plants : : " no . 8 e
1

Remarks ¢ . Y

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

2) aids only given to factories in existence on 18, 2, 19%4

3) State intervention is fixed at 50% of investment costs for work car -

ried out between 1 May 1971 and 15 February 1974.

4) the subsidy is returnable by the epterprise, if thé relevant pollution

"reduction objectives are not achieved,
, ' ’

/ N ' r
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