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I. CO?ITf:hNTS O"J THE PROPOSED DII?.Ecr.cnrz 

1. This directive is presc11tod as a me<> sure of ho,rmonization of national 

legislations and m c.dmi·1istrati ·1e action to be carried out Ni. thin 

the frMe'·Jork of tho European Co~ununi. ties' Proe;r<'.Illfne of Ac~ion on -f;h'J 

Enviroru;;cnt (1). The PrograJ,une re<p.ires that particulta_' c.tte:1ti<~n Le 

pnid to i.adustrial .:1cti vi ties in which the ma;1ufacturin;s proccsse.J 

entail the introduction of pollutants into the environrner:t and r.10re 

specificr..lly into the Cornmu..>1ity's inland and coastal l-rn.tors. The 

Com!'lission W<.'.S ch:-.r3'ed with the task of carrying out studies of certr:. in 

such industrial scctcrs, which \:auld perr.i t the ex0ct nature of the 

pollution problems to be estc:bli:Jhed, the 'l;)es~ tcchnica:!. ar:d eccnomic 

solutions to be found and tho conncr;slo:n of mw fi:nn,ncj al aid rer-ur;r;-t;.;,i 

to h, h:1.rr~oni ~~r-d, \·Ji thout P''e,jmli.ce to the :;,pplir .... tion of Arti cl <: ');? 0t 

ner. of t'1c Trent,y ectal1l i.chinr; the European Economic Communi t.v. 

The pulp sector of the paper and pulp industry was rct:o.rderl as 

a matter of priority, duo to the potentially highl;,r pol:luting no.tura 

of the ma:!'lu.fncturin~ processes used. 

The most urgent environmertal pr0blom for this sector is that of 

wa-ter pollution, cnu its prover.tion is the main objcc.:ti vc of tho m:-

nexed draft directive. Ho\:ever, it shot:.ld bo pointc<l out thn.t o.i!' c:.ml so:Ll 

pollution e.re also generated by pulp iJills, but their envi:co~111ontal 

impact is considered to be less serious. The Corru;J.ission reserves th0 

right to presc~1t appropri~tc proposals in the future on forms of pol­

lution other than thr,t of wn.ter. 

2. The Commission's study of the pollution prob~ems in this sector. 

entitled "Pollution by the Pulp Industry t•'i thin the EEC" - wl.ich is 

cnnexed - has sho\m the followin~ situation to exist : 

Pulp ~ill effluent ccn contain appreciable quantities of suspenued 

(1) OJ N° c 112, 20.12.1973 .j 
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solids, can severely deplete the oxygen content of the receiving 

watercourse, can contain toxic substn.nccs, and can colour and 

ccuse foaming in the receiving watercourse. ~ihether or not this po­

tential to pollute is rcalizecl, hol·mver, will depend on : 

- the type of pulp producin5 process employed 

- the volume and type of discharge ; 

- the environmental che.rn.cteristics of the receiving mecliUJ!1 i 

- the extent to which rlcmbcr StGtec have established legislation 

controlling the disch~rgc of wGste. 

In ten.1s of oon
5 

and suspenled solids which arc the units most com­

monly used to define water pollution from pulp mills, the worst pol­

lution problc1ns n.re likely to arise in iihe 911lphi te pulping process 

for a sulphite mill with standard 1970 technology (not t~ing into 

account the effects of exter~al c011trol mcn.sures) the effluent ron 

h<we a pollution lot..d of 450 kg/ton BOD
5 

:::.nd 60 kG,jton suspended so­

lids. Sucb a pollution load c~n be seen to be substantial when com­

pn.red ui th the krn.ft process of pulping, in which recovery of liquor 

often takes place. In the latter cn.se the pollution lo~s c~n be as 

low as 40 kg/ton BOD
5 

and 10 kg/ton suspended solids. 

3. To date few member countries have drmm up legislation which c::m be 

specifically npplied to the disch~rge of pulp mill effluent. In 

Belgium, emtironmE:lntal quality standards specifically cpplico.ble' to 

th:i s industry have been drawn up and in France an agreement, namely 

the Contrat de Branche between the (then) lfinistry of Culture and 

Environment and the French Confederation of Paper, Board and Cellulose 

Industries,wa.s signed in June 1972. Germany is proposing to levy 

chnrges on the release of noxious effluents~ Most other countries 
' employ "guidelines" which c.re part of the general environmental le-

gislation. 

.;. 
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Table 1.1. 

PLANT SIZE IN THE PULP INDUSTRY 

1972 

Less than 5000-10000 1 ()()00...2 5000 2 5000-50000 50000-100000 over 100000 
COUNTRY 5000 ton- TOTAL 

tonne a p.a tonnes p.a. tonne a p.a. tonnes p.a. tonnes p.a. 
nea p.a. 

BELGIUM/LUX. 1 1 1 2 - 2 7 

DENMARK - 1 3 - 1 - 5 

GE~ANY 17 8 10 8 9 3 55 

FRANCE 14 3 6 10 8 6 47 

IRELAND - - 1 - - - 1 

ITALY(l) 33 10 18 5 6 3 75 

NETHERLANDS 4 1 5 4 - 1 16 

u. x:. - - 2 2 2 1 7 ------- ------ ------ ------ ------- ------- ------ ----
COMMUNITY 69 24 41 31 26 16 213 

(1) NUmber of enterpriaea 

Source z European Confederation ot the Pulp, Paper and Board Induatriea (CEPAC) 
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These differences in legislation and c:.dministra.ti ve actions ran~.r lc~d 

to financial ch~rges differing from one Member state to nnother, and 

thus could distort competition and create n ba.rrior to the proper 

functioning of the comc~on market. 

4. There nre numerous t~chnologies a.va.ilable for reducinG the pollution 

lo[l.d of pulp mill effluent. They can tr.ke the form of i:-r~err.nl :aer>.­

sures (Le. me:1sures which redncc the causesof pollutioil at their 

origin by modifyine the ma.nufa.ct·~ri:1g process) or externn.l me2.sures 

(i.e. treatment .of effluent disch0rged during nnd after tho ma.nufa.c­

ture of pulp). While these tec~~ologies ca.n remove over 95 ~of the 

effluents' o:x;ygen dema.nd ancl suspended solicls content, thoir instal­

lntion will require existing industry to incur extrc costs. 

For some sulphite ::mel scmi-chemicr.l mills in pcrticul.,r, the eata­

blishment of certain of these technolo~~es could involve substantial 

costs which could be cause for si£,nifioant concern. 

This then is the situation .'1-rhich the Colllia1issiou has hud to consider. 

5• In prcp8.ring its proposals for a directive, the Commission ha.s been 

t,1lidcd by the general principles defined in the Commu<"li tiro • "Pro&;rc.m­

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

in pa.rticular that : 

"The best environmental policy consists in preventing the creation 

of pollution or nuisances at source, rnther than subsequently trying 

to counternct their effects". 

It wns nlso stressed that 

"fJic.jor aspects of environr:1ental policy in individual countries must 

no longer be planned and imple~ented in isolation. On tho basis of 

a comhlon long-term concept, nationnl prograr.~ee in these fields 

should be coord..inated, a.nd national policies harmonized within the 

Community." 

• 

.. 
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1 n the Comm1ssion' s vi. ew coordination and harmonization or po 1 icies 

in the case of the pulp industry must initially mean the estahlish­

mPnt of certain minimum ~ffluPnt emission limits, which are technical­

ly feasi h le and economically realistic and which would renresent an 

important first step in the protection of the environment. 

'rhe Commission therefore proposes the adoption, on a Community 

basis, of minimum emission standards for the pulp industry, according 

to the type of manufacturirw. process employed. 

To allow the assimilative capacity of the receivin;:; waters to l'e 

nevertheless taken into account - as well as appropriate wate~ qua-

li t.v criteria and local social and economic conditions - a Gertain 

meaRure of flexihility in applying the proposed standards is provided for. 

Specifically, provided that in the case of alre~v exiRtin~ plants 

the basic emission standards are achieved by the end of ~~e~ ~ar 

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

a programme of pollution reduction, case by case, wh1ch takes into 

account all the necessary factors, both economic and environmental. 

Besides having the possibility of varying the timing of the pollution 

reduction programme, it should of course also be open to Member States 

to impose effluent limits which are more severe than these basic standards, 

where local conditions call for this. In the case of new plants, as well 

as new capacity which is added to already existinp: plants, the limit 

within which the effluent discharge values of Table l 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

dable damage to the environment, mavr be exempt from compliance with 

the discharge norms shown in Table 1 - which is identical to the 

Annex in the draft Directive. 

A Member State mavr thus allow individual exceptions to the discharge 

norms in Table 1, for existing mil~s, if it considers the above criteria 

to be satisfied. However, each exception accorded expires, automatically, 

5 years at most after the date of its concession. 

./ .. 
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The pocsihilit,y of a su1,secruent exr.eption should be r:onsiderPd ·L:; the 

appropri~te governr.1en~~l authority, bcr.riP.g in wind r.r~v ch:.n ·, -~ in 

the quantity and ch::1racteristics of the effluent dischareecl by the 

instc.ll<tion in question as well as by other sources of pollution in 

the region, developments in tho econumics <:l.nd tochnolvQ" of polh:.tior; 

control, and the nctual environmental chnrncteristics nnri requirements 

of ·the rccei ving W<'.tors. 

T~e proer~e of action also states thn.t : 

"The cost of preventing <'..nd eliminating nuisances must, in prL1ciple, 

be borne by the polluter, However, thoro r:J.r.y be cert~.in exceptions 

and speci:-,.1 r.rr:lngcmcnts, in partic<.~lo..r for trnnsi tj.ona.l periods, 

provided that they cnuse no signjficant distortion to internationnl 

trade r.nd investment", 

The Comnission recognizes tho..t the r.pplicction of the prc~osed dis­

charg-e noms uay in some instances cn.use undesirable· cconor.1ic pr0ble~.~s. 

nnd necessitate certnin special aids, It has made a cont~unic<'..tion to 

i-iernber Statos on this subject (SEC (74) 4264). 

6. Co~ntaEY, on certain csse~tin.l clements of the directiv~ 

1~inir;;um er.ission s:tandc.rds. 

These stnndC.rds are set out in the t.::~.ble belo-:"l. They nre d i.fferen­

ti~tod cccordin~ to the type of process (as noted cuove, the po~­

lution problems -V<:'.ry according to the process). They are differen­

ti~ted clso according to the type of trentcent used. For example 

the proposed norms for the discharge of suspended soljds vnr,y ac­

cording to whether or not aer~ted lagoons nre n~ilable for the 

reduction of oxidizable metter. 

./. 
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(1) biological treatment by aerated la.B'Qon. 

. 
'" 

(2) the BOD5 and suspended solids content m~y also be ~ensured in terms of conoentra~ 

tion (e.g, mg per litre of effluent), but in this case, the water Qonsumption 

per ton of pulp manufactured must also be measured, so that the pollution load 

can finally be expressed in Kg/ton of pulp, 

.;. 
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On the b~sis of the da.tn a~.ilable to the Commission 

it o.ppenrs that the ad.di tiona.l costs rocr1ired to r:.chiove the proposed 

dischn.rgo levels could be qu:i.te lol'i relntive to the increc.se iu the 

costs of other factors of production lvhich h::we taken plr..co in roc0nt 

yeo.rs. Usint; 1970 cost data. in the cc..se of blc:'.ched kraft pulp, for 

exnmplo, tho incre.J.se in costs could be less th-:m 5 %, :--.nd in the 

cc.se of tho sulphite o.nd scmi-c~omicnl categories the cost in~'"'reetsc 

could be of the order of 10 %, according to the appended technical 

<'..nnex These cost increases cssm~e a base level of no controls. 

However, it seems likely ·~hr~t the percentage of costs accounted for 

by the required anti-pollution mo:'l.s"J.res \"TOuld pres.ontly be lovmr th..-m 

above, bccnuse the price of pulp hns risen very t1uch more rnpidly, 

since 1970, than the cost of the appropriate pollution control equip­

ment. 

• 
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1. Technolo& 

The Commission is presently considerin« whether 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 Ilirecti ve l'thich follows is ba.sed 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 dr~fting this propos~ the Cocmission ha.s consulted a.·w~rking 

a group of experts froc the l~eni::;er StateE pulp ir...:iustry which ::.e:t 

onoe. 

II. CONSULT.i.TION WI':'H THE EUROPEAll PARLI.MJtEl~T .l'.ND THE ECOllOiiliC .c\ND SOCIAL 

comnTTEE 

The opinion of these two institutions is required, pursuant to Article 100 

(2) of tho Treaty establishing the European·Eoonomic·Community • 
. . . -. 



PRC~OSAL FOR A COUNCIL DIRECTIVE 

ON TIIE REDUCTION OF WATER POLLrTION C1~USED 

BY PULP MILLS IN THE MEMBER STAT~S 
-------~--.--.-----------

THE COUNCIL OF THE EUROPEAN COMMUNITIES, 

Having 1·egard to the Tren.ty establishing the European Economic 

Cor.~munity, and in particular Article :..oo thereof; 

Having regard to the proposal fror.1 the Comr:lission; 

Having regard to the Opinion of the European Parlin.ment; 

Having regard to the Opinion of the Economic and SocJ.al Committee; 

Whereas, motivated by the conocrn constr-.ntl;r to -protect and improve the 

enviro~ment, soma J,iember States have alreGd.:,• taken and othors arc 

about to take measur~s to cleanse the:i.r wn.ter; \'l'hereas these 

measures include technical requirements w.:...th regard to the discharge 

of pollutants, with which pulp mills must comply; 

Whereas national laws 09ncerning the reduction of water. pollution 

caused by pulp mills vary from one Member State to ano+.her; 

whereas these differences affe~ the ·conditions of competitiou within the Com­

muni-ty and therefore: have a dil'e'Ot .·effect on the op~ra.tilon of tb~ .common tu~ket 

Whereas the Programme of Action of the European Communities ,.,n the 

_!hvitoziment1 provides for specific :action i'n certain in.du.strial 

sectors, includinc the pulp industry, with a. view to reducing 

1 OJ No C 112, 20 December 1973· 
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at source the various forms of pollution caused by the sector under 

consideration; 

Wh0rcas, in order to protect the water of the Community, it is 

necessary to p?ovide for discharges of pollutants to be reduced to 

certain levels; whereas these levels must be reached by existing 

.establishments within n maximum of ten years from th~ 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 twelve·· 

months following their entry into service; whereas such action is 

in the interest of the protection of the environment; 

Whereas it should be possible _to allow derogations ·from the standards 

laid down in the ~~nex hereto where the discharges effected by 

existing establishments into coastal waters or into tidal 'parts of 

estuaries do not cause an appreciable deterioration in the quality 

of such waters; 

. . 

Whereas the technical requirements set out in the Annex to this · 

Direct.ive will have to be adapted rapidly to technical progress;'' . . 
whereas, in order to facilitate implementation of the measures 

required for this purpose, a procedure should be l~id down' to ensure 

close cooperation between:the Member States and the Comm~ssion . . . . ' . 

within a. Cotnmi ttee. for the. a!i-aptatic;>;U of this Directive· .to tec~tical 
, . . . . 

progress; 

HAS JU>OPTED m!S DIRECTIVE: 

·~ . . 



- 3 - ·.· •,, 

Article 1 

1. This Directive concerns the reduction of water pollution cauBed 

by both new and existing pulp mills. 

2. For the purposes of this Directive: 

- 11 \'latcr" means all fresh water, tlhether running or sta.gnnnt, 

underground water, brackish water, estuaries and coastal waters; 

II pulp mill" means any establishment producing, whether 

exclusively or not, pulp 

- "existing establishr.!ent" 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 establishment9 shnll be reduced 

to the levels shown in the table contained in th~ Annex to this 

Directive, which forms an integral pnrt 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 ~o phased as to take ~ccount of its 

effects on the competitive position of the undertakings concerned, 

which could have undesirable economic or social ~epercussions. 

Article 3 

In the case of new establishments and new capaoi~y added to existing 

eatabl:l:slunents, not later than twelve months toll
1
owing their entry 

into service the permitted level of pollution in the effluents shall 

not exceed the standards laid down in the Annex. 



- 4 - : .... _, 

Article 4 -----... 
1. Member States may permit derogations from the standardo la.id.' 

down in the Annex hereto where discharges effected by eY~stinc 

est~blis~ents ~cr prcaent C~~cb=rgc ci~~t~s i~o ti~~l.p~ts ·uf'c0aS~a­

uoter or into ti.ci:-.1 eotunrieo do not oc.uae o.n cppreci£'.blo doteriorc::.tioJ:?. in the C'".:"'.l.".t 

of the receiving water, ta.king account in particular of the quality 

objectives for the environment and the permitted use of the said 

water. 

2. The derogations referred to above may be granted for a lir.Ji ted 

period which shall expire automatically within .. not more thnn five 

years. Further derogations for a maxicum of five years may be 

granted subsequently in tho light of the trend in the quality of the 

environment, enviro~~ental consequences, the discharrie effected 

during the previous five years und technical progress achieved in 

the fight against pollution in tho pulp indus'try. 

3· Before granting or extending a derogation, Member Statos shall 

forward the relevant documents to the Commission so that it can 

give its opinion thereon. 

Article_2 

'· Any amendments which may prove necessary in order to adapt the 
' Annex to this Direc~ive to technical progress s~l ~e· adopted in 

accordance with t:he procedure laid down in Arti·cle 7 • · · 

Article 6 - ... --.......... 
1. A Committee for the. adaptation or this Diroctiva to t()clL."lic.\l progress 

(hereinafter called 'the "Committee") is her~ by set up. a11d shall oOn.a~t of 

rep~csentatives of the.Kember States with a rep~esentative of the Commfssion. 
as Chairman~ 
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2. T!le 8or.::::1i ttee sr.:tll ad:>pt it::; o•r1n rules of prot::.::!lur-". 

1. \1here the procedure laid down in this Article is' to be follow~c'l., mattGr~ 

shn.ll be ·rofc11red to the Committee by the Chni~;m, citl19r on his o\m 

initiative or at tl1e request of tho rcpresuntntive oif n Ho•mbcr 

State. 

2. The reprcsent~tive of the Commission shall submit to the Cocmittco 

... t d1·nft o.f the hiCaourcs to 1Je odopted. The Comr.1i ttee shall deliver ~- ts 

Op:i.nion en such draft within a time limit to be set by the Chairman 

according to the urgency of th~ matten Q:linions shall 

be deli verui by a mnjori ty of 41 votes, the vot~s of the i•Iemoor .St~.tes 

being weichtcd as pr~vidcd in Article 148(2) of. ~he Treaty. 

The Chairman shall not vote. 

;)• (a) The Commission shall adopt the measures onvisb,eed where they are 

in accordance with the Opinion of the Committee~ 

(b) Where the measuresenvisaged. are not in accorQanco with the 

Opinion of the Committee, or if no opinion· • is delivered, 

the c~~isaion sh~ll without dol~ propose to the Ccuncil the measures 

to be c.dopted. ~- .. 

The Couacil shall act by a qualified majority. 
I 

(c) If, within throe months of the propos:!l baing sul;lmi tted t"o it, the 

Council hns not acted, the proposed•measuras sh~ll be adopted by 

the Commission. 

.Article 8 - --
1. N~mbcr Stutes sho.ll bring into force tho laws, r~gulntions and 

~dministrntive provisions necessary to comply_with this Directive 

within two J'OarB o-r the date of its no-tifiOf'.tion. 

Thoy shall forthwith inform the Commi~sion thereof. 

.. 
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2. Member States shnll ensu~e that the texts of the main provioions 

of national law which they adopt in the field go.v~::rned by this 

Directive are coDmunic~ted to the Commission. 

). Member St~tcs shall communicate regularly to the Commission their 

technical knowledge, as well as the experience gained and the results 

obtained in applying the provisions ac'!opted pursUant to this Directive. 

The Commission shall forward a sumnary of such information to the 

other Member States. 

This Directive is addressed to the Hombar States. 

Done at 

·-: 

.. 
. ' 



ANNEX __ _.... 

REDUCTION OF POLLUTION 
-~----------

FROil EXISTING PULP HILLS 

1. A mill is defined byits type (kraft, bisulphite, ~emichemical, 

~echa'Y'ical) nnd the size of its pulp output (in metric tons per da.y). 

2. The primQry ~in of the reduction of pollution i~ to decrease 

tho sunpJndcd solids (SS) and the oxidizable substances dischar~ed, 

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

are present in the effluents. Average daily flow, expressed in kilo~ams 

and r~lated to the daily output in metric tons (fo~ 90% dry material), 

is derived from tho following table: 

T/ ... RLZ --
·------------ .. ....--.-. -- -··--·---- ---· ·-------
1 A : B I 

II Production type -t---~-~ 
ss I BOD I ss I 

r-Kr--··f·t-- :n:-1-e-ach-=---·-------·- --t--· +-:=-i 
I K ~ f------ -·--- 2,~--"-·---~ 
i '· ; bleachod I 1() I 9 20 I 
~-~with r-.:ov~l or uti-;;;;;;~,:--·-C..~i 12.-;-t:)----:-~ 

1 of waste lJ.quors · I 50 ! 

:~sulp~ ~e-_@:;~~~~J~:~a: ~;:;i~:~~~}; =t:B~:~~Jj 
•t;lichcmical Lc~..:_a_c_:~.:_~~~~---·~15-0 _:_;'!_~j i-2._ -~ --~- ~! ... ..:?. 

I capacity not exceeding 150 t/day j 13 1 60 ! 60 
---· ---.....1..~~·-·-·--·---~·~-----------~t:-··---:-----~-,---t 

! N..)chanical ; 1 5 I 5 I 5 
'-------·-----..-. ---·-·.&-·-------.---~---... l ......... ·-·-_ _... 
3. If the reduction of oxidizable substances is carried out by treatment 

in nerntion tanks, the upper limit for the dischar~e of suspended solids 
(SS) according to the production type, shall be that defined for Phase B 



... 2 - ·' ...... 

ANNEX 

in th~ Tablo. If the reduction of the oxidizable substances is 

carried out by any other means, particularly by means of nctivated 

sludges, the values shown under Phase lt. r:Just be observed. 

·' 

•' 
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1. DTTOODUr'i:'ION ----

. -...... . · ....... , .. . ,,., ., 
•I "'•• 

This rer;::>ort has been prepared \<!ithin the framework of the Decisions taken 

hy the C01mr:i 1 of lvlinisters on 22 Novemver 1973 on <>. pno~Rlllme of a.r.tion of the 

811ronean Communi t1 er; on the Environment. 

The ~1lp and paper industry - as well as cc~tain other industrial 

sectors -, have d:--awn the attention of Council and aroused the r.onr::ern of Memher 

States because of the existence of high specific pollution loads per unit weight 

of final· product, and the hearJ consli~ption of water required within tho 

production processes. 

These t;w parruneters_, i.e. water intake/ton of finetl product, nnd 

pollution output/ton of final product, are ver-<J much higher in the pulp in­

dustry than in tho p~per industry. For this reason, this report concerns only 

pollution problems arisinci from pulp production, with the one excnption being 

the proble~s of mills with integrated production, in which a continous process 

is used to produce paper directly from rrur pulp. 

Pollution by the paper industry will be considered in a subseauent 

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

It shoulQ be pointed out that the environmen1al aspect reprcscnto 

only one of th€ many problema fncing the pulp industry of the Community, par­

ticularly with rt<g:u'd to its commercial position.vis-'a+vis its prin,ci:pal 

competitors on the world market. The othEr major problems are principally 

rcl a+, ed to t 

(i) the availability and costs of raw wood, and t1he desirable increase 

in intern:ll forest resources, in order to reduce the d~pendence of the 

Community pulp industry on outside supply 

( ii) the weakness of the Comnuni ty pulp industry, ~ue to its structure, 

which is characterized by the existence of a large nurnb~r of obsolete and 

small mills with decreasing profit margins, in a world tnarkot dominntcd by ' 

large, technologically ruivanccd mills ; 

~ii) the ne8d for new more efficient and lese polluting production pro-

cesseG ~ In fact, from the technological poir~t of v~ew, tho pulp industry 

is considered to have undergone little innovation : the processes w~i~h have 

been used for m3l1Y years have been improved and made more efficient, but the 

bMio technology hn.s remained unchanged. 
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Th.; above mentioned problems have be(ln extensively nnn.lyeed, and 

nppropriatG proposn.lo hcve been m.:lde in the dor:mnent ("AnaJ.vtical.;;tudy ~f the 

Pulp nnd Paper .industr,y in the Communiti;SEC(74) 1215 Finnl, 28.3.74) which 

the Commission has recently submitted to Council. 

The present report concerns w~ter pollution and wo:ys and me.:ms 
' to rUduce it. However, it must bG ,mph~ that this specific problem cannot 

be entirely sep~rated fron those mentioned above, in pnrticulnr from th~t 

concGrning the structure of production and the size of mills. In effe~t, it 

is g~erally ~:itted that a specific rc~uction in pollution output can 

be obtained at less cost in large mills. 

As mentioned above, this report is concerned with water pollution, 

which presents the most serious and urgent problems in the pulp sector. How­

ever, it should be pointed out that the pulp manufacturing processes also 

produce air pollution by the relense of odorous gases and sulphur dioxide in 

the atmosphere, as well as pollution of the soil caused by the disposal of 

sludge. 

2. GENERAL OUTLINE )F THE P~LUJTION P'R'-Bl·EM IN TJlli .. I~JLP INDUS'£@: 

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

., U.K. t IrE>land and Denmar: , and these are disaggregated fa,CCOrding to size :'..ncl. 

country of orit,"in in T:1blo 1.1. It con be seen that about 80 f., r:£ these have 

a yearly production inferior to 50 SOO tons. 

From the rather incomplete ·set of figure~ ·available, estimates made 

in 1972 indicate that in 1970, the discharged pollution load from the p-11lp. 

industr,y* of the Community Qlllounted to' about 350 (,()0 tons of ro.:n
5

, and 95 000 to:nr­

of suspend~d solids.'~•'or 1975, the. c;~_orresponding figures were estimated .to 

be _31~ 000 tons of ,BOD
5 

and 57 000 tons of suspended eolidst This reduction 

is due to additional pollution control measures and takes into account 

the expected increase in pulp product.ion betwe~ 1970 and l975o 
' 

Such relatively high pollution loads fr~ this industr,y have been 

of major concern, and navo given rise to a number of studies, by both ·int~rnatior.~ 

orgn.riizli'-Hons ond vari~ue etato sponsor·ed bodies. 

w including integrated production 

nH these parameters are defined in ohapter 4 



.. 
One of the most detailed and recent Btudies was carried out by 

the OECD in its mewber countries ("Pollution by the Pulp and Paper Industry", 

Faris 28 June 1973) : The individual countries' data were based on their 

pldns for 1971/72, with forecasts for 1975, and in a f~ inst~c~s for 1980. 
Although the study furnished data on pollution loads, costs, production, etc, 

for each major pulp producing process, no attempt was m~e to disaggregu.te 

the data according to the production c~pacities, or to ~dicate anti-pollution 
·I 

costs per % of reduction in a specific pollutant. 

The relevant conclusions of ~his rep~rt relat¢ to technical, regu­

latory and cost aspects of pollution control. 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 v!· technolocy. concerns ~ll·preyentivo measure& de­

signed to reduce the pollution load, which are.applied 1o the manufacturing 

process in'the mill itself~ The latter relates to efflu¢nt treatment before 

discharge into the general environment. 

OEr:D Calculations based upon the information qollected show that planner, 

pollution oontrol programmes at e:rlsting mills in tho participating co1mtries wi:!. :. -

by 1980, reduce tho 1970 load of suspended solids and ~D5 discharged by 65 to 

70 %~These figures·app~ to thosq mills ~xisting in. 1910 and their 197C pro­

duction. Vi th the residual pollution load from nel-1 production tho suspended 

solids and BOD5 discharges by the industry in 1980 will. 1be 50 to 55 % of that 

discharged in 1970. * 
.lls far as new manufacturing. processes are condernoo, thdr o.dvantage 

- would mo.inly lie in reducing emissions of odorous gases,i and in allowing 

extensive recycling of the effluentw It wo.s considered unlikely that these 

could be applied on an industrial scale before 1980. 

I 

The conclusions on the regulator,y aspects poin~ed out that a v~ 

riety of anti-p0llution enforcement procedures exist in OECD member countries. 

In'general, current legislation and regulation~ are applied in 

thtir entirety tone~ mills from the outs~t of production, where~s there is 

a period of grace which varies fr~ one countr,y to anoth~r to allow 6Xisting 

mills to conform to regulations. 

H (It is interesting to note that suspended solids discharge is expected to 
decrease by 35 %, and BOD disohn.rge by 11 % between 1&7 2 and 1975 Td thin 
the Community, as oompar~ with 50% and 42 %respectively, averaged over 
the other C·ECD me.':lber countries) • 

! 
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' 

The oost estimates were rcfel':red only ~o mil!.s ~tl.l;:..l:y opur~'t~ht_; 

i 1 1970, ani' showed clearly tho.t pollution control costs within the 

:;.dc.st~ ...~.rc. likely to rise sharply in the coming years. These costs are 

especially high for eemi-ohamio&l and sulphite pulping, ~d ~re expooted to 

account for 8% bf the latters' product price, in 1975• 

Another study has been carried out by the Finnish EKONO Consulting 

Ehgineers, on behalf of the Food and Agriculture Organization (FAO) of the 

United Nations. (Submitted to FAO Advisory Committee on Pulp and Paper, 

13th Sessionr Rome, 15-16 Mey 1972). This study concerned only. new instu.lla,.. 

tiona, and its purpose was to ascertain the costs of liquid effluent treatment 

to meet various levels of purification and their relation to laws and regul~ 

tiona of' effluent disposal. Capital, operating and total treatment oeste for 

si~mill case situations were oaltrulated for different percent~e levels 

of pollution reduction·. 

On the nation~l level, a study has been carried out by the Environ­

mental Protection 'Agency (EPA) of the USA, on the basis of which regulations 

were proposed.for effluent limitations and'new sources stand~rds for the 

pulp, paper and paper board manufacturing categories (39 FR 1908, 15.1.1974). 

The flational Research Council of Canoda has Ctu'ried ourt M 

investigation of "The Effects of Pulp ond Paper Wastes on Aqun.tio life, with 

particular attention to fish and bioaes~ procedures for assessment o~ 

hannful effects"' written by J.R. Marier, September 1973. 
.. 

Finally, the Swedish Government has commissioned a time-limited 

development project to be carried out by the Forest Industry Research Foundation 

for Air a.nd. Water 'Protection (SSVL) .. ill tb.ongh efflu~t puri'fict:.tion r.1ethods were 

also studied, the main em;>hasie was to be laid on develorments inside the 

mills (ioee interno.l r.l~asures) aimed to reduce the flow.rates of e.nd the con­

tarr~ina:tion by various effluents. Attention was to be given to importo.nt aouz­

oes of pollution in modern mills and to antipollution meo.euz:es "coonomioally 

defendable" in older mille • ... .. 
Within the Y.Gmbe;r states of the Community, studies in this fiel(1 

are currently being u."'ldertaken by the Centre Technique d:e 1 1Industrie .des 

Po.piers, c"o.rtons · et Ce!'luloses, at Grenoble'," France·, and by' similar orga,ni­

ztl.tions in· some other Member Countries. The former Institute has· issued ·a 

general paper on pollution problems by the paper end pul~ industry. ("Lee 

hobH~mes de l'Environnement et 1 'L"ldu,atrie ~apetiere" 1 by P. Cogna.rd., Nov. 1973). 
- ' I ' 

This paper ou:.linee the major problem~ from the environmental vi~ point-within 

the various production processes, o.nd'describes b.rit!fly o.ertairi' erlat~g or 
. '· 

f promising a.ntipollut~.on techniques. 
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.\ variety of proc.essos full under this heaiing. The ba<Jic method 

is to pretreat the wood chE..mically, .thus facilitating thC' mcC'h~ical trC'a."t­

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

The relative weakness of th~ chemical action as compa.rcd to other 

processes, (to be described neJi anablea more of the J!igrdn and hemi-collu1nse 

to be retained in the pulp. Hence, the wood to pulp conversion is VC'ry 

favourable, var,ying between 60 % and 85 %, and therefore the product is 

sometimes c~lled high yield pulp~ 

The mechanical properties of the fibres in this case arc better 

thnn thmeobtained by the purely mechanical process described above. 

It is considered that recovery of waste is not economically practicable fc,r 

mills using this process, which produc~ less than about 100 to~e/day (i.e. 

about 33 000 t.p.a.) • 

• 111 major processes other than the above, involve chemical treatment 

in addition to the initial physical prepa.ration. Tlle underlying sequence is 

common to all chemical processes ; before boing·pulpcd, the logs are debarked, 

chipped and so that they will become impregnited with the chemicals. 

The shavings are then cooked in a pressure vessel in which the 

chemical oooking solution fills the void spa.ces in and around tho.fibres, 

whioh are thus separated and the lignin dissolved. J\ny subsequeni bleaching 

will elimi·,'la.te most of the remaining lignin, leaving only cellulose a.nd 

hemi-oellulos·e. 

This is the process most commonly used. T.he cooling ege~t is a 

mi~ure of soda and sulphide. The sulphide spc~s up the r~ta 

of dclignification, and thus limits the degradation of the : fibres • 

Tl:.e rcsul ting liquors are charged with C3.rbona.te and sulphu.r der.j­

vatives of sodium as well as organic Substances originating from the alkaline degra~ 

dation of the lignin. A substantial part of these liquors con be recovered 

by concentration and. burning, which results in some recovery of calories, 

regeneration of certain raw materials, and diminution in pollution load. 
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The yield, at 40-55 %7 is nonmrh:~.t lower th.:m in the sulphite 

process (to be described next). However, because this process depends on 

recovering heat and .chemicals for its economic feasibility, the cr.1ount of 

pulping wasteo discharged into the water is relatively low, someti~es 1/20 of 

that from calcium sulphite pulping. On the other hand, the air pollutio~ is 

relatively high. 

Kraft pulp has extremely good mcch.:mical propertiee.i 

3.3.2. Sulphite pulp 

The cooking of wood is carried out in an acidic environment (pH 

between 2 and 5) • The troditional cookinG' ba.se is mlcium, and only fairly 

recently have other bases such as magnesium, sodium and ammonium come into 

wider use. Only wh0n the soluble ba.scs sodium or magnesium are used is the 

recovery of the liquors: technically ardcconomioally feasible. With nrrmoniun 1 

the liquors C3n be destr~yed but not recovered. 

During this process the lignin is dissolved, and lignosulfonic acid 

is fornod. The subsequent hydrolysis and.oxidation of the acid and hydro­

carbons liber~tes certain byproducts such as sug:~.rs, acids, and aldehydes. 

The pulp produced by this method is clearer and easier to bleach 

th[~ kraft pulp, but its mechanical prop~rties are not as goo1 as those 

cf the lntter. 

:Many manufacturing installations integrate the prodnction of pulp 

with the pro1uction of paper in a continuous process. After mccha:::ri.oa.l. or 

ch€Illical pulpitJg, the aqucons suspension of cellulose fibres is tra~sfonnod 

to paper or cardboard by operations designed to i~prove the cohesion of 

the fibres ardto eliminate the excess water from the suspension. 

While the pollution problems associated with the transformation 

of pulp to pap•3r N'ld board a:t'e known, in broad terms there is insufficie~t 

data ava.iluble on ant1.pollution techniques and their costs, spec:i.fic to this 

scctcr. Thcrc~orc 1 the inte~~ated process is not considered in dct~il in this 

report. H0wever, according to latest estimates, the C?mmunity production of 

pulp by the integrated process accounts for about 10 % of the total pulp 

production. 
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3.5. Pulp produced fron other r3w materials 

1i.bout 5 % of frosh pulp produced throughout the world is made from 
' 

raw materials other than wood, principally straw, fla.x and bagass. <Ming 

to their minor importance within the global.pulp production, the pollution 

resulting from manufacturing processes using these raw materials has not 

been considered in this report. However, it should be stressed that their 

importance, p.:trticularly in new of the current and future raw material 

supply situation, should not be disrcgardOd. As far as their poliution impact 

is concerned, a report has been published by J\SSOCARTA, t~e !tali~ Association 

of Pulp and Paper Producers. In general, the pollution discharge from a··· 
. . 

straw pulp mill is :com,arable to that from a chemical woodpulp mill of a simi­

lar size. 

Recycled paper also consi tutes: a na.jor 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 develoPMent of this sector 

should be encouraged with a view to increasing the Community's own raw .. 
ma~erial resources (see SEC(74)1~15 Final 28.3.74). The major souroe of pollu-

tion during the recyolL;g process is_ the de~ng stage. A stu~ is presently 

being carried out in this field. by t~e services of the Commission nnd the 

results will be available by the end'or 1974. 



The pollut.:mts discharged hy 
1
the .p:J.per llllLl pulp ind'lstry ILJ.H t!'l•; 

following ch.:J.racte=::i.stios : th,ey consune tho ozygen in the l'Tat~r 1 f:!..,a.t c.f" 

suspended (but not dissolved) solids, foDlll and/or 1colour the wntor, r~:1d 

are sometimes toxic. The discharged pollutants are normally ~~~ured in te.~s 

of 5 dey bi'Jchc::tical oxygen dc;nnnd (:oon
5
), suspended solids (ss), and sometimes 

toxicity, foam, colour and pH are cl.so ~onitorcd. 

It is generally felt that these pc.rameters char.:l.C+,erizo odc1Uat~J~ 

the pollution discharge from pulp mills. In some cases, more app:copriate 

parameters m~ exist, but those usually require difficult or expensive testing~ 

and ndc~~atc basic data are often not available. 

Fish and other aquatic lifo nrc dependent on the dissolved o:xyg(n 

content of the water. 11..tl:;1 mill wastes use up oxygen as the.v der-ompose tht:.s 

dcpletine the ozygen content of the receiving water body and hr:ncc ~m:;osing 

stresses on all aquatic organisms. The most commonly used. indicator of the 

oxygen demand of tho liquid effluents is the 5 d:zy Biochemical O~gcn Dcnnnd 

(BOD
5

) expressed in mg/1 or Kg/ton of final product. Howcver 7 • n:v1oth8r p::J.r:vne~,-;r 

is the Chcmic.:1.l Oxygen Dcmnnd (COD) which is soi.wtimes used 5.:n ~ t8 place 
.. 

or silnul taneously. In sor.w eountries (e.g. France) the oxyg'en dcnand parr.:net...:r 

used contains measures of both chemical and biological o:xy&en demand. 

4.2 • §uspc.nded solius 

Pul~ mill wastes tend to contain nppreci~ble ~lantities of suspended 

wood fibre. These can eventually blnnket the bottom of the waterwcy, resulting 

in suffocation of bottom-dwelling life aJ'Id also favouring the formation end. 

releoso of hydrogen sulphide. In addition, the possibility of detrL~ental 

slime crol'lrth is there:by gr<'ntly incre:l.scd. Suspe."lded solids arc e:>.."})!'esscd 

as the BOD - in mg/1 or Kc/ton. of final product. 

Pulp wa.stes contain se-vcr.:ll substances thnt nrc dj rcctJ.y poiS•OYlous 

to sor.sitive 3q11ntic org3nisms : Factors contributing to to~icit~r arG n0t 

only chcrnic.::Us which o.re added during the mo.nufncturing process - ( princi­

p.:l.lly sulphur compounds) - but also dissolved organic complexes of the wood. 
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It should be p&inted out th~t bioloeic~l toxicity t0sts on mill 

e~,wnts n.rc i21c:rc~sinely being used throughout the world.· 'rhesc· tcs+.s a.r.e 

:)crf 'n•Hd on n.qu::1.tic org1..."1·~.nms thc:nsclvel':, n.nd allow faBt control of any 

tcx:· c subs ~;:mcE!s which mcy be present in excessive quanti ties. 

In certain EEC Member st~tes, ~universal toxicity tost is coming 

into use. ?.his is a simple biological test, which gives an estimationot. 

the effluent's impact on a specific fish z e.g. shrimp. other animals or 

. orc-misms o.re D.lso sometimes used. 

The test is univers~l in the sense that it indic~tos the total 

toxicity of the pollutants in the effluent • The unit of measure uced in 

France is the equitox, where effluent containing 1 equitox per cubic metre 

k1lls 50% of shrimps in the sample. 

Effluent colour stems mainly fror.1 the lignins of the wood.e :_rhe 

foaming is due to chernic~ls used during the manufacturing processes. The dark 

colou.::-i::1g in some pulp and paper wastes reduces the penetration of sunlight 

into the water which g_ffe~iE the ph·:,tosynthctic processes 'beneath the surface. 

'Tho foom-a.pn.rt from being unn•.!sthetic, - ha.e s:imilnr effects to the colour. 

\ I 

It is instructive to examine the pollution loads from the different 

pulp producing processes. The f!gures shown below arc mean pollution fluxes 

for mills with stnndo.rd 1970 technology, not tnking into account the Effects 

of any externnl measures. These values are intended o.s a guide·,· for purposes·· 
. ' 

of comparison. The actual pollution load can vary substantially from one 

mill to another. 
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· - Uech'. Pollution Levels •· ., 

Proccco 

?~ech:l.llico.l pulp 

Scmi-chomical pulp 

• \ii thout recovery of cooking liq-.1or 
.. with recovery of cookin15 liquor 

Sulphite pulp 

• without recovery of cookinG liquor 
• ~lith recvvory of cookine liquor 

R'lW Kraft 

• without recovery of cooking liquor 
.-with rcccvery of cooking li~uor 

DlcachcJ. Kraft 

• wi tJ.ou t r£;covcry of cooking liqUor 
• with recovery of C'1oking li<r1or 

4.6. Gcncr0.l s·.mun'lry of cho.;te:::- 4 

.... I 't, 

Suspe~nded solid~ 

Kg/ton 

30 

50 
40 

60 
50 

20 
10 

50 
40 

1) Tho nuturo of pcllution arising froo p~lp mills is well ~Jwn. 

B0?5 

Kg/ton 

10 

290 
90 

450 
250 

240 
40 

290 
90 

2) ThG effluent is adequatelych~racterizeQ by tho p~r~:oters generally ~sod, 

i.e. BOD
5

, suspended solids, pH, colour, toxicity. 

3) Toxicity mcaRurcments in eeneral, and universal toxicity in po.rticulnr, arc 

c,-.ming into wider user. \ofuile these tests mey be batter correlated with 

the ov~rall ha:rrnfulnesa of the p01lutar.te, at present, they are more 

costly end difficult to carry out. 

4) 'rhe characteristics of tile receivinff water ha~ a raajor influenco· on the 

fino.l eff~cts of tho pullutan~s discharged~ 

5) The lone term ·I'Ollution load, de.riving from the lienin compounds_, is also 

of grc~t importance. ~1ie is ve~J difficult t~ mcas~re, but it is known 

tho.t biclogical purifico.tion dces not reduce tte lignin diechar~e. 
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FOR T!tE PULP U.WSTRY ., -
J. •. Intro~uctio!:! 

In all the member countries of the Corrmunity, there is a basic 

framework of legislation in the field of environmcnto.l protection. In gener~, 

such legislction is either recent, or in the process of b~ing modified, as 

knowledge and awareness concerning the environment gr·ows. 

To date, few member countries have drawn up legislation specifically. 

applicable to pulp mill effluent discharge into water. 

France is tho only menber country to have established. unifom target 

standards for effluents from pulp mills. This wa.s done in the context of an 

agreement, namely "Contro.t do 13ranohe11 , of June 1972, between the French 

Minietry of Protection of Nature and Environment - (now the Ministry of Qu;r 

lity of Lif~), - and the French Confederation of Paper, Board and Cellulose 

Industries ( COP;LCEL) • This agreemoot WM dro.wn up to reduce pollution from 

chemical and semi-chemical pulp mills, and those mills which arc signtories • 

in fact nearly accvunting for the tot~l pulp industr,y- h~ve committed them­

selves to oomply with o. progr~c of rcduttion in the po~lution lovols of 

their effluents. In order to support this programme, the 'French 'Government 

and the Water Catnhment Financial Board (A,ience Fina.noiere de Baisin) are 

providing finnncial aide The French Gov:jmrnent is incorporating oorto.in 

features of this agreement into formal legislation. 

Belgium has laid down leGislation (1) concerning effluent discharges 

for industry, including specifically the paper and pulp industry. ~occptable 

discharge levels were established in this context for indu~tr.y, and mills ,. 
whose disoh~rges exoood the appropriate levels have to p~ charses to the 

regional wator boards. Installations wh!ch disobarge into publi~ dratns 

similarly have to p~ charges. The acceptable pollution discharge levels var,y 

according to the particular wcter oourso, public drain ~to •••. 

(1) "Loi sur la. ;:>roteotion deo ea.ux de surfa.co centro la. pollution" 

lvlarch 26, 197 1 • 
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' . ::: :!Fhe:.~~~r,·a.l:··.64~.o~cht .. ~~A~-.·cem:Wy:}i~ irit.;-oitt1q.cd, di.aft lcb,~l.~iion · · · 

(29.3.197-n concerning taxes to be c.pplicd ·on th<- disch:lJ'i~:;CJf ctiJ.u~n~_;'. 

In p:·inciple, the charge. de;~)encls on the number of <J.ni ts of ''noxioucncss" which 
• 

the, discha.rgud dflu<'nt cunttdns. The factors which make up this pn.rru;~t·~r 
- ' ' " ' ' ' ' ' . 

ore s·u,spenddl s~iids :, chGmico.l oxygen demand ooritent · rmd.~ toxic effects 

/~~r· ·the ·~rfiu·erit·. l .;· • 

, 'I. •, I ,, • I , ~ :. 

Most of the otlie'r ·member cctintries · uoe ".;uidolines" ,·· oi thO.~ i'lio 

' est'alhish a r·~g.e ·c.t··pc'rmissi:blc d.l.scharge: levelst :or.'tb prop0se a D.:uLJum 

perr.-:issibh sd of pollt{tl!l.ht' 'di'schargcs'~ 'The a.ctU:al ·d:l~:ch:arge 1-Jvel··~pc'rtri.;tiE.d 

,t' ,, 

'W'fthJ.n ·the framework' of existing.lcgislatian ·or. practice a U\l.':lQer 

.. ,; ·2~ ~·on-~'lembei- 'cou..~tl'ies, ·irfclu1.ing·· mn.jor pulp· pirc<luce~. such as Cnnadc, u;,s.A., 
Japan .. and' the ·scandd:naviani c:cuntrics, have either :eetablishe~l.l or: arc propo­

sing to: cst;abiish Tegula.tory discha.rg"e· ·Standn:rds specifically for this industry. 
,I'· 

' .' ~' 

· It is' gerrer~.:l:ly. ·accepted that net1 mills mnst com!)ly immcdintely with 

~ :.·:r'eio\ta.nt :erirtromental' l~i;sln.t~ion, whereas existing installationo arc 

ul:3uaily given a "pc:riod. of' ·grac:cn lif which to carry out any noceflsary m-:Jdi-

•''' ,., ·' (I ' 

.~ su;;unary of the various fonns of environmental lE:gislation, etc, 

existing in member countr'ies is • presented in Table 5.1.. Tabl:e ·5-.2 ~' - drawn 

q.p f9r infqrr;uJ.tion - is a ~urmnary of lcgielation in OECD Member states, and 
,\..· "~',~<! --~ .. • I_, 1.'',,· .··-, ~f1 ,I, J • ;, • • 

, ,.ie tc.k~n from the OECD report referred to pr'eviously. · · · · '· ~ · 
• ,',.r: '~ \, ~- • ' ... -""'~ -·~ :·,,, • <• .:-' _ _,' ~ ·.f,' I • • 

' • • ' ' < ' 't, • ~~~ ! • ' ' ~ • l. ,_.,' ~ 

5.2· Al]p~~a~h.;t~·:th~,·~~ta£iishment of .. P~mi;ttcd dischru\1e levc.l'~ ,,,. __ ' 'i.: ( 
. { ... ~ I t..._, - '.l ' ; ~ ':: I • \ ' : ' • '• • \ ..... ' .... , ~- I ' I ; ,_. •' • ' " 

, .. .:'''..:, -~+~ :pount~iu~.,whex:~ rosula.tory stand~~.t ·' ~i-~~~i.n~s or ~re~~~\~;.~ 
~ ' • •" - '• '• •' ' ' ' / ' ' ' ~ J ' .,.~ '' ; ,f' : I ' " ' ~: z ·~) ~ ""~) ~ ~ 

.. ~:r, ·,· pr~amrtC~-. ex;s~ t or,· are QfJir!g ;~orkcq_ uut t tb:~, approach OIC?St commonlY: used 
, . . ·., .• . • i • , ·:. ·,:r· -. \:,_.~~ ·~:f .·. ·: \:~·". ) (((~~.;~·, 

is to baso t~esc on."J;be levllJ.~.th~t can bc .. achiev.ed.l;ly the application of 
• .,. , .:.r ·'· , . r), - . . ·~.~·\" ···.:-· ·. ···:, .,_.i ~-: ·~"'·~_,~~- . ;'· ':,,t;·~.···._.,;_. 

the beet control technology.currently availcble, and ~oonomically pr~cticahlo. 

Tho other criteria which are .often taken into.considerution as well concern 

the assimilative capaoity (1) of the reCeiving water,·and toxicologico.l effects. 

Interpret\l.tion of these criterte., in··par'tioula!r· e.:f".aoonomic pr.acticab.ili;ty, 

varies strongly, often o.cco;.ullig to th'~ 'sooia1,.;'ebtinolitio ahd f:inancia.l; til-
terest of the ovuntry concerned. ', 1'\• 

(1) The ass.i·:lil\l.tive c:~.po.cit;r is considered to be the capacity of the receiving 
w&ter to abaorb and dilute the pollutants, without undergoing an ap~reciable 
deterioration in its quality further downstream. 
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5.2.1. Ekst control t~chnology approach 

One definition ha.s been tormulo.ted by the En-

-'· . . ... 
' ' r 

vironmental Protection .\goncy (EPA) of tho u.s.;,. i~ccording to thia, for 

each production category, the "best practioo.bl.e control tochtlOlOGY currently 

available" ( BPCTCA) is based on an a.vcruge of the best epsting performance 

by plants of various sizes, ages, and unit processes, l'rithin each category. 

It is proposed by the EPA that all existing mills in the u.s.i~ should comply 

with these BPCTCl~ levels by 1917. The other majororitorion concerning pollu­

tion aba.tenent levels is the "best available· technology economicall~r achievable" 

(BATE.I.), which is established either by identifying the best control o.nd 

tre&tment technology employed within a specific pulp~duction catecory, 

and/or_ by applying technology froo other industrial sectors, ·where it is 

transfe~able. The EPA is proposing that BNI'EA levels should be a.chieved 

in tho u.s.A. by 1983. New source performance standards were developed using 

BPCTC.~ levelQ as a guide, and adding control improvements possible by production 
...... '4 

pro~esscs design~ to reduce pollutant loo.da, 'particularly with reference 

to recovery, reuse, and spills. 

However, none of the above critera requires any major chango in 

the existing pulp manufncturin~ process. 

Other phtlosophies concerninti best ~raotionble means ala~ exist. . . 
For exanplc, this concept con sometimes bCI related to an individual firm 

or ~stal~ation.;: by taking into acccunt its loco.tion, profi tnbili ty eto ••• 

... 

In EEC member Colmtries, ,the n.ssinilo.ti:vo capn.oi ty of the receiving 

water is considered ~ith special attention. In this context, the French 

"Contrat do Branche" -.olassifi.es .pulp mills into three-.geographico.l'·pl'ioi'ity 

areas,_ and determines £or each, a diffcrn~t.timetable by which the prefixed 

uniform discharge levels s}lould be o.tt.ci.nE:Jd, 

Toxicological criteria are used by C<ll.ladC~. 1 l'lhose fishing ind.uotry 

is~ of con:Jidero.ble importonce : the ~a::d.murn ~D5 and suspended solids d,.ischa.rge 

levels cre.defined federally on the basis of beat praoticabl~ ~eohriolog:r. · 

However, mills must also loc~ly comply with a s~andnrd toxicity requirement 

for fish, w1d this m~ involve a local decrease in the maximum .P~rmiosible . 
BOD

5 
and suspended solids discho.rge. 
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5.2.3. Enforcement 

: ..... '- f .. ... , . . ,· 

In mcr1bc.r cc,untric3, violators of tho relcva."lt onviron;nentnl legis• 

lnti::m ar8, li-~bl(; to various kind.3 of pwull ti8.3r incl~ding fines, inprisonmcnt 

or shutdown of ?roJ.t,ctirm. However, a strict a?plicati.Jn of these pen'll tics 

is seldon reported. The CoL~ission is considering in what W00~ th~ application 

of Comnuni ty legislation in general can be improved. FUrthermore, a progrnmMo 

of action for compliance with the limits established for the prot~ction of 

the environment in particular is being Horked aut by the 

Commission (sec SEC(74)70014, 30 JGnuary 1974, Title I, chapter 8). 

5.3. Nurns and standard~ fvr' effluent discharge 

The two b~sic me.~s of CJq)resoing pollution in tho discharged 

effluent a.rc : 

( i) the p01lution load, e:A.'})rcssed in Kg of pollutant pur ton of pulp 

o,g. Kg BOD
5
/ton of pulp ; 

( ii) •· the pollntant concentration, e~ress.._>d in mg. of pollutant per 

litre nf E'ffl,lent discharged e.g. mg. Bon
5
/li tre of discha.r_;ed water. 

The la~r ~arrumoter is ~ore p~ncticablc to meo.surs and to ~1TV8Y 

by the o.·c:.th~._rities, b1.'t it could. enc8uro.gc polluter3 to incrc.asc their water 

concumption, in order to reduce the concontrntion of pollutants to the 

pc.rmitted levels. For this rcasun, whenever norrr.s are expressed in tcrrus 

of pollutant concentration (mg/1), strict control on the consumption of wat~r 

per unit weight of ~1lp produced should be practised. When this is done, 

p~rnm~tcrs (i) ~d (ii) crt, in fact interconvertible. 

5.3.2. £_c~po.rison cf disch~r£e limitntions 

As pointod GUt in section 5.1., FrancE is th~ only memJcr co~try 

to havG cstnblished uniionJ effluent standards, in the context of the Contrat 

de Brrmche, nnd more recently in the form of legislation, f0r tho Kraft, 

sulphite <llld seni-cheniccl pulp prcduction cntegories. As can be seen from 

Table 5.2., by 1972, a :mmber of non mor.:tber ootmtrieE hcd also pr0pos<...>d. 

or laid down pollution disch~~go limits. 



:. 16 - ~~.·-·.,-': ·. ·,'7 .... 

It is, of course, not strictly valid to oomparo the existin5 or ·· 

.. proposed standards or euidolines of tho various countries, due to differences 

in the size, ~tructure, and relative importance of the industries, as well 

os the degree of financial aid they receive. However, in'spite of the~e 

differences figs 5.1 A to 5.1 E - drawn up mainly on the b~is of the OECD 

report -· show. that there was some agreement between the sto."'ldo.rde within · 

each production categor,y. This implies that there wcs corresponding agreement 

over technical ponaibilities and desirnble goals in the anti-pollution fiel.d. 

'. 
I~ should be pointed out that since the publication of the OECD report, 

a number of non-member countries, most notably the u.s.A., C~nada and 
.,. ~ . . ' .. ... "' 

Sweden, ho.ve increased the stringency of their standards • 

A ~. • 

' . 
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6. ~Jr. D.L IUDS 

Permitted effluent disch~rg~ levels are not only decided u~on 

the b::l.Sis of technologicnl ~(;:1si bili ties 1 but also take into account the net 

investnent cost of the, required unti-pollution technoloey. In !"lost oember 

countries, cs well as inron-mcnber states, o~isting ind~s~r,y does n0t sup~ort 

the entire investment cost of the neccssai"'J ·Qr.l.t~-polluticn · cquil~mcnt • 

• lgencies or other bodies, u.t n~ticmnl or regionnl level, contri'buto, oftc.n 

subst~tially, tow~s the financinG of pollution control cquipr.Jent and 

i.pstn11 at ions • It should however be pointed out thut such financin.l c-c.m­

tributirm is usually lirr-.i ted to existinG oills a.nd their actual production 

c~pacity, ood is allowed for a limited ~eriod of timo., Generall:r, runn.ine 

cc-sts ~re n-:t covered by such supports. 

There arc three oa.jor types of public support for pollution 

control meus·1rcs 

(i) 

(ii) 

(iii) 

direct subsidies or grants fur pollutior.t control investments ; 

t~ reliefs, often in tho forr.1 of a.ccclcrated write - cff for 
pnllution CJntrol f~cilities ; 

loans froo public ~l.tlds, usua.lly with prefcrcnticl ra.tos of interest. 

Other typos of aids, both Gocial and reeionnl, no,y also provide i ndi­

rect aupp"t't t0wcrd.s the fina.nclng of pollution control equi::!IJlent • 

Whil~ the definition of what is pollution control e~1i~na~t is 

relatively straightforward for the case of external measures, it m~y present 

so:.l8 problems for internal men.sures, which cnn often increase tho production 

efficiency, as well as roducinc pollution. 

The CoL~ission has drawn up a series of t~blos 

6.1 I. and B (given in tho ,\nncx ) sh:Jtoring the availa1Jility cmd fr::uneHork 

of financial aids in r.J8mher c?untries, on the banis of info~ation furnished 

by the nation~l experts. 

~;inb to thG fairly bener01 nature of this information and the 

diffc rcmt accountinG systc-:1s and tcrminolowr used by tho Mcr:1her states, it 

was not p0ssible to work out and compare1he percentarre of the tot.~ 

p0llution crntrol coste lvhich have to be borne by.the inaustr,y within the 

variouG mcmbor countries. 
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Of tho nernber countries, France, United Kingdon, and more recently 

Belgium offer tho possibility of granting subsidies to industry, including . • 

the paper and pulp industr,y1 for ~ollution control investment costs. 

;.s can be seen from Table 6 .l.B, tor Fr~c~, the aids ava.ilo.blc diruc·~: 

i"rom the Gov~rnm.mt ao up to 10% of the '..nV"cotmunt, o.nd ref€11" to -.rote:>:- polluti•m 

nbo.temon~ in o:dstln8 ecl!:d--ohemi.onl. o.nd ohtJDio......J. :?lo.nts. 
Oth .:;:r subsirlics oric;;..n.~.ti116~ inter· cl.in.~ f:J:•o11 l)'•.~:rr-: )a 1{-jvind 1)i,' t'1·~ :.goncC:Js do 
::1'\Bsin are r.d.dod to this. 

· · The U.K. pro-v·ideB between 20 and 22 % of the capi to.l c0ste fer 

all types of industrial invest~ents, within designated dcvelopnent re&ions. 

Subsidies for existing industrio.l installations in· Bclgiun are 

given within tho frnncwork of the "Ar'rate Royal" of 23 Jlll'luary 1974 • .\.coer­

ding to this lecislation, 60 - 30 % of the investment costs, depending on 

the date of the request (1974 - 1979), are provided by the Government, to 

en~ble the installations to n.rrive at the most efficient r~d economical 

pollution reducing systems • 

.\. completely different situation however exists in some non-mer.tber 

countries and notably in Sweden. This country allc)ws substantial financial 

support to facilitate the implementation of n~ technologies in_ existing 

mills in· order to comply with rather stringent. environme11-tal standards • .. 

During the past year subventions up to 75 % of total investment costs have 

been given. 

1 I 

I , 
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7• POLLUTION CONTROL TECHNOLOGY - -~._.... -~ 

The mnjor environ~cntal problen arising from the m~ufncture of 

wood pulp is water pollution. This results from very hiGh specific water 

cons1~ption, and the l~ge quantities of dissolved orbanic substances and 

suspended solids in the effluent. The most urccnt pollution problems concern 

the chemical p11lping processes • 

.ts mentioned beforc 11 intenml ~ollution controls at'c situated. within 

the manufacturing process, where~ external measures refer to on-:::dte: ef:!.'lucnt 

treatment instnlln.tio_ns, which usually operate on the fin.:tl effluent from 

the process. 

It should be p0intcd out that the figures for the poss~olc reduc­

tion of pollution lond by the v~rious techniques outlined in the followine 

'sections (8.2 and 8.3) arc mainly taken from reports : 

1. OECD "Ex~crt Ro?ort on .l.dvnnced Pollution .. l.baternent Technology" • .\ddcndu."1 

IV to "P01luticn by the ?ulp Industry", Paris, 1973 

2. "Study of Pulp and Paper Industry's Effluent Treatm9!1~", .Y~epared. for the 

F~O.by EKONO Consulting Engineers 

J• "Devclopncnt trends· within the pulp indus-try" by ~L• Bru.nc.:J.u, IVL, Stockhol:n 

4• "Developncnt Document for Proposed E!ffluent Limi td.tion Guidelines, and 

Nci-i Pcrfornnnce Standards for "the Unbleached Kr.:l.ft 'and Semi-churainal Pulp 

segr,;ent nf the Pulp, Paper and Paperboard Mills ·Point Source Category" 

u.s •. Environment& Protection /1f5cncy, Jo.nuacy 1974 

5• Data provided 'by experts engaged by the Corxnission of the Ellropean Commu­

nities. 

1.2. Internal wcasurcs 

These measures are desiJned to r~duco the causes of ?Ollution at 

their origin, nnd often rcsul t in the recovery of chemicals and by-pr')ducts 

as v:ell as conservation of heat and water~ 

Fig~ 7.1 shows, schem~tically, the basic chemical process for the 

nonuf,>.cturo of pul~). and the main sources of pollution ther0fronf. 

The moct i.r:1port1U1t interna.l. measures utiliz.able at each stage of 

the process are outlined below, and for each .. of them reference is made to 

Fig. 7.1. 



7.2.1. Wet b~rkji~ 

Wet barkjng alw~ causes water pollution of somu degree, usucl~· 

above 2 kg of BClD1ton and a.bo'ut. 15 Kg of suspended solids/ton of pulp, o.s 

well as a considerable amount of liRnin release. 

There are two basic ~ossibilities to reduce pollution from 

this oper~tion : 

( i) Dry barl-;:ing, whic!1 cun eliminate pollution fron this stace ~most 
. . 

conplctely. The bark co.n be reused in the manufn.cture of fertilizers • 

The operating cost of the required equi:pmcnt can be offs~t by the 

increased useful yield and fuel value of the bark. 

(ii) Recycling of barking effluent. 

In some cases, where the pulp nills receive wood in the forn of 

chips, either direct from tho forest, or.- more. usually- fro~ the saw mills, 
' I ~ ' 

no barking is required n.t the nill. In this case however tho problem of the 

bark still remo.ins in the forest or at the so.w r:1ill where the wood is debarked. 

7.2.2. ~~shing and ,screenina 

\hshing and screeninG losses c:m ~z·e::;ently 'be as high as 20-30 kr: 

BOD
5
/tbn for Kraft pul~}, ·and ·30-40 KgBo~5/ton of sulphite pula (~sUI:ling · . 

an 85 % recovery rate) • Such lo.sses ro.n be reduced to 4 Md 10 Kg of BOD5/t~n 
of pulp• :resl?~ctively, by improved. washing, utilising washing fil tors, con­

tinuousdiffusers and "h~heat" washing. 

. . 
Ih those plnnts which practise recovery of the cooking liquo.r, 

tho washing operation has a particularly strong effect on the finnl level 

of pollution discharge. 

The compounds dissolved in the wo.ter leo.ving the wn.sh take one 

of three "pdhe". They a.re 1 

(1) Pn.rtly, introduced and diaeolved in the washed pulp (fraction dissolved 

in the pulp defines the. qualitY: Dl.ld efficiency of the wo.sh) • 

(2) 

(3) -

dissol vcd in the effluent rejected during or after wa.shing 

dissolved. in the recovered liqoor, which is burnt_ aftGr con-

cent ration. 
. ,' 

Hot screeni22g and closed· ecrecni~ ayetana con be used to reduce· the volume 

of tho effluent • The foMer technique is designed to remove the knots and 
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shives in the pul), thus avoidin~ the need for dilutiun of the pul? for 

screening, ~ubsa~1ent to w~shingv Closed screening involves the usc of a 

closed circulation system • The adoption of the above techniques \'Till tY:_)i­

c~lly reduce the BOD
5 
dicch~ge by C Kg/ton, and the sus~cndcd solid lo~ 

by about 50 1o •. 

trr..:J.tmcnt _ .... --
This refers to treo.traent of condcnsc.tes origirw.ting frc'71 the di-

gcstion of the pulp nnd the eva~)oration of S:i)ent licr.1or The untreated 

evaporation condensate for S1).~phite mills, using calci'J.'n derivatives, HGt~ld 

contain a. :oon
5 

load of 25-30 Kc/ton of softv;ood pulp, ~d possibly up to 

50 Kg of :ooD
5
/tcn of hardl·tood pulp. Thc corresponding pollution load from 

this stage in n. Kraft mill vtould be 10-15 Kg of BOD5/t~n o~ pulp. 

For the c~se of Krn.ft mills, the re-useof cnndcnsnte cour)led wlth 

tren.tment in a stripping colU!'l!! has lowered the :OOD
5 

to 2-3 Kg/ton of pulpo 

F:)!• sulphite mills, a major step in poll•.1tion reduction wn.s mn.de 

with the ~rn.cticc of evapor~ting the cooking liquor Unfortnnn.tely, the 

evap.-lrn.tion i,;solf yields c. condensate whi-ch is '-\Ci.dic, a.nd has 1. high s:;>e­

cific :OOD
5 

content. In sone C.:lSes, ncutrn.lizn.t~..:m, of the liquor. before 

ovo.porati·;n is poosible, nnd rccircnlation of part of the condcnsateo to 

the process has thus become prc.cticablo. neutrc1iz~t~or:; when possible, louers 

the DOD
5 

output fron this stc.ee by 50 %, and adsorption ·~f ··~cetfc ·acid on 

an i0n exch.nger, plus stripping of methanol and other organics, by ~ 

further 20 io. It. is thus pos3ible to reduce the ron
5 

of the condensates to 

5-6 Kt;/ton for Mftwccd plll:i), a.nd 10-12 KG/tofi for hardwood pnlp. 

7 .?. .4 • Bl eaohing 

In a modern Kraft pulp mill, the_ bleaching effluents corlaitut~ a 

~ajor fraction of ·the total pollution• .~lo darkening of tho effluent by lignin, 
. I 

is of particular concern. Due to th0ir high c~lorid~ content, 'the blGach plant 

effl~cnts cannot be returned to the blc.ck liquor for burning, as this 

would cause too"nii•C'h ·corrosion :lll4 the~ are· therefore u~ually dischc.rged. 
.... .. -~ . ... '' 
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£ygcn blc.::l.chint; is a dclignific.::l.tbn trcatr:H:mt which ccm be imposed between 

the washing of tho raw pulp ond the cl.::l.saicul ble.::l.ching oper.::l.tion : part of 

the lignin is thcro~J dissolved, and the liquor including 50 to 70 % of 

tho total blenching pcllution lo~ can be recycleq. Thus .the operating cost 

of this process is offset by the resultine En.vings in chcmicc.ls. 

Unfcrtu11a.toly1 not all the chlorine der.ta.."ld ca.n be replaced by oxygen.· The 

fraction which can be re~la.oed depends on the bl$aohing qunlity.required 

with nbout 50 % of the classical chlorine demand still neccssar,Y for the 

cttninmcnt of fully bleached ~tnlities of pulp. The reduction of pollution 

frr:m o:x:-r~en bleachin.s ar.10'tinte tc 6-8 Kg of .a:m
5
/ton of pulp. 

The !~xc:.r:.nr,e tos~s:-.1e: C!lll O'Jntribu"t~ furltcr to "th~ reC::..:..c't:..o:r. c t 3:•: 
5 

and lignin in the waste water, This technique a.ir:ls to extract the chloride 

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

bustion. This technique can reduce lignin discharge due to bleaching by 75 %, 
o.nd :OOD

5 
l~ad by 50 %, thus also reducing the colour. 

Tho organic content of the bleaching effluent . con ala'o. be decreased' by using 

~or-current washil2Sr whioh, by reducing the volume of bleach effluent, 

allows its evaporation b;y burning, 

.. . 
1.2.5, Accidental discharges 

.'l.s oontinuous effluent discharges are progressively reduced, the 

percentage of pollution discharge accaunted for by·accidental releases increases. 

In a modern mill, emergency tanks are available to recover any 

leakages. However, tho best wey of preventing th<.: occurrence.of undue ac~idontal 

discharges is by the operation of increasingly reliable process equipment. 
. ' . . 

F\lrthennore, la.rge and modern mills nO\., have the Op?Ortuni ty to instoJ.l 

computerized process control, into which alarm systems for nccidm1tal dis­

charges can be built. In this wcy,such disoha.rgcs con be reduced to average 

1 Kg of :OODsfton of pulp. 

7.2.6, Summary of posaibil:i.ties, with· existing or C:evoloping intermt'l oea.s'!£,e~..!. 

It is considered tha.t 'with proper·use of the relev~t internal 

measures mentioned a.bo~e, the BOD
5 
disch~ge in a. bleached Kraft mill can 

bo reduced to about 13 KiJ/ton of pulp, 7 Kg/ton of pulp from an unbleached 

Kraft mill, and 27 Kg/ton of pulp from the sulphite process. 

' ' 
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F.xternal nen.~ures c:- nsist of the treatment of effluents which are 

dicch~~G->d chcring- and U.:tcr the mnnu:o.c":;ure ;:>f l)Ul~'"' Internal f:lca"'n~-os - as 

outline£. in .;he ~Jrevious section (7 .2 )~·can subEttmti:>J.ly reduce "..llc level 

of pcllution ·ov nvdifyiue the manufact~1ring :,:>recess. lbwever, in ::!Cst canes, 

effl~)el:'lt treatz'1cnt is still rucrlired to red-uce the final poll uti _'n load tv 

an acr.8ptablc ltNel. 

The cxi~ting pro~esaes and toch.."liquce dcs~.c;nec'.. tC' rc"~-~cu the; dis­

che.rsorl SUS:;:Jende;d solids and or,;anic w~.ntcs ar£ ~ikcJy to rc..'::a:i.n in ·:so fcJ' 

some time ; i.:~.:nrov~JrJcnt~ and w ''if:.cat1..:-:-.c, pnr"':ict.~l:~.rl;r in proccsrJ cur~tr:1l 

D.'' .• (.f f:'..ue.1t zauni toring1 hcw~~vcr, can be expecte:rl,.. 

In s(;neraJ. proper e:rterna.i t:-eatncnt COT;l~Jrises of, at 1-:"~.St: t;:o or 

tl'!rec.: s t~s-on : the primal""J trer>.t·ncnt to reduce suspended sol irls, the ·;..:r,on­

dar-J a;.1d 'tertiar-J w:1ich rduco tho BOD
5 

co:1tent, and possib~-Y shme lv.:lclitirma~ 

b·ee.tmcnts, n.ir.led at reducinG" colour. 

In o,...ier to avoid d ·mv~eine the SltCC0ed .i~g eqt<.i.J1inEmt, some prctrcatm• · ; 

p::t~:-ticularly of b.::.rki::..s .'lJ1d wa£'hing e:'fluent is no:rma.J 1 y ro.ploycd ~ 

Pri:tc.ry tre::ttT1cnt its elf consi.e:ts of removmg s,..; spcndcd rr.at .-::ri ".ls r 

bo.th organic .and i~1·.'rs<,mic, b;v a physi:3o.l p:-occf·s .- 'lbi~ is af'con:::-ll.;Jhcl ·r,;v 

s -::uinentation, u::lin:'S ,nechm1icnl elartf::.ers or sedinentc-.tion 1,-:.goOl. '1 9 an-l/ vr 

by flotation techniques.. . . . 

·, '·olel .. Sr;cli.mentati_~n ~-(£22.!! 

Th0sc lagomJs t"lero wi1ely used . in the. past, 1-ut. -the large l~d 

requirement. relatively inefficient pcrforn".nce ar.d hi.gh cleaning ~osts 

lul.ve reocntly D3.Cle this technique less POlJUlar. 

Dissolved air flotation technique hn.s 'been particul.:1rly cmplc•yod 

f):>." tl.c. trc.J.tmcnt of, effluents fro:n pn.perbo~ri mills us'!.ng wn.stc •• pt.'lpe~ o.s 

ra.N material, and has c..chievcd U~) to 98 % r<:moval of SUS)ended r-olidso 

However, this typo of cquiiXaent is at present expenclve to instal] and operat•; 

a~l in therefore seldom used~ It is pointed out that the economi~~ of this 

prooz;~3 is rapjdly changing, particularly where space requirements are at 

a prcu1 i U."l • 
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This is probably the IJ'los t widely used prinai"J treat~.wnt mothoi. 'l'he · 

equipment basically consists of lilrge circular tanks, with eluiee scraping 

mechanisms m:nmted. in the centre, 'The settled sludge is raked to a sump or 

hopper, a.:d is conv0yed for further concentration or dispcst::.l b~· soL .. ds 
... 

:QandlinG' pu."!lps. FloatinG' materia) is .collected by~ surface ·skir.l-nor, and then 

dis~harged to a.hopper. 

This technique oan acl:ievo suspe:ndcd solids removu.l in excess 

of 75 - 80 %. 

T"ne BOD renoval is g-cncrall;i' ~ccomplished by 'Jiologica.l means due 

to the ~cl~tiv0ly high biode~Tada.bility of the organic substanoeo~in the pulp 

mill effluent, with th·~nota.ble exception of the ligni~1 c::mtcnt ~ 

:l.llalysis of the a.va~_la.ble cla.ta. from t~e CECD _repo~t (see table 7.1) . . 

shaHs th.1.t by far the g-. .cca.test effort bo Lh within and outside the EEC, is 

d:i.rectecl towa-rds increasing tha:numb8r of suconda.ry (:aon
5 

removing) treatment 

install::ttionf1e 

~~-~~~~~~~----·------M~-------+ ~irnary I.- Secon .. :a.ry 

I ' 

362 

1975 % increa.sc,l970 1975 

' % 
increase (forecast) (forooa.st) I. ' 

';.77 36 41 :!.43 i 273 I 

I 
I 

434 20 273 646 137_:_:_:j 
----

! 
r--------~-----
• E.E_ .. ;. (l) 

I ·• b I . ijc:l 1 .em cr 
statos (2) 

19'i0 

~-----------·--------~ 
The thrEw main 'treatme~t techl'licp.:cs used for irin removal are as follows : 

( 1) R.~clu<ling Denmark and lr•Jla.nd 

(2) Uon Member states : Austria.~ Canada, Finland, NorwS\1, Sweden, _u.s.A .. 
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In this pr0cess, ~fte:r- attack of the W~l.S tG b;:,r b:i nlc,s-ic'"tl rrc.-nis:~JS' 

a slud.:_;e is :"orred, wi"';hin tl:c rcln-l;ivC'ly :fe..s-1; r0tentic,n time cf .3 - 7 h··:ursn 

·J.~ I,:.,rge qnr.J.tity .J~ cluclge is t;enLrc.tcd Jy -thi~ toch.VJiquc, u"td on]:· pr.rt 

'l'he; nctivateJ slun~;·c methud invvl-J·es iHtir.mtf; con;~'J.ct cf the w::1stc 

with biol0cicnl orgmiRms, f0lio~'1ed by scdimente>.tion. A hi:;h cl.q;r(c of ron
5 

rc::10·rcJ J..S obt ~innd. ( 9~ ;; ) 

'lnis tre:e>tr:.cnt is b.:.£ul on :n:->tu.ral bioJ.o6icd .:;.ctj vi ~J ( vXi'~at 3_--::n). 

which h.::1s r. fairly li"'W rate:, wi.ti'l rdention time beh--; of the orr:cr of r,' nth:-. 

It is the.,..cfr:-re use'l i"l lr.c~tiu'1s wher0 lend is f'recly :::vaUa"'~ <0 1 e:nrijr,r 

where thG rroc~ss r;::.te is enh~cod by a warm climat~~ 

'Iho 2bili t;r to :->s.::imil!lte BvD
5 

per lL"1i t s~1rfncc arc<'. of a ba~ L1 is 

considcr;::.oly enhanced oy tho iYlstrllPtion of art:i.:fici;>.l aeration cqu i:-'m·mt. 

T.Jndcr 0pti_md cC'ndi tion3 tn <'err·tGd 1·-'COOn s a re+.ent:!.o'n tine ('If 5 to 7 cl~-;rs 

is s~,ffj cicnt tv t"-chicvo 211 85 :; rcducti 'In in POD
5

• 

The BOD re~ovr.J C'"\.11 be increased b~~ e;r.;>lo~rillt.;• 'two cr mJre trc d .wnt 

i1J..:nts in scl'ies. 

One of the major ;:->rvhlemsconnectcd with ext0rnrl treo-!:mcnts, parti­

cul nly biolcgic:tl 0r r.hcmicE~l, is slud.ge diS:';l')S~ whic:~1 in scrr.o c::,--·~cs limits 

the t~se of abmro metr.ods for effluent treatment • 'I".1e cost of ·.Jiolcgiccl 

trecc.tmcnt vn.r::.es na.tur.:-lly accorU.inL; to the dcgrc8 of BOD
5 

rc:.ovcl, but is 

also strongly U.epL.ndcnt on the andb'e dis].Josa.J. mdhod used • 

. &\s pointed Ol~t in chapter 4, r:~'fluent cclour i:J not cnly aP.sthcticaJ: 'r 

displeasinG but it inter:ercs t..-ith acpatic crg·:::.1isr.1s b,v retar:i.n:-; the trans·· 

misGioa o~ sunliGht throut;:!l t:10 •mter. This therc.fore represents <? I.:<:jor 

problem, particulurly for Kraft Mill effluents. 
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Biolugicnl treat"'lents have li ttlc effect on the effluent colour; · 

becm,so the lienin der-ivatives m.:J.inly rE!sponsiblo c.re not V8l"'Y 'biodcgr:·dahle., 

However, since c0lot'.r is nlso an inc~irect indication of th(; presence of 

dissolved organic com;>ounds, i t3 cfficicr.t ror:tove.l, by a raor~ sophisticf'.ted 

method, mcy, in tho f'utur.-~, obviatethe need for biologic[u trec:'.tr.mt tc 

reduce .BOD
5

• 

Mo::t of the research ~nd development in this field. h..'\c been ccn­

ccntrnted on the doveloprv:mt ot' line precipitation techniquoe: s tocc:uno of 

their f:-.vourc:-.'!)le economics, and the experience: ao:::qu.ired in Kraft r11ills. Colour 

re:mov:->.1 efficiencies in the 85 - 90 ~~ range o.re being o..chiev(;d, bu..t l0rge 

voh,mos of sl"J.dgc: arc beint; gcnerdecl. Hork is prvcet.ding to recover end 

dcwntor limo sludge, c;nd to incinerate it subseqilently in the lime kiln. 

Other possible colour removal tecrni~1es are currently rectiving 

attention, specifically tho activated c:::.rbon and reverse osmosis processes 

which have not yet been widel:~ ueod. nn the industrial scale~ 
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Operation nnd r.w.intcnnnce costs m-e those costs rorui.red to 

opera.te rnd maintain the ;)ollution t'..bater.1cnt oqui1~·nent. 'lh0y :.nclude la.bour~ 

p."lrts, chemice.ls, energy, insu::--Dnce, tr~cs, solid t-Tnstc disp.1sal 1 y_unlity 

control, monitoring and administr.ation, etc •• ~ prcductivity increases or 

by-product revenues ns a result of im~)roved ( ffluent control Eh-.:.uld be 

subtracted so that the op~retion and meintcn8nce costs [Xrivcd nt rro the 

net costs. 

8.3 • .Q.s.~ ,i1roblGIJB in dote:r:.1ining the cost;; ~!. i.'Olluti1n contrul 

The concc:-ts of "po:'..lution contrQl costs", M~ their rma1yscs a.re 

currently bcinc studied ~)y the Connission AS well ns by a 

nu~bcr of Centres in the CJmmunity. Detailed discussion of this to~ic is 

outside the scope of this document. However, it is pointed out thr1.t t'.t R 

recent Conference on Waste Water Tr£:n.tmcnt {1) it W.3S stc:.-.tcd thr-.i; in G'Cneral 

"pollt,ti.m central cost de.ta rvnilable r-.t I'rcscnt c:.ro incomplde, nncl of 

vecy variable C!Uality. Great cere is needed in their inte:.i)rctc.tion and 

o'1l;.r extremely tentr.t.ive conclusions c?n be drawn fr..:m thera". 

8.4. Discu~sion~~c relevant sources of d~tn end t~~utili7.atio~ 

8.4.1. Sources of data. 

(i) ~'le OECD report on "Pollution by the Pr-pcr m1d. Ptclp Industry" (Paris, 

1973) . In this report there arc tNO basic sots of cost data : . 
1) The tables containing tl1o datn for each OECD me:1nbor country and 

which rcl r~te to pollution control coats in 15'70 1 e'ncl the prnjectcd 

costs for 1975 cmd 1980 l-there avcilr..ble. The cost-s are t;ivon in u.s. 
dollr-u·~ per ton of pulp production. They ere split up into intern~ 

end. ex-tGrnn.l. costs for watol' ?Ollution, and presented as a total for 

·air pollution. 

2) The second set o~ data is much mo~e detRilcd, but conccn1s only tho 

co~t c~timatos for specific intern~ rnd cxtornal' pollution oontrol 

measures in a hypothetical, existing mill, prcducing 500 tons 0f . 

blea.cher'l. sulphate pulp per dey from softwood. This study wns pn.rt 

of the OECD E:x:;.1crt Report on "Advanced Pollut.ion .lbn.tcment · Technoloror" 

in this industr,y. 

(1) "Industriol Waste Wr.tcr Treatment and Dispos3l within the~" 

.~,\mstcrdam 6 8 Mey 1974 
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(ii) The EICONO report for the F_"..O : .ls mr:ntioncd in chu.:~tcr 2, this fiud,)r 

concerned only hypothctico.l nrn-1 prociuction installation::;, and :)art 

of its pur~osc t-I'C.S "!:'J ascertain the cr.)sts of liquid effluent trc::J.tment 

to mcd various levols of 11urificatinil., Capital, (\pcru.ti:1g :n<.l total 

trcntmont costs for Gix mill case situations were ca1 C'c-:.l Gtcd for ,lif-

ferent levels of pollution reduction. 'fno cost of ccrt.::dn intcr:-w.l 

mca.sur0s ~ras :1.lso cons.: :lcred. 

(iii) :S}'.l. Gu:.cl clinP.s D~vclc";'!Jent Docuncnt : -In t~1ifl report 1 the costs of 

o.ttu.in::_ng B?.:TC,.\, B.'\.'IE.l and no source pcr.formarh..c st~rlo.rds, as clcs­

cri;H;d in ch.::r;>-ter 6, 'ITE:re calcula-ted for a s~1ecific nij J s~ zc in each 

prodaction categor,y. 

,~.4.2., Util1.zation o.L' u_,_~ -·1 -·-· .... _....,. ____ .. __ 

One n.iP'I of the; u. :o.lysis attmptcd hero i~ to cstu.blir:h whether tlY·re 

exists an,y c:fl:liH·r.&\".9 between the variC'UG du.ta sourcen concciY.ing the ccsts 

to achieve a. s~ecific p;llution disel--tc:,rec: lo7E.l witll~n a. particular pro­

ducticn oat~gory~ 

'l'~hlw 8.<L SllJTUTl.:U'izes the necefl8ar,y b;:v:;kg.r0und to the cost estir:w.ter:; in 

the t~ee nain sourcos of drtn ut:Jized here : 
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TABLE 8.1. COMPARISON OF AVAILABLE DATA SOURCES 

Report 

OECD 

Relevant pulp produc­
tion categories consi­
dered 

Semichemical ) 

Mill size 

Sulphite ) No size 
(non integrated) sulph. l distinc-
Integrated sulphate) tion 
pulp and paper ) 
newsorint from ) 
groundwood ) 

OECD Bleached sulphate 50.0 tpd (l) 
(advanced Tech) 

EKONO Bleached sulphate 
Bleached sulphate 
Unbleached sulphate 
a."ld sack paper 
Newsprint from 
groundwood 

Unbleached sulphate 
iENSSC - sodium base 

NSSC - ammonia base 

300 tpd 
750 " 

750 

350 

" 

" 

000 tpd 
250 " 
.2 50 II 

Based on 
prices 

in 

1970 

1970 

Dec. 
)1971 

j Aue-. 
) l )'71 

*~sse : Qeutral ~~lphite ~emi-~hemical 

Annual 
charge as 
% of in­
vestment 
cost (2) 

16 

16 

15 

not 
stated 

(1) ·t.p.d. : number of tons of pulp manufactured. per d3,;· 

Assumed pollution 
discharge level 
before any anti­
pollution measur~ 

Data considers 

New 
r--------r--------~ mills 

BOD 
Kg/ton 

45 

40 
40 
25 

20 

25 
175 

ss 
Kg/ton 

33.3 

25 
25 
30 

17 

35 
37.5 

only 

I 

Existing 
mills 

only 

I 

~ 
I 
I 

I 

·~ ..2) A.'mual charge is made up of depreciation on ·~a.';Ji ta.l ex;Jendit\l:'e ar..d in:eres-: on capital 

Both 
m1.ll 
types 

I 
~ 
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Pollution control 
costs for reduction~ 

Both 
BODS SS (BOD

5
+SS) 

I 

I 

~ 
I 
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It c<.u1 "uc se;cn fror.; the a"'unve; tuble thd strict com~Jn.rison of the 

data fror:1 the different sources i~ not possible. Therefore cer-tain a.ssumptions 

and sin11lificn.tions arc nndc, Dnl CXJ.>loined be lew • 

(1) Pollut:i c>n index 
--··--·~_.... ....... 

In all the cost data. ,_,,·ailn.blo, i"u is :irlpossihlt; to diGtinguish 

tl-]e runount devoterl to a specific rc)d.uction :i .1 :OOD
5 

dischn.rt;e only, and thu.t 

used to achieve a reduction in S1Jsp•;ndcd solids risr:harge onl;,r. This is, of 

coErse, partly due to tho fact tho.t m;J..ny tcchnicr.rcs a~.hiove rE:chctions in 

both types cf pa.rru:~ctcrs, nlth:mgh -~he rcla~,i~re ruwlint of reclt.;.ctinn is usu:J.lly 

greater for· one of them than for tl.o othero 

Therefore, '.l. composite i~ 1 d.ox of pollu-tion lnc hu.d to be arlo~ted, 

and that used by the OErD was ad.h('r<;;cl to., This "PoJJ.ution Level Imlexn is 

ex::>ressl::d as 2 i")DS Ke/t(m + s.s. !(r/ton •• 'is th(' OZCD rej;>ort pcints out: such 

a selection is rather a.rbitr':t.r;:r, b-..1 c has little effect on the fom of the 

pollution level VS cost c-,crve. Ho'>levnr, care must be taken in using tl:is 

curve because several cc nbinati:Jm o.'~ BOD
5 

and sus;;>cnl!.cd solid levels could 

give t'-..; sene p:::>llution index. 

( 2 ) .!'...E£.Ct:..:,~_i~~~.£!~~.:j_r:~.£t;!~-!:: ?_ l~~:J-.<~ 
'The productirm C3.tC'gcrios a.dnp+cd. in thic document arc basicall:r 

equiv~l-:::nt tc. the classif~ 0.ation ucc;d in the OECD report, except that c'.n.ta. 

concerrnng tho parnr makin{r st[l{;c ha.s not been con.:d.derod .. 

This nakes direct qornp2rison wi.th the E:{J1TO data very difficult, 

because the ldter cons:i :lers integrated mills in four out of the six case 

stuc~ics. T}l::.t-Je t;:n:>es of mille are clearly more appropriate fo:c n(._"\>1 production 

installat.tvl1S• 

The EP"l docur:~cnt does not considE"r the meclmnical and blo-.:.chtJd 

sulphate p~·cduction cc..t:·c-ories. Furthermore, J.t su'tc-.iV:.des tl:e semi.-chc--rnical. 

category into installn+,ions us\n~ ~~nonia-basedcook~ng liqUors, and those 

using sc<i11n1 based liquors. Such o. classification is appropriate to the 

struct11rc of the industry in the rr,s.t .• but does not. reflect the situat:.on 

in the Cumnnmi"';y. 

The mill si'3es considered in the various case studies ar·o '"dls'o · 

diffe:"cnt, but .U t!lough t,.,_is mn:':es direct c:>st comparisons hazardous, it does 

provide sonc idea of the vru-iation of pollution control costs with mill size. 
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However, most of the case studios consider mills which have more 

modern pro~ess equi1ncnt ~ well as production capacities well above the 

or)propria.te avcrat;es wi t:1in the: EEC, for each of the categories considered. 

Hence, from this as~ect, the cost levels indicated are likely to under­

estimate the true total cost of pollution control for many pulp mills 

within the: Comi'luni ty • 

(3) Econooio data 

The OECD have assumed a. 10 year depreciation w!'i te-off period 

for anti-pollution installations, and an annual inter€st rate on capital 

of 9 %. In effect this resul to in an annual charge of about 16 % of the 

investment. The 10 ye~r dc~reciation ~eriod probably underestimates the 

life-time of anti-pollution equipment ir; general. 

EKONO use an annual charge rate of 15 %~ 

.ls cD..n be seen from Table 8.1, the price and cost estimates for 

all data sources arc bas cd on 1970/71 price~ • Thus 1 although they are com­

parable in the appropriate cases, they underestimate present and probably 

future costs, due to inflationarJ factors. 

It should also be noted that the OECD and the relevant EP~ estimates 

oonoer.n the install~tio~ w1d operation of equipment relative to an existing 

mill, whorea.s EKONO considers only n~-1 mills. 

Finally, mention should be made of the difficulty of dete~ining 

investment and operating costs accurately. The fonncr depends to ~ large 

CA~ent on such factors as the prioe of land, construction, eta (see section 

8.2) • Tho cost of thcs·e is highly variable, even from one region to another. 

The net operating costs a.rc calculated by subtracting any savings in energy 

or materials (see section 8.2) from the total coat of e~1ipm~t operation 

and ma.intainance,. 'and the cone:tary value of such savings is often difficult 

to estimate accurately~ 

8,5 •• \nalysis of costs 

With the above reservations, oost estimations for spccitic levels 

of pollution abatement are l;iven in Tables 8.2 ond 8.3. 
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Table 8a2• i.nclioa.tcs the estimn.ted ::J.VcrG£;8 costs - pEr ton of 

pul~1. mn.nuf<'•"t11red, in 1970 UoS., do1l.::::.rs - requirE-d to ottain the; approj)r:atc 

set of proposed effluent noms, as laid down in chapter 9 , T.J.ble 9.1. These 

costs u.re ::llso E:xprcsscd, in turn, as a. per•-:c>'lta.ge of the ave::--.:tgo 1970 OBCD 

price of tho relevant categ-ory of ~ulpe In this W<.iJt comparisons c-.,_,, be m::lde 

wi +h the e:x:pr::ndi ture for pollution con·~rol in 1970 and -th?.t f·"rcsc-~·n for 1975 

and 1980 in the OECD rcpurt, exprossci CI.S n21 .:wer-:l.ge over OF.C:;) mr:!:lber coun-l;ries. 

The cos ';s +,o at ~o.in th-3 target nom.s we:re esti:r~o~jed by consideri11g 

::lll relcv'U1t available- del.tn. SC•Ul'Of.s, For en.ch set of d~ta, .:1. r;ra.1'h of polh'tion 

contr0l c0st vs., p::Jllut:..c.n ~nd<:x (P.,I) wu.s conshucted, end the cost ro:ld off 

a.t the a.p~ro~1riate target Poi.. level. 

The prnposed norm::; shown in T~1bles 8 .. 2 cu1C1. 9.1 werE: initiclljy c:1osen 

a.s a. suitable bcS'o fnr c>:J.alysis, bccn.1se they are technic:llly pra.cticahLe 

{sr:e cho.p·ter 7) ; - in t'1e e:-~eriencc cf one member countr'J !1aving a w.i.:le 

V"'-l'iety of d~scharg..?/recc~ v1ng water Ritua.tions - environmentnl}y desir.:1ble ; 

Cll"ld ~h.-:y are less S8Vere th:m pr€scnt Swedish and propoze:d u .. ~>~ BaTE:. a::._s ... 
chnr.c~o nc~s. 

TJ.;-le 8 .. 3 presmrt::.:J the avera.ge effl<J.('.nt di s~hnre~ lcv'3l pe.' production 

category ir. 1970 and est:r .. -rtr·d for J 975 Md 1980, und the co.:-responding 

pollution control cx~lC·nditu~es, .Lor indi-ridua.l F:.-:c member ~.;ountries, abst-acted 

from tho OECD re~ort. ':'huGe data ar""l compared with the ~~s tima.tes of ';he 

costs recr..::.i.,.,d to ~tta n the proposed norms, sh::>wn in Table 8,.2 and 9~1,. 

The compa:-a.ble u.s,. es-7-hnc:..~es n.nd no:rmc are also sho~Nr:.. 

The followJ.n",' shC"ulri u.·~so be noted. with rePp~~t to Tables 8.,2 al:.d 8o3• 

1. The figures reflect t:,r: total cos+s of pollu ~~-on contrc·., The actnal 

bnrdm1 -on the industry m:->.y bo much ·lOt-.'er, as a result oi f lnc.:ncinl a.].d.3 

provi·Ld by public bodies (ser; chapter 6). 

2. For the semi-chemicw. a..'1d sulphite processes, the cos-& cst~'1ln:tes 'Were 

m;~e w~ th refere:1ce to the lower set of discharge levels within eaca 

cat9gory (see Table ?-'>1). 

• 
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i111 mention'id inChap.5 the proposed norms are gener.:~.lly comparable 
~· 

to the nonns applied in Sweden in 1972, UZfd the proposed US BPCTJ,\. levels, 

and are in must cases identicru to the "Contrat de Br3.nche" v~ucs. The 

latter are the only unifc:·nn effluent discharce standards in existenc~ 'Within 

the EEC, spec~ficrlly established for the pulp industr,y, and have provei 

to be technically feasibls and environmentally necessar.y. 

It should finally be noted that the EPA BPCTCA and :8.\.TEA levels 

in this document m9iY be slightly different from the final proposed gu;_d.elines 

and standarus. The former refer to the EPA's contrnotor's suggE!stions since 

only the contrMtor hn.s given price estirnat.es to dtain these levels. 

The final EPA pr;)posed guidelines and standards are generally 

stricter than in table 8.3. 

8.6.1. ~leached Kr~!_vglQ 

It can be seen from table 8.2 th."l.t to \lttain a Pollution Index (PI) 

of 28, the cost is expected to be 3.t nost P-6 .. 5~/-l;on. This rep1·es.ents n".Jout 

3 % of the 1970 ~rice of Kraft pulp, and is less than the average pollution 

control expenditure foreseen by the OECD countries in the Kraft· oategor,y, 

for 1980. 

TCl.blc 8.3 shows that France expects to achieve a PI of 29 Kg/ton 

by 1980, and Belgium has alre:ily aurpa.~eed this level. ' ' 

: The cost of achieving a Potio of 12.5 is e~.:rected to bo between 

4.8 and' 7.6 ~/ton of pulp, i .. c. 2.6 - 4.3 " of the 1970 :Kr'aft pulp rrioe. 
SimHarly to bleached Kraft, this is within the average OECD expenditure 

for 1980, in the Kr(l.ft category. ·· 

The eX?ected PI in France by 1980 is 21, (table 8.3), which is 

considerably higher than 12.5, and the projected pollution control coste 

a.re considerably lower. On the other hand, Belgium has already a.ttn..:'l'led the 

latter index. 

The u.s. BPCTCll. levels envisage a. PI of 14 f.i/ton by 1977, with 

a correspondL~g cost of about 7.6 ¢/ton, 
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As montioned in 3 .. 3.2 1 in this produotion oa:tegocy, i•ecovb~r c_;f. 

the cooking liquor io only feasibl~ wh2n soluble bases such as sod.ium or 

m~esium are used. T~ble 9.1 thus.defihe$ two a?propriate pollution discharge 

levels ; PI of 102.5 for mills with cooking liquor recovery facilities, 

and 175 for mllls without such facilities. 

The cost estimates of achievjng a PI of 102.5 vary ·strongly from 

one country to another (see table· 8~3).· This is possibly partly due to the dif­

ferent distribution of mills with and·without recoycry fac~litios in the 

different countries. 

The estimated costs ra~ee from 9 1/ton for Swcdon to 23 ~/to~ for 

France (see Table 8.2). However, it can be,seen from Table 8.3 th~t Franoe 

envisaged achieving an .E-Y.S!f'j;£ PI of 140, and Genna.ny of 110 by 1980. 

8.6.4. Semi-chemical ......... _.._..___ 

In this category, the size of tho mill is of crucial importance 

(see ch~pter 3) since it is ponsidcred that recovery of waste is not econo­

mically practicable for mills which produce less than 100-150 tons of pulp 

per d~. The proposed target norms reflc9t this differer.oe ; for mills 

producing less than 150 tons/duy the PI target is 133, whereas for those 

producing more than f50 t~ns/~~ t:he turg.et is 21. 

, .9n t.h~ bnais of .the EPA development report,' it ».uuld c.:ct 14.5 ¢/ton nnd 
8 ~/ton to attain a PI of 21 Kg/tor., depending,on wheth~r podium or ammonium 

based cook'ine liquor respectively are utilized. (Table 8.2) 

France forecasts a P.I ·or 125 by 198b, th.e Netherlands of 40 by 

that date. The EPA has proposed BPTCA levels of 30 for this category. 

(Table 8"2) 

.. 
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• ~ mentioned before, moet mechanical pulp mills are part of news­

print ma.nufactur:ing :installations, ·end it· is often d..ifficult.to distinguish 

the pulping st~e in order to·measuro and control the discharGes. 

However, to enable this cate~gory to be included here, a 'target P.I 

of 15 kg/ton, corresponding to ·s kg/ton of BOD
5 

and 5 kg/ton of suspended 

e~lida has been token as technically and eoonomicilly practicn.ble. 

Te. attain a P.I of 15 is ·estimatEd. to o'ost less than 6 ~/ton of 

pulp. (Table 8.2) 

rrberea.s in F'ra.noe the average PI was expected to be as high as 

29 by i98o, in Germany a. PI of 5, ond in the lietherlands a PI of 8 was 

envisaged, according to the OECD 'report. 

8.6.6. General evn.luation 

From Table 8.2 it can be seen that the costs estimated necessar,y 

to a.thd..n the relevant target nonns of Tabl13 9~1 are generally lower, or 

in line with the e:xpeoted. e:xpcndi ture on pollution abatement by 1980 

averagEd. over OECD mclnber oo'lmtries. · 

FUrthermore, Table 8.3,shows tha~ in individual EEC mcmb~r countries, 

the average leve~ of pulp mill pollution discharges estimated for 1980 are often 

lower.or equal to, and only ~n a few oases higher, than the n.pprop~i~te noms 

shown in Table 9.1. The individual estimated cost expenditures in 1980 are·· 
,. . . 

also generally comparable to those judged .to be necessary (according to Table 8.2) 

to attatn the proposed target noms- However' figures are only available 

for a few ~ber stntes. .. 
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TABLE 8.2. COSTS ESTIMATED TO BE NECESSARY TO ATTAIN PROPOSED TARGET NORMS 

Production Data Mill size Target nonns (see Table 9.1) Cost to attain target OECD 19 Expected expenditure 
category source considered nonns 70 avera.- on pollution control 

BOD
5 

ss P.I 
As % of OECD ge sell- averaged over OECD 

Kg/ton Kg/ton (2BOD
5
+ ss) ~/ton 1970 selling ing pri- countries, expressed 

ce (¢/ as % of 1970 pulp EEl-price ton) ling :>rice 

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 300 tpd " 5.8 3.3 
" 750 " II 4.4 2.5 

approx. 

177(2) 0.7 2.4 4.5 
Raw Kraft EPA 1000 tpd 5 2.5 12.5 7.6 4.3 

EKONO 750 " " 4.6(3) 2.6 

Sulphite 45 12.5 102.5(4) 173(7) 1.8 1·9 
c.pprux. 

80 15 175 ( 5) 10.0 

OECD For Fran all 102.5 23 (6) 13 ce only 

OECD Sweden " II 9 5.2 

OECD u.s.A. II II 14 8.1 

' OECD Canada " : II 17 (6) 9.8 

Semi-chemical 8 5 21 (8) 125 2.0 9·7 -
60 q 133 ( 9) 

EPA NSSC-Na 250 tpd 21 14.5 11.6 
EPA NSSC-NH

3 
250 II II a.o 6.4 

Mechanical ~ 5 5 15 
EKONO 350 tpd (4.5(b) 3 
OECD all II (6.o(c) 3.6 



~ks c~~ccrning T2ble 8.2 

,­
-I -

(1) le~ending on technique : 3 ¢/ton for best intern::.l, 6.5 ~/ton fer exte:nal o:::1ly 

(2) \eighted average uf bleached a.r.d l:nbleached pulp 

(31 Cos~s ref€r to ~ills m~ing sack pa~er 

(4) Kith recoverJ of cooking liquors 

( 5) t>:i th::mt recovery of cooking liquors 

(6) !~rapolated from PI • 130 

(7) \eighted average uf bleached and unbleached sulphl~e pulp 

.(8) froduction ca~~city ~ 150 t.pod> 

(9) .Iroduction c::.p~ity ( 150 t.p.d. 

(b) Jewcprint :from grvundHood 

(c) CECD aver.::tge excluding C :mrula. 

... 

., ""J.,-,- ,:. • .... ~ , • 
~ .... , J. ··""! ' ...... 



Table 8.3. 
COMPARISON OF THE TARGET NORMS AND THE COSTS ESTIMATED NECESSARY TO ATTAIN THEM, 

WITH ¢'NTI POLLUTION EXPENDITURE AND EFFLUENT DISCHARGE LEVELS FORESEEN BY INDI­

VIDUAL EEC IDlJIBER COUNTRIES 

Pollution indices and corresponding pollution 
control expenditures as foreseen by EEC mem-
ber countries for the OECD enquiry 

E.E.C. country Production (OECD data) 1970 1975 1980 
Category (or u.s.A.) 

Pollut. Costs Pollut. Costs Pollut. 
Index ~/ton Index ~/ton Index 

Bleached Kraft France 134 0.3 44 4.3 29 
Belgium 19 7·5 18 10.2 18 

Raw Kraft France 64 0.2 33 0.23 21 
Belgium 12 - 12 - 12 
U.S.A. (EPA) 

~ulphite France 485p~ 1.5 359~1~ 13.4 140(1) 
Italy 642 1 - 620 1 - -
Germany 256(1) - 195(1) - 110(1) 

Semi-chemical France 320( 3) 1.8 302( 3) 11.3 125(3) 
Italy 224(3) - 206(3) 25 -
Netherlands 58(3) 3.6 50(3) 3.6 40(3) 
u.s.A.(EPA) 
NSSC - Na 
U.S.A.(EPA) 
NSSC - HN3 

Mechanical France 58 0.3 44 4.3 29 
(Including news- Italy 47 0 40 2.0 -
print) Germany 5 0.5 5 0.6 5 

Netherlands 51 0 8 5.7 8 

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 

Costs 
~/ton 

5.2 -
0.7 
-

21.6 
--
16.7 
-

3.6 

5.2 
-
1.4 
5·7 

Target 
EPA (U.S.A.) norms 

Pollu-. Cost ran- BPCTCA ( 1971) 
tion ge reqd. 
In- to achie- Pollut. Envis. 
dex ve PI(fron index Cost 

' table -/ton 
8.2) 

28 3-6.5 - -
12.5 4.6-7.6 

14 7.6 

102.12) 9-23 

21(4) 8-14.5 

30 13.7 

30 4.3 

15 (6.0 

- 37J. -
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IBATEA ( 1983) 

Pollut. Env-
index is. 

cost 

- -

7 n.c 

12 18.4 

12 9.0 
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9.1. The pulp industr,y has tho potenti~ to be a highly polluting industri~l sector. 

Pulp mill effluent c~ contain approci~ble qu~titiPB of suspended solids, c~ 

severely deplete the o:x;ygcn content of the receiving watercourse, c:m ccmta.in 

toxic snbst~ces, and can discolour nnd c:ruse fonming in the receiving 

wat·ercourse. rlt10ther or not this potential to pollute is realized however will 

depend on : 

- tho type of pulp producing process employed ; 

- the volume and type of effluent discharged ; 

, -: the tnvironment::U chara.cteristics of the medium receiving the discharge 

- the extent to which Member states have legislated against the discharge of wast( 

9.28 In terms o~ BOD
5 

nnd suspended solids the worst pollution problc~s are likely 

to nrh;e in the sul:;:>hite pulping process : for· ci sulphite mill wi·:,h st:md:n·d 

1970 technology (not taking into account the effects of external control meMures: 

the effluent c~ have a pollution load of.450 ke/ton BOD
5 

and 60 kg/ton sus­

~panded sqlidsH.; Such a pollution load can be seen to be substanti<ll when 

compared_ with the kraft process of pulp~g, in which recovery of liquor takes 

plooo*X • In the la1b:.r case the pollution l<?ad~ c.:m be as low o.s 40 kg/ton 

, BOD
5 

and 10 kg/ton suspended solidse 

9.3. To date France is the only member country to ho.ve drllWtl up legislation spe­

cific .to pulp mill effluent • 13e'!gium has drilwn up environmental quality stan-
. ' 1 ;. . 

dards specifico.lly applicable to a number of industrial sectors including the 

paper nnd pulp sector. Some other countri€s use "guidelines" uhich are part 

of the general environmental legislo.tion. 

; '• 

w If the cooking liquor is reO'overed, the :BODS and suspended. solids o.ro 

reduced td 250 lee/ton and 50 kg/ton respectively - recovery ho.wever is not 
. . 
possible if the trnd.i tional: calcium ba.se or on anmroniwn base are. used. 

~ The recovery of cooki.ng liquor is much more common in the kraft prooess 

thiuf in 'the sulphite prooes's.. .. ···· 
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9•4• There are numerous technold!gi.es avnilable for reducing the pollution load of 

pulp mill effluent • These technologies oen take the .form of internal me.:~.Suros 

(i.e. measures which reduce the cause of pollution at their origin by modi- · . . . 
tying the manufacturing prooess) or external measures (i.e. treatment of effluent . . 
discharged during and. after the mm'lufacture of the ;:>ulp). It must be emphasized 

however that theintrod.uotion of auoh technologies will require the industry 

to inour extra ooste, and that in some· mills such costa could be cause for 

significant concern. 

9.5. While~ for reasons outl~ed.in soction 8.1, it hos not been possible to draw firm 

oonolusions from the cost. data available; the following· should be highliehtod & 

"!" the unit costs of achieving a particular effluent stnndard are likely to 

vary from one country to another. This oan be seen from table 8.2 where for 
. . ~· 

sulphite mills the costs of achieving a PI of 102.5 are estimated from $ 9 
per ton to ¢ 23• 

- the unit oosts of co~trol are likely to differ substantially depending on 

the size of operating unit. In the case of· B(lmi-chemio~ 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. ttpe of cooking 

base used.~taproiided by membe~ countries, not disaggrega.ted by mill size, 

indicate costs of up to ¢ 25 per ton for PI indices which are well above 21• 

.. tho more modern plants are likely to· fa.oe much lower unit costs ·of pollu­

tion control than the older plants. This is one of the ret~.sons for the 

sulphate pulp mills generally facing lower unit costs than the sulphite 

mills ' the former process being more recent;· .. 

• the percentage increase in costs, relative to the price of pulp, likely to 

arise out of controlling pulp mill effluent to the standards proposed in 

Table 9.1 ovuld be quite low relative to the increases in the coste of other 

factors of production which have taken place in recent years. In the case 

of pleache4 kraft pulp, for ex.am;>fe','" the" inoreaa·e in ·costs""could "'b(3''less . . . 
than 5 %,. and i~ the case of the s~lphi te and semi-chemic~ categories the 

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

a base level of no controls. 

FUrthermore, it seens likely that the percent ace of costs ·accounted 
<I ' ' • 

for by the pollution abatement measures necessar,y to achieve · ap~ropriate 

discharge norms in Table 9.1 would presently be lower than· estimated above, 

beco.use the price ot. pulp has risen Ter,y much more rapidly since 1970 than 

that of the required pollution control equipment. 
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9.6. This then is the Mitu~ticn which the Commission has had to consider in 

prepnrin~ its proposals. The approach followed is essentially a straight­

forward one. It covers : 

- Uniform cmis3ion standards 

-Flexibility cf ·a~plication 

-Possibility of financial aids at national level 

- Possibility of exceptions 

- New technology 

9•7• Uniform emissicn standards 

The Commi~i£n ;proposes the ad.o;t?tion on a Community basis of -2!!!~~ 

sta~do~~.f£! thu pulp industEZ, as being the most appropriate and practicable 

first step towards reuucin~ pollution from this sector. Tbse standards n~e 

set out in the table below. They are dif~ercntiated accordine to the type of 

process (as noted above in paro..2 the pollut'ion problems vary according to 

the process). They arc differ8lltiatai also to som.e extent according to the type 

of treatment used. For example the proposed.norms for trre discharge of suspended 

sclids v~r,y according to whether or not aerated lagoons are available for the 

•reduction of oxidizabl~ matter. 

In generlll., these norms can be considered as mi.Jir\Iimm, and it can be 

seen from Figs. 5.l.A to 5.1.E that ~hey are in most cases less severe than 

those prnpored or in usc in some major competitor non-member countries. 

" 

·' 
A B ( l) B (l) .. 

. 
TYPE OF PROCESS ss 

kg/ton 
BOD ss 

kg/ton kg/ton 

KR.'.Fr 
, 

rWt~ 2,5 5 ~ • 10 
' . 

bleached 10 9 20 

with elimination or reutilization 
of waste liquors 12,5 45 50 

SULPHITE 
' without elimination or rcutiliza-

tion of waste liquors 15 80 85 

ar- :;:>roduction capacity) 150 tons/day 5 8 5 

~~ 

C HEl'H C: .u. -. 
proJ.uction capacity (150 tons/d~ l3 I 60 

TffiCH,uJTf;.i.L 5 5 

1) to be used if reducti0n of oxidizable content is achieved by aerated lagoon 

60 

5 
""" 

t 
' . 

J 
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Th~ Commission believes that the adoption of such norms over a 

period of time by Mamber states would help to ensure a considerable initial 

reduction of the polluti0n resulting from the pulp industry, while still 

permitting them the necessary latitude to take into account both loc~l en­

viror.~."lental and economic considerations (see para.g. 8,9, 10, and 11 below). 

9.8. Flexibility of applic~tion 

As noted above in pa.rag. 1, tho actual pollution cuusod by a par­

ticular factory will vary according to, amongst o$her things, the volume o~ 

effluent ~,d the environmental chara.ctertstios of.the receiving medium. It 

was also noted :that the unit costs of achieving a_·particulo.r offluent standard 

are likely to vary from one country to another, and al~o accordine to the 

size of the operating unit. 

The Commissi6r. il.U'efore believes that Member states should enjoy o. 

wide measure O'f.' flexibility in applying the uniform emission standards set 

out in Table 9.1.. Specifically, provided :that in the case of already existing 

plants the a~iesion standards arc achieved by tho end of a ten year period, 

Member states should be free to work out a progromrne of pollution reduction, 

case by case, which .take~ into account all the necessary factor~,. both econo­

mic and environm~tal. Besides having the possibility of varying the timing of 

the pollutiol! 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 ,1;he case of new "plants t aS well. as new ca.paoi ty which is added 
' l 

to already e~isting pl~ts. the limit within which the (!Ilission standards of 
• ,. ' ... J • 

Table 9.1. should· be respe~ted would be twelve months at the 

.15:t"lst af.ter ~he date t:!le plant has come into q>eration. . ... 
. . . .. 

. ' ' ...... 

• w •• 

It i,s recognized that t~~ applica.t.ion of the proposed discharge norins 

mey in· some· instances create undesirable economic pro'bl€InS and ·m~ therefore 

necessitate some special aids. The Comm~ssion.ie-prepartng a..oommunication to 

MEillber· states· 6ri'"th1s. matt~~-
' .. 

.... , 
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The Commission recognizes thot, even thouch there is every possibi­

lity for th~ suggested emission st~dards to be applied !l~~~~ so as to 

take into account different environmental ~d economic situations, these 

standards m~ still not provide sufficient flexibility where certain dischurcos 

tc tidal waters arc concerned. Factors which may influence the pollutant 

effect of a pa~icular discharge inolude tho state of the tide ; the direction 

of local currents ; the point of discharge ; in the case uf estu~ries, the 

geographical shC~.pe of the estuary ; and the quantum of organic matter discho.rged. 

In the lit;ht of this the Commission recognizes that there might be 

a ccse for differentiating between the conditions imposed on discharges to tidal 

wc.terf! and thos·J imposed on inlnnd rivers and streanso However, there mey 

cert~inly be cases where the imposition of the norms of Table 9.1. on plants 

discharging into tidal waters io entirely justified. Moreover, therewill be 

casE.s where the discharge to tidal waters (because of amenity considerations, 

for exanple) mQY be subject to operational cunditions which in effect render the 

norma even more severe. ~~t in other cases these norms, or the parameters in 

which they arc eX)ressed, mey not necessarily be relevant. The Commission be­

lieves that exceptions could be permitted in the oo.se of those discharges to 

tidc.l w:.~.tcrs where it can be demonstrated that, under th~£!.~-:1 C<?E.Si!i~,'?!. 

dischc.r~, no appreciable degradation results in tho quality of the receiving 

lo;atE.re The evru.uation of what constitutes an "appreciable degro.do.tion" would 

of course need to be undertaken in the light of ;;my environmental quality 

objectives (immission standards) which m~ exist for the w~ter in question a~d 

::::.s Q. fu."'l~ti·:m of the use tc l<rhich the wc.ter is put. 

9.11. New technologz 

The Comnission is presently considering whether the need exists 

for action nt the Community lev~l on research and development in the field 

of pollution con~rol technology specifically applicable to· the pulp industry. 

It will send o. speci.'ll paper on this :;>roblem within a. very short time. 



TABLE 5, 1.. 

SIDDU.RY OF ~ MEMBER STAn3' ENVIRONMENTAL LEniSLA.TION APPLICABLE TO EFFLUENT DISCHARGE FROM THE 
PULP INDUSTRY 

A 1 

1 G!:.u:~TY 
I -
I 

! 
! 
' 

l!'l!ni ~;;ion !I -.. •.• ,: .• ; '··-I.e;:).:-' .:~:~.~oJ:l:,: ·~C!l ~: ... ""~.~_ ,;ui~:c~_ill~.;::; - ... _v .t ~-
l-----..----+---..----:-~----~-----,r------------1 • • • L • ··:J ·•:.·;. -~ .. or 

o]d 

miul 

l..:.Lflttont 
_;·uide li no: 

No 

Ho 

,~ffl UC'tlt 
;uiclcJ Lu: : t..:.ml.:.ru;; ::: t anrl.<>.rd. 

Yes 
Uo Ycu 

Yes No Yes 

~·"·-----------4--------~ 

No Yes 

Y~s Uo lTo 

rrlte Royal 23/1/74, etc 1 
Controls effluent discharge into 

~ 
vJ 

1 publio se~ers 
BUPfaoe waters 

3j_~§,_ducts 

Fixed for all industry. 
May be extended to individual industria 
sectors. 

- ' .. I 
. 

-------------------~ I TT~:·or; l:·eco~.·.!a::--t I 
trcct:-te:1!. Jt::-c~: .... c::..: .... , 

- By the act of !6th Dece:nber 1~"Gh 
polluter~ pay n chtll'Fe for oollution 
di~churhcd nnd receive heln for 

· !1nn:ac1nr: ont1nollut1o:-~ i!l'l'!stnents. 

- i !.1 t:~urJ di:;chnrrc ::tonclnrd:J ore 
!'i;;L·d in w11!on1 l:l:!n:J<;r, Cnn be 
locally ::trict~r. 

-An orreer.~ent ,o;lr:ned ~:1th the 1"1n1$tcr 
of the Fnv1ror.nnnt covcr:l a nror:rr.Mr.le 
o! voJlut!on reductio~ for chcoicol 
and ::c-::t1-chec1cal oulp :::111::. 
Deadline in 1<J7G ·.rith nll r.aUl:; 
provided \lith lliolo.c:1cal treatoent. 

i Draft Ugislation on effluent 
I disoharge 29/3/74 1 

Imposes taxes as a function of 
~he noxiousness of the effluent. 

Many aspects of water pollution 
are covered by regional (LXnder) 
legislation. 

::2:<!~t:~ d!!:c~~r-e 
O~.!.o\:f.:n ( kr.; ~o::~e) 

krn~t ur.~l~nched 
blenched 

::ulphi~c : 
111 ~!1 liquor recoverv 
~:1 ~!lout " " 

~c:.!-chcr::ical : 
r.:oro tt.nn 150 tcns/dn}' 
less " •• " " 

SS I C',(')]~ 1 ~5 I 

~.5 5 ~(' 

10 9 ::'0 . 
1"" r. 1~6 o;o 
-·~ 

15 {j'i 

'j 1 8 'i 
13 '60 60 

* biolor.ical treatcent by eerated ln~oo~ 

Ye:3 

- ----··------------------------ --------
Units of noxiousness determined by 
taking into account suspended solids 
content, chemical oxygen demand and 
toxicity of the effluent. 

---------~---------~ ---------~----------J 
I 
I !I aut!-.or 4 zrt!or. o! dJ.~Ch£'.:":=-c 1:1 o!" .,,~ste \.'a-:~r. • .... ._ 

I rccu!rea. 
. --- - ·---· ·---- ---

Yep No ~To 

--l---

!r~ci:.:•.to ~h-;He:·;.~!;·:::c·;-;·[~9-;4'-- 1~ ::;-;;;:-~-in-~~s--;;~~-;;tJv-;~~]i-~~- .:o c\• ::c:-.-1::-~e .J ~:--~ 
------·: ~- Le~~slat~o~ !; b~cd ~::a!nte:-;~;-c-~-­

i o! ':ater qunli tv a~ required bv 
Sta:-.dards relat£'d to :;c; - ,:oo- toY1city -
colour- - f\;~ - a~.t:onia. etc. 

. I 
II 

,' . ·: ..::l 
. ------

1 
I 

I 
I 

· each u::e. 
~ 1 :1 ~::u~d~e~ts to existic~ le~1slat1on 

• ere u.-.C:er co:,s1derat!on. 

1:o national :;tn:-~da::-ds. Values rel'.erally usl.'d 
ere : 

BOD • ~0 m~/1 oax. 
5.5 • ~0 " " 

! I 
!I 
W---·--· 
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Emission Iwmission 
Country -

Effluent :l!:fflu\::n~ 

guiddL'1es stand:lrd 
guid21in~s standards 

- -

NETHETI- Yes No Yes No 
L.P.NDS 

. 

IRELAND Yes No Yes No ----

DENNJ\RK Yes No Yes No 

. 

------· -----
L .gislation : GE·n\Jral guidelitLS 

- --t--·- --· 

1\-~ain asp~cts P1 'P:JS~d stcnrlar dJ 

---- f-- - -- ·---
P·:)lluters pay a No prE:>cise standa1 ds, 

ut tax b~s·~d on c~n but averag~ is nb.' 
and nHr0gen 30 ppm Jf susp~::nd e l 
c )lll"'nt solids 

20 pprr ..Jf BOD
5 

Me1·cury p·.-ohibite d 

Effluents are divided intJ f .Ul' chsses 
accordmg to their toxicity, and p·~r-
rriEsible conditions are differenthted 
according to the chss D effluent 

-. 

Act n° 372 of June 13, 1973. 
Perwission t·.J discha£ ge vraste waters 
int:) w:1ter coursesf lakes <1r the sea 
is req'-li red . 

.... 

thor±sntion 
cr p~rmissi.J 

Y~s 

I 
'ics J 

____,____ 
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TABT.E 5. 2. 

Summary of OECD Member countries legislation relevant to pollution by 
the pulp anrl paper industry , uo to 1972 

• 

(taken from the OECD r"'P~""~"rt nn "Polllltion by the Paper and Pulp In.dustry - Paris 
197 3) 

-C-Ot.n-.-, !'F.:-.-.Y---· ~--. 'A_I_ll_fi_S_P--_,C_T_S_O_F_L-EG-IS_LA __ T_I_O-li----.,--------PR-0-PO-:;-CD--ST~'-.i-:0-'.-R-D_:::_•---~ -- - 'i 

.. --- -----------------+-· --------------------
fiUSTltiil l.ost effective I;Jethods available 

relative to cost 

3 r1ver cate~ories 

·oter treatment coopanies to 
be created. 
Receiving water body quality is 
criterion. 

Specific to each oill site : 

t z: 2~uc 

t = .'0-25°C 
t = ::-;ooc 

o2 content 70 7• oi soturotion(m11'1 
II <'Q-70 It 

It > 3 I;Jf;/1 
Settling Matters after .:r (all cate~ories) : 

i ,5 ml/1 
Load discharres based on DOD, ""• voluue 
(spec1fic to eoch rn1ll site). 

~------+-----------------------------+------------------------------------· Dest practicable technolo~ to be 
applied to each plant. 

•lOt) standards (untreated 
effluent) : 

:-:ulphi te 5'> or less y! eld 
55-G5 " 
I;JOre than o') 

~ulphite bleach1nr, 
Krai't puln1n~ 
Kraft bleachi:1~ 
NSSC 

Sc, stnndarcs based on each 
Process cormonents 

r-·------~r---------------------------------~r---------------~-------------------------FI!iL:.:.u 

FMI!Cr: 

iJi:;clu:r[,e of waste sub.:;! tted to 
peruit only, up-to-now. 
Guidelines exist. 

- By the act of '6th Deceober : 0 ~1· 
polluters pay a char~e for oollutio~ 
discharged and receive heln for 
finonc inr:: anti nollution i '1'Test':ler.ts. 

- i ini= discharre standards are 
fixed in uniforn canner, Can be 
locally stricter. 

- An a.c:rreeMent sirned with the ;·inister 
of the Pnviror~ent covers a Pro~ra~e 
of pollution r~duction for checical 
and serni-cheoical pulp mills. 
Deadline in 1076 >:i th all rn:lls 
provided 111 th biolo>!ical treat::1ent. 

Based on vater qunlitv, health, etc, 
Guidelines for S" and :lOD (in Jcr /tonne\ : 

~e~i-chemical pulp 
Sulphite nulu 
Sulphate pulo 
r:eusnri:-.t 
Paner ar.d ~card 
Fiber uoerd 

7 -12 
~5-?'i 
10-lfl 
'>-10 
~-12 
Q-10 

Eutrouhiret:on taken in+o considerecion. 

oo-no 
?lj_-:. ..... , 

0-~0 
1,-1( 

ax:~t.::-: c:.:c::arce 
~a-:.lc\.en ~r:~ -..or,ne) 

~irarJ l:·econcar: 
treatnent!treg~~en~* 

krn•t unbleacnPc 
bleached 

.Sulphite : 
l·:i th 1 iquor recoverv 
,.:1 "thout '' " 

Ser.i-cher.;ical : 
~:'ore than !50 tons/dey 
less '' '' '' '' 

. 

I 

I 

ss tSODc: 

2.5 I ~ 10 
' 

. .., " 
1~6 I._ • J 

~<; 

5 
I 

8 ' •-; '60 

* biolo>.ical treatnent bv ~erated lo~oon 

! ss 

~c 
;'0 

'iO 
0'> 

t· 'i 
60 

--------~---------------------------------+---------------------------------------GERllANY 

·----:T:.:: 

- Current re~lation is based upon 
a 1957 Federal act. A uroPosal to 
introduce a ta:: on d:schar~~:es of 
pollution is e~~ined. 

- ~ list of standards related to 
~~ate water treotcents has been 
Pr~par~d, hnscd on : 

A • Cellulose 
B • Cellulose and PUlP 
C D r F • Cellulose with wbod 

PUlP, dyes, Hante 
'Oat~er or rnr:s, 
s't.ra1·:. 

.cco;'d_,:·- to tne Health Act of 
author<.zrt!on of discharc-c> is 
rcou:!.rec. 

~ r.., ' 
' .. 

* SS Suspended solids. 
BOD • Biological oxygen demand. 

: ~cha~ic~~ tre~t~ent 
Setthn~ r.atters : no1: nracticallv meal'lurahle 
Insolui1le oa tters : ·.c-1 00 r:• /1 -
p!i : ~-~-~ 

CtP~ic&l trcatnent 
.3ettJ.ll.~ r;-.at-cer::; : G. ·-C., :nrll 
Jnsol•1ble : 1atters : 20-1 ({J n;- /1 
pP : 5.?-0 

j:HnO/~ : , c;C.-IlOO r.1r.;/l 
r,o, '5 : '>0- oo nr I:!_ 

?iolo~ic~l treat~e~t 
~·et:.l:!.r. .... n~t~.:ers -:--o·. -, T"t'!/1. 
Insoluble uatters : 20-_ 0 t:~/1 
K: nOt, : 'OC·-- (X' r::;- /'.. 
BODe; : ?: -40 Cl:· '1 

:;o o;tondarcs orese:1tl v appli co to d• scl1arre 
of waste 1:ater. 

t 
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TABLE 5. 2. Cont'd 

COUf!'i'HY 

JAPAN 

M,\I:I ASPEC'fS OF LLGI!.JLATIOtl 

Under the 1071 oct all mills will have 
to observe minimum standards all around 
the country (to be applied in 
success! ve steps bet1·1een I q72 and 
1n76). Can be locally stricter. 

NETHERLANDS Polluters pay a tax based on COD 
and nitroRen content. 

Standards for 1076 deadline 
(exoressed in ppm) 

Semi-chemical 
Sulphite (paper grades) 
SulPhite ~dissolving grades) 
Sulphate dissolving grades) 
Sulphate paper grades) 
Paper and boara 

DOD C:nD SC: 
brn:l "600 1~ 
'>00 000 l'iO 
600 800 150 
~ 20 ··00 I 50 
120 ?00 1'i0 
1:>0 t?O 1'i0 

llo precise standards, but. nverau~ 1s about 
30 pPm of suspended solids 
20 ppm of BODs 

I ;ercury prohibited. 

--------~--------------------------~-----------------------------------llOR\!I•Y • , ir.istrv of !:.nvironment has b!'en 
created in 1"72. Accordin~ to new 
ler,islation ( t 0 71) all mills must 
apply ior neroission for ~15char~e. 

110 sPecific standards. 

~----~-----~---------------------------------+----------------------------------------~ SPAIN ater courses divided into 4 cate­
,:rories, and waste 1·11ter dischar~~;es 
classified accord!nr. to their 
harofulness. 

Protection of the environment by 
usinp: the best practicable ceans. 
The re~lations are based on the 
Environment Protection :,ct - 1Q6q -
and a number of orders concerning 
subsidies :or antipollution 
investments. 
Standard performances for dischAr~~:e 
ore not dischar~e standards as they 
can be lowered uhen necessary. 

;:;· .. rTZEHLAi'D ?r!nciple is 'tv keep the receiving 

KiiiGDO.: 

tniiTED 
STATr:::; 

I 
I 

water at least in the "Mesosaprobic 
betc." quAlity. 
Federal ,\ct - July 1 '172 - stipulates 
physical, che~ical, biolo~tical 
characteristics of effluent. 
Certain standards apolv specifically 
to pulp and paper industry. 

Le~tslation is based on caintenance 
of 11ater quality a; required bv 
each use. 

... ' 
~endments to existin~~; le~islation 
are under consideration. 

The "Federal \'later Pollution Control 
Act Amendments of 1972" declares that 
it is the national goal that the dis-
charge·or pollutants into the receiv-
ing water bodies be eliminated by 
198S. 
In addition to this goal, specific 
interic requirements are stipulated. 
They relate to the application of the 
"best practicable control technology 
currently available", the "best 
available techr.ology e:onomically 
achievable", or the "best available 
demonstrated contr~l technology". 
Interim guidelines have been issued 
by the Environmental ~otection 
t.gency. 

Main standards for nulp and oRryer industry 
to be apolied with suffic~ent delav. 

:::tandard 

BOD<; from : 
- Barking 
- '.isshing 

performance:; (k;/tonne) 
A B c D --- ·- --

o-6 0-IS 0-6 0-fi 
1-i8 1-·o :-7 s-·,o 

E 

O-o 
-

- Grindi:1f' - - - - 'C\-'iO 
- Condensate - '-12 ·5-20 ·0-50 -
- Bleaching 2-5 'i0-.!0 0-:' 2-5 -

2-S ~-5 2-S .., c 2-S ,-.: §.2 
A • rechan!cal 
C • SulPhite 
E • Fibre board 

oulp D 
D 

~ ::;ulphate . :::e::Ji-chem!cal 

Standards for pulo ~nd paper industry 
BOD5 • 25 mg/1 in 24 h (CC ::Jt;/1 neaks 

permitted) 
Klln04 • 80 " " (1'i0 ml'/1 Pf'aks 

s-2 
oermitted) 

Sulphides .. i mg/1 in 
Sulphites .. 10 mg/1 in so3z 

Standards related to ::;~ - COD- toxicity -
colour - nH - amconia, etc. 
No national standards. Values renerally used 
are : 

BOD • 20 m~/1 cax. 
ss • ~0 " " 

C:an be morP. stringent. 

Interim e.!:!idelinea ' ss :SODS 

Kraft 
lb/ton lb/ton 

---roarse oaoer, 
liner-board s 6 

l·le\/sorint 6 8 
Bleached and 

unbleachf'd 10 10 
Bleached 10 12 

Sulnhite 
Faner 20 40 
Dissolvin« 20 80 

il ss c 1S 2S 
f:rouna-i:ood 

UnhleachP.d 9 s 
BleachP.d 10 6 

Df'-inki.!!£i - 2S 
Paperboard s s 
P8eer 

rse s ' s 
Fine ~ <3~~ fille~ e 6 
Book ')8% fille 1S 6 
Tissue 6 8 

-

-

t 



NGTES CONCE.R~lNG FIG. 5. 1. A. to 5. 1. F.. 

1) Unlf.)SS otherwise statsd belo·.v (S~ction II), all the do.ta shown are 

taken from the OECD study on poll,.ttion by the P~per and Pulp 

Indu3try, NR /ENV /7 3. 13. Since this report was compiled in J 970, 

sorne of the data are no"· out of dnte. In particular, SwP.0i::.h anrl 

U.S. norms have b2come very much more stringent. 

2) Dotted lines represent ranges of perrnisc;ible di.scharge levels. 

3) In sorne cases, daturr for a particular Member state is bracketed 

eg. (B). In this case 8 discharge level estimate (OECD) rather thnn 

an actual norm is shown. 

Fig. A 

Fig. B :USA (1) refers to the recent EPA BPCTCA lev.;l (Best prac­

tic8blc control technology currently avaHA.ble) to he echieved 

by 1978. USJ' (2) refers to BATEA (Best available t<:?clmol0gy 

econvn,ic1.1ly achievable) level to be attain~d by 1933, 

Fig. C : F (lj a"1plics to inst'Olllatio;:Js with a daily production lees thtm 

150 tC':1, F (2) to those producing more than 150 ~:ons pt:r day. 

Fig. D : F (1) applies to rrills which do not reco·;er cooking liquors. 

F (2 I :1pplies to those which do practi·se r12t:"overy. 

Fig, E : Data generally applies to integrated newsprint fa!!tories. 
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FIG. 5. 1. A BLEACHED ICRAFl' PULP: DISCHARGE NORMS 
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FIG. 5.1. B. RAW KRAFT PULP: DISCHARGE NORMS 
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FIG. 5. 1. C. SDII-CH:I!laCAL PULP: DISCHARGE NORMS 

k~\t BOD
5 '-<.~ lt SUSPEm>ED SOLIDS 

loo loo 

~ <tO 

t-o t!o 

~ 
~w ,. 
T 

'-o r:-(i) I '0 I 
S"o I Sb 

I 
~ I Lto 

I 
~c I ~ 

I FIN 
T I 'LQ I 2o 

I ·:1 
F(!) I v~A 

vs~ .. 
I .., l) I I ·rl Sw 

I T 

t 
0 i 



K-t: -

<;,.: -. 

k-

(:c: --

h.' 

.. 
I 

FIG. 5. 1. ~. 

(." --------- -~----~------------ ------- -

SULPHITE PULP: DISCHARGE NORMS 

SUSPENDED SOLIDS 

1.: -

L.:. 
( lt-..l -I 

L-_ 7 F_!~ 

.... - ~z) (~) 
! 

l - - ._____.__---"----~ ..... - _ __l_ -- -



.oo i 

7o 

S'O 

2o 

FIG. 5. 1. E. 

~ 
T 
I 
I 

5 I ~uJ 

MECHANICAL PULP (NEWSPRI~ DISCHARGE NORMS 

SUSPENDED SOLIDS 

"'. 

'3o 

F F•~ 
to F i I T 

o r-I _ _:.____(i) __ l~\.) . ---L~---1.-t _1-L-~-~-
'• T \J'!.A 

0 4--1----~------l___.___· _...J...__I --



A 11 

Examination ;md co!Dparison of fina_0cial_~l'd c-,ther f~rms .2f...~:i d g::~+_.:!j._tS'. 

!he _m.1lp and paper ind1lstrj;es by_ the l~e!llber States with a view to pcll.uti_o!l 

!_~ent 

A detailed examination of the financial aid which the i::>t:1tes, the reGional 

and local authorities or agencies OJ.' various public insti"tutions have granted 

to the pulp and p~per industries a~pears in t~e attached tables. 

These measures have been divided into the followin{! three categorie!!_: 

subsidies 

ta.x relief 

loans. 

Only the following three ~ of aid are considered: 

1. General aid granted for pollution abatement 

2. Aid granted to the pulp and paper in&~str,y 

3. Aid granted to the pulp and paper industr,y for the specific purpose of 

pollution abatement. . . 

The table below summari!-es their application 'in th~ l-Iember States: 

./. 
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I I 
' 

Subsidies Relief Loans 

I 
I 

Type Type_j_v ! Type I 
I 

D 0 yes 1 yes 1 

:3 I yes 0 0 

F yes 31 yes 1 0 I 
I I 

I 0 0 ? 

NL ? ? ? 

GB yes 1 yes 1 yes 12 

IRL 0 - 0 0 

I DK I 0 0 I 0 I ' 

This aid is i"ltended apecilica.lJ,y for pollution t"batement purposes, but the 

pulp and pa~er inaustr,y can benefit from other measures, either under 

general industrial policy (e.g. reduction of unemployment and r_egional 

development) or under specific sectoral policies (e.g. rationalization of 

production capacity). 

This examination shows that: 

- two countries grant no aid: 

Denmark 

Ireland ----
- the same may also be true of ~z (official documents not received) 

- the Nether-lands has not supplied the infonnation requested' 

- four countries grant aid t 

.;. 

1c!1emical and semi-chemical pulp only. 
2Restricted to plants jointly owned by industr,y and local authorities. 



the Federal R~blic of Germagy, through: 

tax relief, 

A 13 

lOll-interest loans (on investm~nts of DM 132 million in 1972) 

E!!_t~, throu,<sh: 

anti-pollution subsidies (rea.ximurn 10%) to the chemical and semi-chemical 

pulp industries, 

tax relief 

the Yll.Lt~i._t:lg_dom, through: 

subsidies (20-22% of the capital cost) in development areas, 

true relief, 

low-interest loans for purification plan-l;;s joint~.y owned b:,.· industry and 

local authorities. 
Belgium. through : 
anti-pollution investment aids 

Elccept for the French subsidies, these are general aids for pollution. 

abatement. 

In the absence of ad~quate information it has not been possible to _asses~ 

the relative importance of the aid granted. 

The aid granted by the United Kingdom is also intended for new plants. 
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TABLES 6. 1. B 

FINANC~rAL AID to the rotP an!\ PAPER Ul!>US,1F~ 

Swnrna.ry of aid provided fort 

Date and references 

Scope: 

Term: 

Amount r 

Financing: 

operating costs 
capital cost 

int~rnr.1. rreasures 
exteraal reeasuf'e& 

Existing plants: 

New plants r 

Rernarl~s t 

T.iX. TIELIEF: 

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

{a) para. 79 Einkommensteuer - Durch­
:f'11h:rungs Verordnung 

(b) para. 82 " 
(c) para. 82 E " 

a/ Water 
· b/ Air 
c/ Noise and vibrations 

a/-c/ are envi ronmenta.l· policy measures, 
not restrict~ to the pu~p and paper 
industries 

a/ 1 January 1955 to 31 December 1974 
b/ 1 January 1957 to 31 Dec~rnber 1974 
c/ 1 January 1965 to 31 December 1974 

" - " 

No 
Yes 

Yes 
Yes 

Yes 

No 

Closing date: 31 December 1974 

Probable developments~ In the rapporteurs' draft on the income 
tax reform, it is stated that the 

Federal Government is of the opinion th~t accelerated amortizations are the 
obvious method of granting financial aid for environmental protection, since 
they have mad~ an effective contribution to investment growth. In order 
to develop investments furtmr,the current amortization facilities are 
therefore underBOing greater coordination and are being appreciably extended 
and str.Gngthe~ed. Relevant details are to be found in Sections 168 and 196 
of the refonn draft • . 



. Fe(leral .\uthoritien 

Sur•uM.I7r of mersures: 

Date and reference: 

Scope: 

Tcnn: 

f.mount: 

Financine: 

operatint:; costs 
capital cost 

ir !c:>rnnl measures 
( .,,;rwnn.l measures· .. 

Existing plantar 

New pl<mts: 

Remarks: 
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LOlJJS 

ERP loans bearine interest at 25% 1ess 
than +he normal rote (currently 5%) 

'.rhe following ERP laws respecti vd~r -

1,912: Bundesgesetzblatt, Teil I, Uo 37 
v.28.4.1972-Kap.1 - Tit.862 09 

Kap.?- Tit.862 01 

l~~ (draft) Kap.1 - Tit.862 10 
ThtndeEdrucksache 7/479 
v.1?.4.1)7J same title 

a/ Hater 
b/ Air 

Environmental measures cover:i.n,c; all 
enterprises and all municipali tic~ (not 
restr;i_cted to the pulp and pap8r 
induutrics) 

One year 

m~ 63 million granted l::.eh.reen 1960 and 
1971 (53 loans for 32 installations 
~nth a total value·of ~1 178 million) 

No 
Yes 

Yes 
Yes 

Yes 

No 

Gene~.l proVJ.Slons relating to anti­
pollution measures, for enterprises and 
municipalities 



• 
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Gerrrany : Loans (cont'd) 

Purification ofz 

Water Air 

DM million DM million 

1968 13.5 5 
1969 13.5 5 
1970 20 10 

1911 147 12 

1972 162 20 

1973 200 30 

(drnft) 

Probable developments: ·In vie'\'lr of the importR.nce of 

environmental protection, it is likely 

that in the next few years, funds for financing the abatement of lvt:ter and 

air pollution and pollution by wn.stes will again be me.do available under 

the ERP annual plans. It is not yet possible to foresee the total amount 

of financial aid fo'!' individual schetl)es, since the ERP l'l.ws are laid down 

for one year only. 
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FIKlliCT AL AID to the FULP and PAPF.R IliDTJSTRIEs* __________ ,__ ------
lHITTED KINGDOM 

SumTTiary of mensu:rm provided for: 

Date and references 

Scope: 

Tennt 

Financing: 

opcr;-d:ing C'J3ts 
capital cost 

internal mensures 
external measures 

Ex:isting p1.ants: 

New plants: 

Remarl~s: 

* 

SUBSIDIES 

Betvreen 20 and_ 22% of capital costs, 
in development areas 

Industry Act passed by Parliament in 
1972 

All anti-pollution measures 

Indefinite 

Ho 
Yes 

Yes 
Yes 

Yes 

Yes 

Facilities granted for all investments 
and all industries 

United Kingdom reply to Annex 2 of the OECD questionnaire sent out under 
cover of letter NR/PL/72.206 of 25 October 1972. 

• 
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,.A!9JAL All! $Or ,.be f.Ul,P and P~ IliDU!l~piS 
.. ' .. • I I ' ,' ~ 't• • ' ~ ' 

!l.NIJ.D SJl!!t ; ·!' . I' !AX RE.LW-

•t', 

Soopet . ' .. 
Termt ··. 

Amount. •' 

. ' . ' 

All anti-pollu1iioft aeaeurea 
•I' 
' . ' . 
:, I' •' : I~· 
. . . !ndetim te 

" ... ~ 
'~ .. :' , )I!' 

• 'I 

;,• 

·~ •. • •• I • •• una.va.s.l .. 'ble · · .. 
' f, •• t ~' '' ~ :: I ' I. t 'I ' : ' ' ' ' ' 

•,· 

Financing: 

operatin, ooata 
capital oori 

:r~: 

': 
I ' 

·internal. ~•ur• .::: 
external JMaauree . 

' •' ,, 

Remarkat 

•I 

,, 

, I 

''• 

., .. 
·' I' 

.j '' 

.,, 
,,1, 

. . 
.r,;. 

'.f' 

·I 

··. ,, . 

:"\l ' I 

•,I 

'' 
i, :: 

,, 
'·},1' 

.,. ,, 
<',' •, t I 

'I: 
>,I 

•' i' 

·~· ' '. ~ ~ :::. ' 
' ...... ::.• ;t: ,:;· ,' 

I' 
,•' ·•I 

I II' 

·, 1, 

'•!'•, '· ····! . . 
,'•' · .. 

I '•I 
'I 

:t ,• 
'I' 

/'' .. 

L ' ~,.: 

•'\ 

I ~ ,' 

' •.' 

,I' 

, .-. ~ 'r • 

•.. 

•I' 

,,,·,.' 

''' 

.... · 

' ' 

'. 

•''· 
•',' 'I•' !·,>:::I ,I :,· 

' 
·: 

·'! 

'··' 

I\,,,,, 

'.:1'/· 
•.' 
~ ' ; (' 

... 
' 

,, ·,· 

I ':,• 

~·~·· ,, ' ', 

,, .'. 

\•'' 

····r'''t! 
'' : ·'·.· 

, .,, 
~ ,' 1 ' i' . 

,•r·••' ':•1• 

'., 
i,'.'· 

' I:~ ::• \ •;;; I'.,'' I •' ' ' : ' 
;· ~~ , I , I , ., I , ~ ,,. ' , . 
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FnlAEOIAL AID to the PULP a.na. P.A.P.&:R INDUSTRIES 

tmiTED IalliDOM . .. : .. 

Swnmar.v of meaave1 Pfe*~4e4 for a 

Date an4 referenoet 

Soopel 

'l'eml 

Amount 1 

1'1na.noingl 
opero.:tins ooata 
capital coat 

internal mea1urn 
oxte rnal mea1urea 

. '' 
Restriotod to purification opeTationa· 
conducted jointly by local authoritiea . 
and iuduat:ey, Rate of interut 1 ~ ' 
below nomal, on the whole of the 
inveatment 

'Part 9 of the Icoal Government Aot 
paaaed ~ Parliament in 1933 

Water 

Indefinite 

Unav&i lable 

No 
Yea 

Yea 
Yea 

Yea 

" I ,, 

'!,. ~·,, 
\ 

' 

, ~ ! , , : , , ' I , , 

.: 11' ·:·,· ;'' 

.. .~ ·, I ·' • ' I 

EXisting plantat 

New plant11 Yea 
'•', .. ',: •' 

~ 

Remarks 1 Appliea to all in~atriaa. 
, . If the induat:rS.al effluent ia not 

'treated ·by the antrapreneu.r 'but by the local authority tosetller with domaat!o 
aewa,a, the entrepreneur muat bear both the capital coat and the ope:atins 
ooata of aey new pudoe..tion equipment that become• neoaaaar;y. '!be local . 
autho:rS.tiea are,· however, euthorizad to borrow trom the Government at a rata 
of' interest not more than • below the normal rate. 'l'ha entrepreneur thua 
haa a alight indirect aclvantace, when he :re~a hia ah-.:1'1 of the capital 
coat, in mald.n, a proportioD&l oontrl\Ntion to the rep~enta of the looal . 
authorit1'a loan. The treat~cmt plant1 t-'etnain'th«a propettt- of tbe local. · 
authority, · , .. .•. · .. . · . . · ~ . . · 

; 11 " ', \ ' I' • f,'' ' :~ ' '' I ~! I t ' ' ' 

• I ' I' 

•, 

' 
'': ,' I •'t ' 
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FINANCIAL.: AID to ihe· W,P. !:!'1i! ~.ttPER:IN'J)qS'.t'R!l!2~ 

SUBSIDIES 
. ·1 ...... - ~~:~~.~·. :--. : (: .... ·.~·-· 

Maximum of 1o% of investm~~ts' · · · · · Sumraar7 of saeaaurea' proVt4ecl torJ 
.. , ., ... ·r.l, M· ,:;· , ,.,· ;r-:.' , ·,·' . ...,,.~,· • ').·,f•· .• • -~ ... ::: ~,· \.~: ...... 

. ; ' Agreement of 12 July 1972 between the 
Minister for the Environment and 

· COPACEL relating to the financing of a. 
\· programme for the reduction of' pollution 

f'rom the paper pulp industry 
'. I' 

Scopet 

'l'ems 

Amount a 

· · ~ ·· · Prog.rame to be completed by 1977 .. 

, · • .FF 7 million per annum 

P:l.nanoing 1 

operating costa 
oapi tal cost 

· internal mea•urea 
external meaaurf!t• 

Ed.ating plantat 

lfew plantst 

Rema.licst 

-\' I t '••, • 

No 
Yes 

partial 
Yes ~ 

Yes r 

lTo 

, I 

G • 
" 

'1 
, . .. . : . . . .. ~ 

. 
' . . 

'I 

~ restricted to chem;ioal ana semi- ; ,~· 
chemical ~lp 

..... : • 1 .. • .. J • • • .:- aid to be repaid by the firmb tf 'the 

"- -~ ,, ··; (':• ·=:·~::,::·-··:_~ :" '-i-.~:::;~::n':;·~ • ; .. f,'~ •• : .' •. l=!!i!:'~~~~-~~~··;~~.~-~~i~,~- ~ .. ~; •::·• 
.·•·. :~· ··.:· ': '. ~ .: ~ · J· ,, .. . ·. ~4.i 'aid--granted Orily ··tor ·p1ant•f''exist1!ng 

. ,~· ,,. ;··"' "'· ''• .. :• .. ;. -::::;\'·;·:· '.- .. · -, ()n-<i1 'J&nliarj '1972~·\.- .... - :'· ··-·!' : . -
•• ' (t< ... • •;.::~> ,,. ~"" .;'':"! .~t'.,J'' (. • '.: .... •·:.~ ··{~; ' •• ·,.1'·· ... ~·.:~:- ,,~··:·~7: :::·" ;·-- ... ~:'\',>: ... 

..... '. -~.·· .·:- ·. ~.":.:t.. .1.:' .· ·:· .... : ~~ .'~ .. ~¥· ..• :.; ··:~·· ·~ ·,,: .~·.· ..... -;: .... , ... 'l,~; 

': .• •.. • : !' :.~ •.• 'lo, ,'' •• , ( -. •• ' .. !;_, 1 "' .. ; ; • ''t,!,'' ... ~ ~ ••• "' :~,· .. ;.·~·: ' •. .: .... •. ~ '' • . . •• 

1 ~ ::·.-,·; : , . •'. ·:· '·::·.··. , . .-.;.,.' :.>~;,. '. ':-· .~_,.~, .. -,;:,,j-::;, .:~- ::·~; ... _,._,·.•.•·!·' . . ·' :; ·.:·.l,f.• ;'•', • ~~_-:· ... 
Frel}qP.,-.-rep,l.Y,;to .~ex .2 o:f-'the.DB.DD ·~-= .• ~· .. .-;:: __ :; :~~· ·''''··~··,, .::'·.: .. ,, •. · ·~ "-/·,.; .-. ;.-.·.~ '· 
questionnaire sent out ·under cover or · ' .. -))~.· • ·::,,,.. ' 
letter mt/PL/72.206 ot~25 October 1972. .

1 

2nratt record of the EliD meettnc of 
28 J(q 1973· . 
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A 21 

MEAS!Jl!.S:~·tb! PULP and PAPER INDUSTRIES 
...... ·-... '...... ~ . '-

Tax abatements and write-offs 

a) Fixed installations (non-movables} 

Exception:\.1 write-off of 50'fo of their 
cost against the ·:::-esults of the~ n 

re:.tt fil,l8neial year at the time of 
completion of construction. 

b) Equipment 

Decretl"ental wri.te-off at a rate of 
3'1. 5tfe; equivalent to w":"tt!ng them 

. off on a straight-line basis ot~er 
six and two thl~s years at ~ M:!te. 
of 15%> year. .: 

31 Dece~ 1975 ,. 

- '!ttt.t-'""nalltift~l"eel 

-~ 
' 

~~for ati-~llutioD-plaut 
for aU hwJuatrlea. 

{ 
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,·? FINANC,IAL'AID T'O'THE ~~$W!~APER'·INDUSTRIES·. · .. 

BELdlUM ... ............. .........,_.._ 

Sum.tnary of measures provided 
>for : 

.. .. 
. . · .. 

' I 

. '• 

:· ·Date and· referenc' ; 
: •' .. I . 

: . 

Scope: 

Term: 

Amount: 

Financing: 

Exis,ting plants : ,, 
New plants: 

Remarks: 

... 
'• . ' I . 

: .. .. 

I.' 

SUBSIDIES 

.• .·· .. " ' , ..... 

Between 30 and 60% of the invest­
ment eosts, a.ccordb1g to'the date 
of application for aid • 

Royal Decree of 23 January 1974. 
concerning State intervention for 
complementary investments made 
by existing industrial establishlr'ents 
for special treatment of their used 
water. 

Used water 

State interventiOn is granted between 
1 January 19'7~ and 1 May 1979 

., 
~ . 

operating costs.: no 
ol3,pital cost : yes 
ipternal measur:es : no 
e.xternal measu~es : yea 

" 
y~s f' 

/, 

no· 1: : ., 

~ 
,1 ' r ' 

.. 

1) aids given to all types of industrial enterprises tnot ·lfmited to paper 

and pulp sector) 
r· 

2) aids only given to factories in existence on l5~ 2o 19~4. 
" '1 :1 

3) State intervention is fixed at 50'ro of investri.1ent costs for work car·. 
' 

ried out between 1 May 19'11 and 15 February 19~4. . .. 
4) the subsidy is returnable by the eq.terprise, if the relevant pollution 

· ·'reduction objectives are not ··achieve'i. 
. ~ 

1 

f: 
•j ., 

r 
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SCBDU."ffC ILUJS'rRAil"IOlf OP ftE cmJIICAL PROC!SS POD THE JIABUF'ACTURE OF WOOD POLP 
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