
June 16, 1992

The Hon. Ruth Grier
The Hon. Ed Philip
The Hon. Bud Wildman
The Hon. Shelley Martel

Dear

Re: Zero Discharge is Necessary to Achieve a Healthy and

Sustainable Great Lakes Forest Industry

Great Lakes United (GLU), a coalition of two hundred member organizations in Canada and

the United States, urges you to continue to pursue zero discharge of persistent toxic chemicals

in the Municipal Industrial Strategy for Abatement (MISA) regulations for the pulp and paper

industry. GLU's membership includes environmental, conservation and sportsmen organizations,

educators, municipalities and a vey strong trade union membership. For the last ten years we

have campaigned for public participation in regulatory reform to eliminate the discharge of
persistent toxic substances in the Great Lakes. In 1987, our organization was invited by the

governments of both Canada and the U.S. to join their teams to renegotiate The Great Lakes

Water Quality Agreement. Since this strengthened 1987 Agreement, there has been a growing

recognition in all sectors in the Great Lakes Basin of the need to implement zero discharge and

pollution prevention strategies. Your government's reorientation of the MISA regulations away

from best available technology controls focus to a broader pollution prevention emphasis gives

us many more tools, means and opportunities to achieve the stated zero discharge goal of MISA.

Recently, in an unprecedented move Great Lakes scientists have publicly called for

implementation of zero discharge to limit risks they have concluded are impacting humans as

well as wildlife populations in the Great Lakes.

The movement for zero discharge can no longer be seen as an environmental agenda. The Sixth

Biennial Report of the International Joint Commission is uncategorical about the necessity to

ban chlorine from the pulp and paper process, create timetables for achieving zero discharge and
the designation of the most pristine of the Great Lakes, Lake Superior as a zero discharge
demonstration area.

'An international organization dedicated to conserving and protecting the Great Lakes and St. Lawrence River" <3F...
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Any backsliding in Ontario's MISA program away from zero discharge and pollution prevention
would put Ontario even further behind other Great Lakes jurisdictions. The pulp and paper
industry should be subject to the same regulatory requirements as the other sectors regulated
by MISA. Indeed, there is increasing belief that the only way to ensure that the integrity of the
Great Lake ecosystem is protected is to have uniform basin-wide standards.

Great Lakes United's members have recognized that the transition from a pollution control
regulatory regime to pollution prevention and zero discharge regulations could cause hardships
if it is mismanaged. We have created a labour/environment taskforce to look at zero discharge
issues and their impacts on labour. We believe that a zero discharge implementation strategy
should not solely be the responsibility of the Ministry of the Environment. It will be incumbent
on the Ministries of Industry Trade and Technology, Northern Development, Natural Resources
and Skills Development to help plan the complex transition program to convert pulp and paper
into a non-polluting industry. A multi-ministry plan which includes provision for participation
by labour and environmental groups could, we feel, result in a zero discharge implementation
strategy with achievable timetables which minimizes job disruption. This program should include
technical assistance grants for toxic-use reduction audits and changes to industrial processes and
state of the art equipment, and retraining programs for workers, as well as new pollution
prevention job creation programs. Worker compensation and economic protection packages
must be part of these plans to give security during transition.

Great Lakes United would urge you not to waste time resisting widely endorsed zero discharge
implementation. Please consider instead when and how to achieve a healthy and clean pulp and
paper industry. We have included a package of additional material for your use which include
GLU taskforce's recommendations on zero discharge strategies, Lake Superior, banning chlorine
in pulp and paper processing and worker protection. As well, we have included a special issue
on pulp and paper from our Pollution Prevention Bulletin.

Thank you for the opportunity to speak to you about the necessity of zero discharge
implementation.

Yours truly,

Sarah Miller
Vice-President
Great Lakes United
c/o 517 College Street
Suite 401
Toronto, Ontario
M6G 4A2
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In the Beginning: Zero Discharge in Pulp and Paper
by Gard Perks, Greet mare

If the zerodischai ge effort isever
to make serious inroads in the Great
Lakes Basin, it will probabh sort in
the region's pulpand paper mills. Pa-
per-making is die largest source of
persistent toxic chemicals direct I y dis-
charged to the Lakes. These chemi-
cals asc almost entirciv ortmrirh /brines,
which are created by the use of chlo-
rine compounds to bleach processed
wood, called pulp, to make it whiter.

Little change has taken place in
Basin pulp and
paper-ill
The E.B. Eddy r
mill in Espanola, j
Ontario, has an- ]{
nounced plans
for a pilot project
that will substi-
tute ozone, a
form of oxygen,
for chlorine in
the bleaching
process. Themill
was a pioneer in
the 19i0sofapro-
cessthatbleaches
pulpwidhoxvgen
in a first stage to
reduce the need
fw chlorine u,

The Red
Rock mill to
Domtar.Ontari..
vvhicih is finan-
d 11s troubled,
l eau i

n Lair uht - .
wir ii hvd rttgen
perosidc innu cud
of ch lorine. Hov. -
e rer.litdc of Red
Rock's pu l p nrod-
u 6t is blcach-
ed, although, b -

e n is recd
with other, un-
bleached pulps,the bleachedoutput is
a crucial component of the mi I1's over-
all operation. At 50 tonnes a day the
mill's bleached production scarcely
compares to the many pulp mills that
bleach 1000tonnesdaily. Accordingly,
the Red Rock mill may not be able to
find economies of scale for the new
technology. En yironmentCanada list-
ed dhe mill as a zero discharge project.
u tie 1991 I mernationalJoi nt Commis-
sion's Biennial Meeting.

There is only sl ight I v more prom-
ing news elsewhere in North

America. The Howe Sound Pulp and
Paper mill ,u Port Mellon, Bluish Co-
lumbia, has installed a system that al-
lows operators to omit the use of chlo-
rine

hlo-
rine dioxide. This compound is rap-
idly replacing pure chlorine as the
pulp-makers' bleach of choice because
it produces fewer organochlorine by-
products. Howe Sound's first batch of
chlorine-free pulp was produced in
late October for sale to rompinies in
Germanv, where demand for chlor-
ine-free papers is becoming very
strong. A Union Camp mill currently
under construction in Franklin, Vir-
ginia, will allow use of zero discharge
production prucesses. Boat pr jces
will provide an example for Great
Lakes pulpers.

The disappointing progress to-
wardzerodischarge in thcGreat Lakes
pulp and paper industry as a whole is
distinct from its progress in lowering
its level of dischargcss. Great Lakes
mills have reduced their collective rB-
Icaseof persistent toxic substances b.•
almost hat f f rom an esti mated high of
600 million pounds a year in 1986.

However, this progress can obscure
the crucial issue in pulp and paper
toxic pollution: there is uo need for
bay mganoehlorine• discharges be-
cause there is no economic or techni-
cal need for chlorine in bleaching.

Much of the improvement in the
industry's discharge levels is due to
investment in oxygen and other"pre-
bleaching" technology. This invest-
ment will be useful for eventual zero-
discharge production. The industry is
also making large investments in end-

mist to analyze the economic impacts
Of implementing chlorine-tree pro-
verses in Gi cat Lakes pulp and paler
mills. The study, currently in due last
stages of review by professional peers,
concludes that there would be no net
economic harm to the industry. Some
mills would be shut, but this would be
the result of ongoi ng concentration in
the industry, the trend toward inte-
grated mills,and dhecurrent marginal
status of many mills. On die plus side,
the industry would be in a good posi-

The P.oaor C' Gamble and lames Ricer pulp and paper mills, Green Bay, Xvisconsin, 1p87

of-pipedischarge-reducdon iechnolo-
gies such as the construction of "aer-
ated lagoons." The lagoons subsmn-
tially improve the quality of effluent
for a number of elements of pulp and
paper-making discharge, butesumaun
of their ability to reduce discharged
organochlorines range from a mere
20 percent to a still-insufficient 50
percent In any case, only one third of
that reduction is truly eliminated, in
the form of conversion to relatively
neutral sales. The otter 

two
thirds is

erely transferred to air, via evapora-
tion, and to land, vin absorption into
lagoon sludge, wh ch is eventually
landfilled, land "spread" or inciner-
ated.

For forty years die most signifi-
cant(and organcellorine-producing)
segment of the pulp and paper indus-
ry-"ktaft" pulping. which accounts
for almost 75 percent of Great Lakes
pulp production-has marketed its
product on the basis of virtually one
quality: brightness. Kraft pulpers are
extremely reluctant tojump intochlo-
rine-free production because all chlo-
rine-substitution processes produce
less-bright pulp. There are a number
of methods a.-ailable to minimize and
r a eliminate this problem, and Eu-
ropein makers are folic embraring
the effort to do so, but the North
American industry is stubbornly re.
listing pressure tojoin them.

This is very unfortunate, since it
is so unnccessary Isyc:uhec the Euro-
pean esan.ple has brcn unconvincing
to boa, pulp and paper makers and
higher levels of government on this
cons inept. G recnpcace h fired:t n econo-

tion to compete in the European mar-
ket for chlorine-free paper products.

European Advances

The pace of movement toward zero
disch argein North Americas pulpand
paper industry has been snail-like. but
tremendous progress has been made
in Europe. Its example is pointing the
wnv for more sweeping changes on
this continent Sweden's ASPA mill
and Spain's ENCA operation already
produce non-chlorine-bleached kraft
pulp acceptable for almost every use.
Those plants are jus the tip of the
iceberg. Virtually the entire Euro-
pean pulpand paper industry is in the
process of long-term planningforcon-
version to chlorine-free production

The ASPA mill pre-bleaches pulp
with oxygen and bleaches wi th h ydi o-
gee peroxide in a process, known as
the Lignox system, that produces no
organochlorine byproducts. The mill's
design allows further bleaching with
chlorine dioxide, but apparently
ASPA operators are now regularly
foregoing this stage in order to cap-
ture Europe's growing chlorine-free
markets. ASPA's Kraft output is used
for traditional paper products such as
officeand magazine papers. ENCA's
mill uses a slightly different hydro-
gen peroxide system to produce eh lor-
ine-fi cc Kraft "fluf f;' which is used to
make diapers and coffee fillers. A
second Swedish mill has begun tocon-
crt uh the Ligno. ,ysu,lu and otbcrs
h:+elwncdly clued it

In a rccc• a development. Finnish
pulpand paper makers appear poised

to move wholesale into a combination
of hydrogen peroxide and "enzyme"
pulp bleaching. Although it is chlo-
rine-free, biobleaching, as enzyme
bleaching is also called, has not re-
ceived endorsement by environmen-
talists (and is not likely to) because it
involves genetic engineering. There
is no way to know in advance the ef-
fectof dischargingto water hundreds
of dhousands of pounds of man-made
biological chemicals deigned to at-
tack the common organic structures

found in wood-
With

ood
With other pro-
cesses already
developed or in
development
with environ-
mental effects
that are both
known and
treatable, there
is no need to
take risks widh
geneucally en-
gineered mate-

i rials.

European
Market

Leaving aside
the more sub-
stantial interest
in envtronmen-
uil off airs on tie
part of Euro-
pean -
dec pr

opal reason lot
Europe's pro-
g. e toward
zero-discharge
pulp and paper
maK ng lies in n

rude by due c
unents paper
consumers. For

example, virtually the whole of the
gigantic German magazine publish-
ing industry has asked suppliers to
provide a chlorine-free version of the
I ightweight, coated paper used in slick
magazines like Ti aemagazine herein
the United States. Germany is even
planning import restricuons on chlo-
rine-bleached pulp.

Progress in Germany was not
achieved without some public prod-
ding, however. A number of groups
and public figures played a role in the
current anti-chlorine climate in that
country. One of Greenpeace's more
successful efforts was the printing of
300,000 copies of a magazine called
"Das Plagiat" ("Tile Plagiarism') in
close imitation of Germany's most
popular weekly news magazine, Der
SpiegeL Greenpeace distributed cop-
ies all over Germany to prove drat
chlorine-free processes could produce
the sophisticated paper used in such
magazines. Grecnpeace then moved a
leftover roll of that paper (weighing
four tonnes) into die lobby of the
headquarters of Der Spiegel'. owners
until die company pledged to make
every effort to move to the use of
chlorine-free paper.

In Sweden, Austria, and the United
Kingdom environmental groups have
successfully used consumer pressure
on retail products such as coffee fil-
ters and diapers as a lever to change
industry practices. Asa result, debate
Ili dne European pulp and paper in-
dustry has shifted away from whether
a fir ­afford toswitch technology
to whether it can afford not to.

conrinucd next page
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In the Beginning: l£ro Discharge in Pulp and Paper 
by Cord Perl:.s. GreelljJe{lu 

Iflile zerodisch;ll"ge cffon ISt'vt'f 

10 m;lkc serious inroads in lhe Cre;\! 
Lakes Basin, il ",01 probalJly M.m ill 
lh(" region'!.; pulp and p"pcr milb. P:l­
per-making is Ihe I:ugesl source of 
persistem toxic chemic\!s di .. eClI~· dis­
charged 10 (he Lakes. These chemi­
calsarealmosl entirely o'gamxh forints, 
which al"e crc,lIed bv the use of chlo­
rine compol,nds to "bleach processed 
""ood. called pulp. lO make it whiler. 

Lillie change has laken place til 
Basin pulp and 
paper mill s so far. -r~ 
The LB. Edd~' 
mill in Bpanola. 
Ontario, has an­
nounced plans 
f or a pilot project 
thal ..... ill subsu· 
lute ozone, a 
form of oxygen. 
for chlorine (11 

the bleaching 
process. Th e mill 
was a pioneer in 
the 19iOsof a pro­
cess lhal blcaches 
pllipwilhox~'gen 
in a. flrSl swge lO 
reduce Ihe necd 
fOI- chlorillt" In 

The Red 

1 

Howe\-cr. Ihis prO'riTc.!>s can obscure 
tilt' cruclal b..slIe in pulp and paper 
toxic pollulion: Ihen~ is 1\0 need for 
all J organochlorine discharges bc­
G1UlSC there i:. 110 CCOllonlic or lcchlli­
cailleed for chlorine iii blt'achillg. 

Much of the impro\'cmcnt in the 
indllSlry's dischargc le,-eb is due to 
ill\'eSlmelll I n oxygen atld olher "pre­
blc;\Chiug" lechl1olog~', TIl is im'cst­
ment will be lIseful for cvcnLUal zero­
diSCharge production. TilC tndustr~' is 
;llso making lat·ge ill\'eMllIeI1LS ill end-

, 

mist 10 analyze the economic impactS 
of implememing chlorillc-frec pro­
ccs!>es in Crco\l Lakes pulp ,\lid paper 
mills. The study, cunently in the last 
stages of re"iew by professional peers, 
concludes thai Ihere would be 110 net 
economic harm lO the industry. Some 
mills would be shut.., bUt this would be 
lhe result of ongoing concentration ill 
lhe induslry, the lrend toward (me­
graled mllls',and ulecunelll marginal 
StaLUSof matlY mills. On the plus side, 
lhe indusu-r would be ill a good posi-

Rock mill III 

Domlar.Onlario. 
h'hich is flllan­
CI:t\l\ u·oubled, 
h,l" I '<':<::11 t"lIlln\ll:.!, 

te""",lllllle:H lHL1~ 

h ilh h\"cll-o;;c;\ 
ptToxi(k 11l."t";ld 
ofcllIOl·ine. Ho,,­
cn:r.1Hllc of Red 
Rock's pulpproo­
uction is llieach­
ed, although, be­
cause it i~ mixed 
\"itll other, un­

The Pyocror & Gtlmble a71d }am.l!.'i Rit.'l"r pulp and paper m.ills, Grl!l!71 Sa)', \Vis.:onsl71, 1087 

bleached pulps,the blcachedoUlpul i~ 
acrucial comp<mellt oflhe mill'so"cr· 
all operalion. Al 50 tOnnes a day the 
mill's bleached produCtion scarcel~­
compares to dle many pulp mill!> that 
bleacll HJOOlonnesdail~·. Accordingly, 
the Red Rock mill may nOl be able 10 

find economies of .'icale for the new 
techl10logy, En\'ironmenlC.'madalisl­
ed the mill as a zero discharge projeci 
atUle 1991 ImernaliOllalJoimCommis­
sion's Biennial Meeling. 

There is onl~' slightly more prom­
iSIng news elsewhere in North 
America The Ho,~'e SO\lnd Pulp and 
Paper mill :11 POrt Mellon, British Co­
lumbia, ha$ installed a svstem that al­
lows operators 10 omitli;e use of chlo­
rine dioxide. This compoul1d is rap­
idly replacing pure chlorine as lhe 
pulp-maken' bleach of choice because 
it produces fel .. 'er organochlOrine by· 
produc~. Howe Sound's first batch of 
chlorine-free pulp was pnxluccd in 
hte Ocwbcr f nr sale [0 companies in 
German\,', where demand for chlor­
ine-free' papers is becoming \'er~' 
strong. A Union Dmp mill currcntly 
under conslructioll in Franklin, Vir­
ginia, \\Iill aHo\\' use of zero discharge 
pluductioll proces:.e~. Both pl-ojects 
will pro"ide an cxample for GI"eal 
Lakes pulpers. 

The disapjX)inling- progrcss [0-

\\'ard l.erodischargc ifltheGreat L .. ke~ 
pulp and paper indllslry as a , .. 'holc is 
distinct from its progr<:~:- in lowerillg 
its level of dJ!>charges. Cre.n Lakes 
miils ha\'c r~duced lheir colleni,·c le­
Icase of p<::rsislenlloxlc !>u\)stanccs 11)' 

almost half from ancslimaled highuf 
6(JO million pounds a year in I~SG. 

of -plpedischarge-redllcuon [echnolo­
gies such ;lS the conslruction of "aer­
ated lagoons." The lagootls substan­
lially improve Ule qualil~' of effluent 
for a number of elements of pulp and 
paper-makingdischargc, butcstimales 
of their ability to reduce discharged 
organochlorines range from a mere 
20 percent LO a still-insufficient 50 
percenL In any case, only one ulirdof 
thal reduclion is lruh- eliminaled, in 
lhe form of convers;on to relativelv 
neulral salts. The ou,er lWO thirds i's 
merel~·trallsferred toair. via c"apora­
lion, and to land, ,;a absorplion into 
lagoon sludge, which is e\'entually 
hndfillcd, land "spread" or induer­
ated. 

For fon~' years the most signifi­
cam (and organochlorine-produdng) 
segment of the pulp and paper indus­
try-"I,.I'aft" pulping. which accounts 
for almo.u 75 percellt of GI'eat Lakes 
pulp production-has marketed its 
produci on the basis of l'lrlllally one 
quality: brightness. Krafl pulpers are 
extremely rcluctant LOjump intochlo­
rinc-frcc production bec."luse all chlo­
rine-subslilulion processes produce 
Iess-brigln pulp. There arc a number 
of methods a\·ailable LO minimi1.e and 
evell eliminate this problcm, and Eu­
ropc-;tn m:l.kers are rLIII~' embracing 
the effon 10 do so. but fhe Nonl, 
AmeriGln induslrv i~ stubbornly !"(~­
sisrillg pl-c:-~Ilrc- lojoin them. 

Thl.~ is very IlnfortllllalC, ~illce il 
is so HIHH'ccssary. U(:'causc Ihe Euro­
pe;U1 (!X,UlIple 110).:. bn:u 1I11connucing 
10 hoth pulp and paper makers .md 
higher k"'els of gO"l."I·llment 011 Ihis 
conlincnl, Grecnpcacc Itiredan CCOIlO-

lion 10 comperc inlhe European mar­
ket for chlorine-frce paper products. 

European Advances 

TIle pace of movement loward zero 
dischargein Norul America.'s pulpand 
paper industry has been snaiHike, bUl 
tremendous progress has been made 
in Europe. ItSexampleis pointing th(' 
way for more swecping changes on 
th,s conllnenL Swcden's ASPA mHl 
and Spain's ENCA operalion already 
produce non-chlorine-bleached kTaft 
pulp accepl."lble foralmoSI cvery use. 
Those planls are jUM the tip of Lhe 
iccberg, Virtually the entirc Euro­
pean pulp and paper induslr~' is in the 
processoflong-lerm planning for con­
\'ersion lO chlorine-fre(' production 

The ASPA mHi pre-bleaches pulp 
with ox~-gen <lnd bleaches \\lith hydl'o­
gen pel"oxide in a process, known as 
the Ligllox system, thal produces no 
organochlorinebyproduclS. The mill's 
design allows further blcaching with 
chlorinc dioxidc, but apparenlly 
ASPA oper'iltors are now regularly 
foregOing this stage il1 ordcr to cap­
lure Europe'.'i growing chlorine-fTee 
markcts. ASPA's kraft output is Ilsed 
for Ir:1ditlol1:l.1 paper prooucls such as 
office :lIld magnine p;lpers. ENCA's 
mill llses ;\ slig-htly diffcrent hydro­
gen pel·o;o;:idc.~ystcm LOprodllccchlor­
im:-frcc krafl "fluf r," which is lIsed lO 
make rlr;tpcI$ ;\11d coffc(' fillers. A 
I'ccondSw(:'di!'h lIlill ha.~ ber; II 11 tOCOI1-
,,(·rt 1(1111<: Li';l1oX ... ~-;o,lcm and olhers 
h;H't.~ I'cporlc:rliy lestcd it. 

In ;l H.-cclll dC:\'I·lopml'nl, Finnish 
pilip and p:tp<'r makers appe:'r poi.<;ed 

LO move wholesale intoacombination 
of hydrogen peroxide and "enzyme" 
pulp bleaChing. Although it is chlo­
rine-free, biobleaching, as enzyme 
bleaching is also c.'dled. has not re­
ceived endorsement by environmen­
talists (and is not likely to) because it 
ill\'ol\'e5 genetic engineering. Tllere 
is no way to know in advance the ef­
f eClof discharging lO waler hundreds 
of thousands of pounds of man-made 
biological chemicals designed lO at­
tack the common organic sln.1Clures 

found in wood. 
Wilh other pro­
cesses already 
developed or in 
development 
with environ­
mental effeCts 
lhal are bOlh 
known and 
treatable, there 
is no need to 

take risks WiUl 
genetically en­
gineered mate­
rials, 

European 
MaTket 

Le;wing 3.side 
the more sub­
stantial inlercsl 
in el1Vlronnlen­
wi affairs on U1C 
part of Euro­
pean go'·cl"n­
"lel,I";,lhcpnll­
cipallea:-ol) j01 

E,aope's pnl­
grcs:- lo\,-ard 
ze ro-dlscharge 
pldp and paper 
making lies in ,) 
changt:' in allj­
lude bv U,e con­
tinem\ paper 
consumers. For 

example, Virtually the whole of lhe 
giganlic German magazine publish­
ing industry has asked suppliers to 
provide a chlorine-free version of the 
lightweight.,coated paper used in slick 
magazines like Timemagazine here in 
the United States. G~rmany (s even 
planning import restrictions on chlo­
rine-bleached pulp. 

Progress in Germany was not 
achieved withoul some public prod­
ding, however. A number of groups 
and public figures played a role in the 
current anLi-<:hlorine climate in lhat 
country. One of Greenpeace's more 
s'lccessful efforts was the printing of 
300,000 copics of a magazine called 
"Das Plagiat" ("The Plagiarism") In 
close imitalion of Germanv's mOSl 
popular l\'cckl y news mc:lgaiine, lkr 
Spiegel Green peace distributed cop­
ies all over German ~ lO pro,'e that 
chlorine-free processes could produce 
the sophislicated paper used in such 
magazines. Grcenpeacc then moved a 
leftover roll of thal paper (wcighing 
four tonnes) into the lobby of the 
headquarters of Der SpiegeH owners 
until the company pledged to make 
c"cn' eff on to mo .... e to the use of 
chlo~ine·frc<" paper. 

In Sweden. Austria, and the United 
Kingdom environmentalgroupsha\'c 
successfully \Ised consumer pressurc 
on retail products such as coffee fil­
ters and diapers as a Icver lO change 
induslry praclices. As a result.., debate 
in u,e European pulp .U1d paper in­
d1lslry hasshiftcd away from whelher 
:t firm c.'l.nafford toswilch technology 
10 whethcr it elll afford nOl to. 

conrinued rrext page 
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... Pulp and Paper
North American Market

A few Canadian firms that -.11 w Eu-

I pe--ih. biggestare Howe Sound Ptdp

and Paper, Fletcher Challenge, and
MacMillan-Bloedel—are under pres-

sure to eliminate chlorine,. Oddly
enough, most of these firms are lo-

cated al l the way across the country, in
British Columbia, due to the kinds of

trees found in western Canada

But the vast major-
ityofthepulpproduced
in the Great Lakes re-

gion issold tithe Ameri-
can market, which un-
fortunately has almost
entire)v neglected the
issue of asking for ch lo-
rine-frerproducts. The
few consumer items
marketed in North
America on the basis of
bet ng chlorine-free (for
example, the Loblaws
supermarket chain's
"green' line of diapers,
hygienic pads, coffee

filters and other items)
are in fact often free
only of pure chlorine.
T rev are bleached with
chlorine dioxide.

Although public
and corporate demands
haverwtyetbeensuong
enough to have a sig-
nificant impact on the 

I..,

thinking of North 1
Americas pulp and pa-
per makers, other forms
of marketpressuremay
soon help solve the
problem. The majority
of bleached kraft pulp has tradition-
allv been sold to paper companies as a
raw commodity; producing mills have
]had little idea whether the pulp would
be used for photocopy or tissue paper.

This has meant that the pulp had to be
lwdh of great au-ength and of great
brighuhess, even though only a tiny
percent of the products made frost
kraft pulp needs both qualities.

But paper markets are baoinnin8
to segment, and pulps are now more
frequently being made to have spe

cific properties. This niazleL flag
menution may allow some producer:

out of the strength/bright—s dl

lemma permitting them to move away
from chlorine for pulps where there I:
little disadvantage to doing so. Witt

some jiggering of processes and man
agement, this can include most pulps
The two Great Lakes mills that arc
investigating chlorine-free pulp pro
duction belong to integrated compa
ores that make both pulp and paper
allowing easier coordination of the
two kinds of manufacturing.

Paper-Making

There are five basic stages in the pro-
dunion of paper products:

• Turning harvested wood into chips;

• Milling chips into pulp, either
mechanically or chemically;

• Bleaching pulp to make it whiter;

• Converting pulp into various grades

and shades of paper, and

• Making paper into a finished
product

The first three stages are carried out

in pulp mills, the fourth in paper mills
(sometimes the two kinds of mills are

integrated into single operations), the

fifth by printers and packagers. Each

of dues, stages (:ntd the hidden sixth

step of disposal :after use) has signih-

c:un environmental costs, but it is
bleaching that produces the greatest

load of persistent toxic chemicals
The mechanical pulping process

involves steaming or grinding the

chips, producing pulp with short ((and
therefore wrak) filet- 11:11 are not

yrry white. Aecause thee, retain a large

amount of a wood substance called

ligni,ka glueataehndtowo d whit,

cellulose fibres, mechanical pulp ycl-
lowswithexposuretolight. Mechani-

cal pulping accounts for about 5 per-

cent of world pulp production.

The chemical pulping process in-

volves boiling (cooking in industry

parlance) wood chips in either sodium

sulphiteor sodium sulphate. Bothpro-

cesses produce pulps with longer (and

I ~ r

thousand compounds, most of them

foreign to nature. Only 300 of these
chemicals have been studied; several

hundred components of paper-mak-

ing effluent therefore remain of un-

known composition and effects. This

is particularly disturbing because

manyof the compounds studiedso far

have turned out to be both persistent

in the environment and toxic in ex-
tremely small quantities. Dioxin is
only one of many paper-making by-
products of this type. Most of the
Persistent toxic chemicals banned in

Great Lakes effluent inflow at a Canadian pulp and paper mill, rggo

therefore stronger) fibres than car
chanical pulps, and both do a good job
of removing lignin.

Sulphiu pulp, which makes up
about 7 percent of the world market, is

whiter than Sulphate pulp when it co-
tersthebleachingoperation. Sulphate
Pulp, Commonly called krnft pulp,

from the German word for "strong,'

is, logimlly, much stronger. Kraft
pulp's strength allows it to be used for

almost any producL It can also be
made from softwood trees, which other

processes find more difficult to cov-
ert into strong pulp- For dhesc and

other reasons, kraft pulp is far and
away the most popular pulp sold, ac-
counting for 77 percent of the world
market.

The drawback of kraft pulping is

that sulphate cooking darkens tt The

pulp can be used as is for brown paper
bags and cardboard boxes, but for

most uses it must be heavily bleached

Packaging, magazine andother print-

ing paper, and even consumer prod-
ucts such as tissue paper and diapers

are some of the products made from
bleached kraft pulp. Ninety percent

of kraft pulp is bleached
A third form of chemical pulping,

dissolving pt<lping, which accounts for
about 7 percent of die world market,

modifies sulphite and kraft pulping
processes to produce an almost pure

form of cellulose used to make such

unlikely products as cellophane and
rayon. However,this requiresthemost

intense bleaching of all the pulping

processes.

Paper-Making Discharges

Tlie total discharge of organochlo-

rines into the Great Lakes from pulp

and paper plants is estimated by Green-

peace researchers at about 950 million

pounds per ,year as of late 1990. No
official figures are available because
only Canada has ever compiled statis-
tics on pulp and paper disclrarges of

orgmhochlorinos . s a whole. In the
United States paper makers recd only

report the discharge of the more now-
rious orga nochlorines, such as dioxin.

In the pulping process chlorine

combines with unwantedorganic ma-

terial in pulp to form more than a

AM

the last few years are organochlorines,

including DDT, PCBs, chlordane, and
toxaphene.

It should not be forgotten that
many if not most of the elements of
paper-making effluent call be found
in very small quantities in the paper

product- When this paper is used to
contain food, as milk cartons are, this

fan becomes a serious concern for
human health.

Non-Chlorine Bleaching

Bleaching whitens pulp by removing

or altering lignin and a few othersub-
stances found in wood. Lignin has tvo

negative qualities for paper-makers: it

is yellow, and it gets darker when ex-

posed to light Chlorine and its com-
pounds attack only the lignin and other
substances, leaving the cellulose fi-

bres untouched Unfortunately, all

non-chlorine bleaching chemicals—
generally oxygen, ozone, or hydrogen
peroxide—attack the fibre as well as
die lignin, weakening the pulp..

Non-chlorine pulp manufactur-

ers thus must choose to use a lot of

substitute chemicals, producing
weaker, f ally bright pulps, or less sub-

sutute chemicals, producing darker,
full-strength pulps Fortunately, the

degree of wade-off will likely lessen
asnoii clhlorinebleachingtechnology
is advanced and technical managers

develop better methods to control the
bleaching process. There are also ad-
vanced ways of brightening paper
through the use of fillers mixed with
the pulp and coatings applied after it

is made into paper. These techoolo-
gies are currently in a state of rapid
development- Coatings and fillers al-

ready make up a third by weight of

some papers, like magazine stock, and

this percentage is expected to grow

substantially in coming years.
Mechanical pulp is weak, so it is

especially suitable for making papers
liken ewsprintdhatdo not rcquircgrmt
strength during the printing opera-
tion. Such papers usually do not need
tobe very whiteandareofien used for
only a short time, so it is possible to
obtain satisfactory results with a
bleadhi ng agent far less powerful than
chlorine, usually hydrogen peroxide,

which changes the structure of the

lignin, whitening it, but does not re-

move it
Sulphite pulp mills were once as

chlorine-dependent as kraft mills, but

over the last four years virtually the

whole industry has converted to chlo-

rine-free bleaching, molly of the hy-
drogen peroxide type. All non-chlo-

rine bleaching technologies weaken

the pulp somewhat, but since sulphite

pulp is far brighter than kraft pulp to

begin with, and bemuse its end prod-

um are not as strength-dependent,

sulphite pulping is

much less sensitive to

the technological prob-

lems of moving to chlo-
rine-free production.

The products made
from dissolving pulp
require such purity,
which can only be ob-
tai ned by drastic bleach-
ing, that one would
think it a lost cause to
attempt to produce it
without chlorine. How-

ever, almost as if to
prove that anything tan
be done if it is environ-

mentally necessary,
Norway's Borregard In-
dustries has managed to
develop a peroxide dis-
solving pulp that the
Swedish Svenska firm
uses to make rayon.

Kraft pulping is the
heavy hitter in the
pulping industry. Since
kraf t technology creates
almost three-fourths of
the world's pulp, redo-

° sign of kraft bleaching
processes toomit the use
of chlorine is the long

ball in pulp and paper zero-discharge
efforts The most important concern
in designing non-chlorine kraft
bleaching methods is to minimize the
needforrhatbieaching. Allnon-chlo-
ine chemicals reduce the strength of

kraft pulp, which can only be weak-
ened to a limited degree if it is to be
used in operations like high-speed
magazine prinung,which requires tre-
mendousstength.

Designers of non-chlorine kmft

bleaching processes therefore focus

their efforts in three areas:

• Cooking the pulp so that it requires
less bleaching (for example, an

advance called "extended cooking"
has recently been improved on with

a method called 'modified
continuous cooking');

• Using less bleach during the
bleaching stages (principally by
improving "extraction"theremo ad

of free-floating lignin and other
waste between stages); and

• Modifying methods of using non-

chlorine chemicals (such as
manipulating the pressure and
concentration of the chemicals in
the pulping mixture) so that they do
less damage to the cellulose.
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... Pulp and Paper 
North American Market 

A few Canadian firms lh;;ll sell 10 Eu~ 

rope---Illc biggeslare HoweSolind Pulp 
;\Ild Paper, Fletcher Challenge, and 
MacMillan-Bloedel-are under prt:s­
sure (0 eliminate chloril1t~. Oddly 
enough, most of lhese firms are 10-
caledaJllhe way across the country, in 
British Columbia, due to lhe kinds of 
trees [oHnd in weSlern C.'marla.. 

BtH the \'aSl major­
ilyof lhe pulp produced 
in the Great Lakes re­
gion issoldlOlheAmeri­
call markel, which un­
[orlunatch· h;as almost 
entirely n~glecled lhe 
Issue of asloolng forchlo­
rinc-frec prod IICU.. The 
few consumer items 
marketed in North 
America on the basis of 
being chlorine-f rce(f Or 

example, the Loblaws 
supermarket chain's 
"green"1ine of diapers, 
hygienic pads, coffee 
fi.hers and other itcms) 
are in fact often free 
only of pure chlorine. 
The\" are bleached with 
chlo'rine dioxide. 

o F I' 0 

c!\lpS. producing pulp \\'illl short ("llel 
(hel·dore wc;\k) fibre!> Ihal arc not 
"cry whi(c. Because Ihc~'1 clailla large 
amount of a \\Iood SUbSlalH:e called 
lignin, a gilleattacht:d 10 w(xxI's ,,,hilc 
cellulose fibtes. mechanic,,1 pulp rel­
lows l'\Iith exposure to light Mech;mi­
cal pulplng accounLS fOI" about 5 per­
Cent of world pulp produClioll. 

The chemical pulpJllg process in­
\'olves boiling (cooki'lg in il\dustry 
parlance) \\'000 chips in eilher sodium 
s\llphilcor sodium sulph~Hc. Both pro­
cesses produce pulps with longer (and 

1. 
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Ihousand COlilPOUllds, mOSl of them 
foreign 10 Jl<llurc, Only 300 of these 
chemicals have been slUdied; several 
hundred componenls of paper-mak· 
ing effluellttherefore remai.n of Ull­

known composi.ti.on and effects. This 
is particularly dislurbing because 
manyof the compounds studied so far 
h~"e (urned out to be both persistent 
in the envirollmenl and loxic in eX­
lremely small qual\lllles. Dioxin is 
only one of many paper-making by­
products of this type. Most of t.he 
persistent toxic chemicals banned in 

\\'illch changes the structure of tht'" 
lignin. \\'hilening it, but does nOl re­
move it. 

Sulphi.te pulp mi.lls were once as 
chlorine-dependent as kraft mills. bUI 
o\'er the last four years virtually t.he 
\\'hole industry has converted lO chlo­
riue-f ree bleaching. mostly of the hy­
drogen peroxide type.. All non-chlo­
rille bleaching lechnologies weaken 
the pulp somewhat, bUI Slnce sulphite 
pulp is far brighter than kraft pulp to 
begin wi.th. and because i.u end prod­
UctS are not as strength-dependent, 

sulphile pulping i.! 
much less sensitive to 
the technological prob­
lems of moving to chlo­
rine-free production. 

The products made 
from dissoh'ing pulp 
require such puri.ty. 
which can only be ob­
tained bydrasticbleach· 
ing. lhat one would 
think i( a lost cause to 
attempt to produce II 

without chlorine. How­
ever, almost as i.f to 
prove lhatanything can 
be done if i.J i.s environ­
mentaHy necessary. 
Norway's Borregard in­
dustries has managed lO 
develop a peroxide dis­
solving pulp that the 
Swedish Svenska finn 
uses to make rayon. 

Kraftpulpingisth~ 
heavy hi tter in lhe 
pulping industry. Since 
kraft technology creates 
almost three-fourths of 
the world's pulp, rede­
sign of kraft bleaching 

Although public 
and corporate demands 
llal'enot yetbeensLrong 
enough lO have a sig­
nificant impact on the 
thinki ng of North 
America's pulp and pa­
per makers, olherfonns 
of markel pressure may 
soon help solve lhe 
problem. The majority 

Grea[ Lakes effluen[ inflow a[ a Canadian pulp and paper mllI .. 1990 processes toomil the use 
of chlorine is the long 

of bleached kraft pulp has tradition­
ally been sold to paper companiesasa 
raw commodity: producing mills ha ve 
had lillie idea I\'hether the pulp \\'ould 
be used for photocopy or lissllepaper. 
This 1"'1S meallllh<lltl1e pulp hnd to be 
ooth of gre;u lill"englh ;lIId of gl e.l.( 
bt'igllliless, even lho"gh only a liny 
percenl of the pl'oduClS rna de from 
kraft pulp needs bolh qualilies, 

BtH paper market.'; are be<6inll ing 
!O segment, and pulps arc now more 
frequenlly being made 10 have spe­
cific properties. Thi ... mall-;el frag­
menL.-niOIl m<.ly allo\ .. ' some producers 
out of the strength/brighll1ess di­
lemma, permittIng them LO move awn y 
from chlorine for pulps where lhere is 
lillIe disad\"amage to doing so. Wilh 
somejiggenng of processes and man­
agement. this can include most pulps. 
The t\\lO Greal Lakes mills that are 
i.nvestigating chlori.ne-free pulp pro­
duction he long lO i.nlegraled compa­
nies lhal make both pulp and paper, 
aIJowing easier coordination of the 
lWO kinds of manufacturing. 

Paper-Making 

There are fi"e basic slages inlhe pro­
ductIon of paper producLS: . 

• Turning harvested 1\1000 imo chips; 

• Milling chips llHO pulp. eilher 
mechanicall y or chemically; 

• Bleaching pilip to make il whiter; 

• Convening pulp inlo "arious grades 
and shades of paper, and 

• Making paper into a finished 
producL 

The firstlhree st.agcs are carried oul 
inpulp miJls, lhefounh in paper mills 
(sometimes the twO kinds of mills are 
imcgraled il1lo single opera lions), (he 
fifth by primers and p"d"gers. Each 
of Li1Cse stagc ... (;'!IId lilt.:: hidden sixlh 
slep of disposal after usc) has signifl­
c;\nt ell'·i.ronrncmal costs. bill it is 
bleaching Ihal produces the grc..'ltcsl 
load of persislcnlloxic chemic.'lls. 

The mechanic.al pulping proc<.:ss 
in\'olves sleaming or grinding lhe 

therefore stronger) fibres than me­
chanical pulps, and both doagoOOjob 
of removing ligni.n. 

Sulphite pulp, which makes up 
about 7 percemof the world market., is 
whiter lhan sulphillC pulp \"hen it en­
ters thc bleachingopcl·a,ion. Sulphaf~ 
pulp, commonly called k-rn!t Pltip, 
from the German l~ord for "slrong:' 
is, logically, much slronger. Kraft 
pulp's strength allows ilto be used for 
almost nny producL It c.'ln also be 
made fro m soft wood trees, \\I hich other 
processes find more dif fi.culL to COll­
vcn inlo strong pulp_ For these and 
other reasons, kraft pulp is far and 
al ... ·ay the most popular pulp sold. ac­
coullling for 77 percem of the world 
marl:.eL 

The drawback of krafl pulping is 
thal sulphale cooking darkens it. The 
pulpcall be used asis for brown paper 
bags and cardboard boxes, but for 
most uses il must be hea"ilv bleached 
Packaging. magazine andolher prinl­
ing paper, and even consumer prod­
ucts such as ussue paper and diapers 
are some of the products made from 
bleached krafl pulp. Ninely percenl 
of kraft pulp is bleached 

A I hird form of chemical pulping. 
aissolvi'lg pulping. which accounts for 
.aboul 7 percem of the world market., 
modifies sulphite and krafl pulping 
processes lO produce an almosl pure 
form of cellulose u!>ed to make such 
unlikely products as cellophane and 
rayon. Howe\'er,thi.s requires the most 
imense ble",chlllg of all the pulping 
processes. 

Paper-Making Discharges 

TIle tOlal diSCharge of organochlo­
rines i.nto the Creat Lakes from pulp 
and paper pJanlS iseslimatoo by Green­
peace rcsearchers at about 350 million 
pounds per year as of late 1990. No 
official figurcs are a\'ailable because 
only C-mada lias ever compiled stalis­
lics on pulp and paper dischalgcs of 
orgnnochlorincs as a whole. In lhe 
United States paper m;\kcrs I1ced only 
report thc discharge of the more nOlO­
rious organochlorincs,such 'lsdioxin. 

In the pulping process chlorine 
combines wilh unwalltcd org~nic ma­
terial in plllp to form marc than a 

the last fetv years are organochlorines, 
including DDT. PCBs. chlordane, and 
toxaphene. 

It should not be forgouen that 
man\' if nOl most of the elements of 
p;,pe~-:n.'lking effllleill can lx found 
in very small ql,anLilies in the paper 
producL ""hen lhis paper is used to 
conL'lill food, as milk carlons are, lhis 
f aCl becomes n serio\ls concern for 
human heallh. 

Non-Chlorine Bleaching 

Bleaching whitens pulp by removing 
or ahering lignin and a fel~ olher sub­
stances found in \voad. Lignin has tWO 
negali \'e qualities for pa per-makers: il 
is yellOW, and it gets darker when ex­
posed lO lighL Chlorine and its com­
pounds attack only Ihe ligni.nandother 
substances, leaving the cellulose fi­
bres uillouched Unfortunatel)" an 
non-chlorine bleaching chemicals­
generaHy oxygen, ozone. or hydrogen 
peroxide-auack the fibre as well as 
tile lignin, weakening the pulp .• 

Nowchlorine pulp manufactur­
ers thus must choose to USe a 10l of 
substitute chemicals. producing 
weaker. fully bright pulps, or less sub­
sLitule chemicals, producing darker, 
full-strength pulps. Fortunately. the 
degree of trade-off will likely lessen 
as llon~llorine bleaching lechnology 
is adval1ced and techni.cal managers 
de\'elop better methods to control the 
bleaching process. There are also ad­
''anced wa),s of brightening paper 
through the use of fillers mixed with 
the pulp and coalings applied afler il 
is made into paper. These lechnolo­
gies are currently in a Stale of rapid 
development. Coalings and fillers al­
ready make up a dlird by weight of 
some papers. like magazine stOCk, and 
lhis percentage is cxpecled to grow 
substalllially in coming years. 

Mechanical pulp is weak, so il is 
cspeciall~' suitable for making papers 
like newsprint thatdo not requirc greal 
strength during the priuullg opera­
lion. Such papers usually donOllleed 
10 be \'erv whileandarcoflen used for 
only a s!\on lime, so it is possible to 
obtain salis factory resulls wilh a 
bleaching "'gem far less powerf ulthan 
chlorine, usually hydrogen peroxide, 

ball in pulp and paper z<ro-discharge 
eff ons. The most importanl concern 
in designing non-chlorine krafl 
bleaching methods is to minimize the 
need for that bleaching. Allnon-chlo­
rine chemicals reduce lhe streng lh of 
krafr pulp, which c.'ln only be weal-;­
ened to a limited degree if it is to be 
used in operations like high~speed 
magazine printing. which requirestre­
mendous Strengtl1. 

Designers of non-chlorine kraft 
bleaching processes therefore focus 
thei.r efforts in three areas: 

• Cooking the pulp so that it requires 
less bleaching (for example, an 
advance called "extended cooking" 
has recently been improved on with 
a method called "modi.fi.ed 
continuous cooki.ng"); 

• Using less bleach durlng Ihe 
bleaching slages (princi.pally by 
lmproving "extraction."theremov:a1 
of free-floating lignin and other 
waste between stages); and 

• Modifying metllods of using non­
chlorine chemicals (such as 
manipulating the pressure and 
concentration of the chemicals in 
the pulping mixture)sothattheydo 
less damage lO the cellulose. 
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... Pulp and Paper
Industry Response

Most Great Lakes mills are not mov-
ing toward eliminating the use of dtlo-
rine. They are simply responding to
existing or anticipated regulation,
which in both Canada and the United
States is focusedon limiting theemis-
sion of dioxins and f urans. To meet
these regulations, most Great Lakes
mills are employing or planning to
employ so called"virtual elimination"
technology. Its elements are:

• Replacing existing chlorine gas
bleaching with chlorine dioxide
bleaching. This reduces organo-
chlorine discharges by half and
driver levels of 2,9,7,8 dioxin and
2,9,7,8 furan under the limits of de-
tection in effluent;

• Adding secondarytreaunent, which
diverts between 20 and 50 percent
of organochlorines to a combina-
tion of air, sludge,andcnnversionto
organic salts -Pu, sludge is usu-

ally dumped on land; and

• Adding an oxygen "pre-bleach."
This is an essential step on the way
to eliminating chlorine. However, it
cannot replace chlorine inde-
pendently. This step is being added
in only a few mills

Pulpand paper makers want regu-
lation to be based only on levels of
waterbomedischarge,noton theorigi-
nal use of persistent, toxic chemicals
or their precursors (chemicals that
combine to become persistent and
toxic during the production process
or during or after discharge).

The industry claim is that chlo-
rine is essential to the pulp-making
process, and that in any case there is no
need to stopusing chlorine because its
toxic byproducts can be limited to "ac-
ceptable" levels in effluent To sugar-
coat the idea of acceptable levels of
persistent toxic substances, the indus-
try commonly refers to it as "virtual
elimination in effluent"

The European example shows that
chlorine is unnecessary for bleaching
any but the most specialized of papers,
1 or which chlorine-free methods have
yet to be developed

The idea of acceptable levels of
discharge can be dismissed almost as

O F P O L L U T 1 0 N P R E V E N T

easily. The concept is the underpin-
ning of objections to discharge regu-
lation by all industry, but it has no
application in the context of pulp-
and paper-making: bleaching efflu-
ent contains just too many compounds
that are both harmful in quantities
almost below measuring and likely to
remain in the environment unaltered
for decades.

Furthermore, it is only reasonable
to think that there are many more
such compounds among the two-thirds
of organochlorines in bleaching ef-
fluent not yet studied. Applied to
bleaching effluent, "acceptable levels
of discharge" is just another way of
saying "no news is good news."

Under the industry's idea of an
effective regulatory system, the al-
lowed level of most chemical dis-
charges would be slightly below what
has been proved toxic; for the most
dangerous compounds, the allowed
limits would be set below what has
proved detectable. Chemicals not
proved to be toxic would not be regu-
lated

Unfortunately, the record of tox-
icity studies is drat their conclusions
are often reviseddownward every few
years, sometimes by orders of magni-
tude. As for compounds not yet stud-
ied, bleaching produces so many that
it would be impractical to prove which
of them are toxicin anything less than
decades. Even that effort would be
possibleonlyif agovernmentresearch
Programs many, many times more ac-
tive than today were put into effect
Knowledge aboutdioxin, which isonly
barely adequate, has cost about $5 bil-
lion. We would bankrupt ourselves
attemptingsuch studyof as the chemi-
cals produced in pulp and paper mak-
ing.

In any case, environmental his-
tory has generally been one of find-
ing out that chemicals are substan-
tially more dangerous than originally
thought after they have already been
permitted into the environment in
large quantities. Lead is a good ex-
ample of this process. Its level of
generally recognized toxicity in the
environment has been reduced to less
than a thousandth of that considered
problematic in the early. 1970s.

To base regulation on proving
which organochlorines are toxic and
at what levels is really to argue against
a comprehensive effort to protect hu-
man or wildlife health from these
chemicals. Organochlorines are at-
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ready well-known to be very danger-

Zero Discharge

Zero discharge is the only compre-
hensive way to protect the ecosystem
on which Great Lakes humanity is so
dependent. This is why Annex 12 of
the CreatL.akes Water Quality Agree-
ment declares that, 'The philosophy
adopted for control of inputs of per-
sistent toxic substances shall be zero
discharge." Annex 12 also declares
that the intent of the programs out-
lined

ur
lined in the annex is to"virtually elimi-
nate input of persistent toxic sub-
stances," a straightforward acknowl-
edgment that leakage from 50 years
of toxic landfilling and other non-
point sources of pollution will never
be completely brought under control.

Unfortunately, industry has seiz-
ed on this phrase, "virtual elimina-
tion," as if it were the governing ideol-
ogy of Agreement-based pollution
regulation. The reason is clear. Being
non-quanutative,"virtual elimination"
allows industry to argue for conve-
nient emission levels: "below detec-
tion" or "environmentally acceptable"
This bypasses the undeniable bottom
line: small releases build up to huge
quantities in sediment and wildlife.

Sincethe introduction of the zero
discharge philosophy at the 1978 rene-
gotiation of the Great Lakes Water
Quality Agreement, environmental-
ists have greatly refined the concept-
It now encompasses the activities
needed to actually bring zerodischarge
into effect These activities have two
major components: pollution pre-
vention and sunset permitting.

Pollution Prevention

The traditional method of mediating

pollution problems is pollution con-
trol, which captures some toxic waste
in filters and attempts to dispose of it
safely, or at least more safely. This
method is seriously flawed for two
principal reasons To capture wastes
and dispose of them often ends up
merely delaying contamination or
transferring contaminants to another
place, The tall smokestacks built to
reduce power-plant air pollution in
local communities were quite effer
Live; unfortunately, neighboring re-
gions paid the price of increased acid
rain. In like manner, waste incinera-
tion of toxic sludge transforms a wa-
ter discharge into a smaller air emis-
sion and an ash deposit in a landfill.
That deposit will eventually leak into
the surrounding water table or else
require expensive containment. Pol-
lution control does not stop contami-
nation of the environment. It delays
contamination by transferring pollut-
ants from one medium to another.

In any case, because emissions are
cut but not eliminated by the various
filtering processes, contamination of
the environment is merely slowed
With growth in population and per-
capita consumption, reduced rates of
contamination eventually end upgen-
crating the same or even increased
actual levels of discharge.

Pollution control of pulp and pa-
perdischarges manifestall these faulu,
Official US. "best available technol-
ogy" for pollution control of pulp-
and paper-making discharges speci-
fies the construction of aerated la-
goons to drastically reduce non-per-
sistent on-persistent substances, and convert a small
amount of persistent organochlorines
into inorganic salts that are neutral in
effect if not benign. But a substantial
amountof organochloritun aze merely
deposited in lagoon sludge, which is
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... Pulp and Paper 
Industry Response 

Most Great Lakes mills are not mov~ 
i ng toward eliminaling the use of dllo­
rine. They are simply responding to 
existing or anticipated regulation. 
whi ch in both C'...anada and the U ni ted 
Stales is focused on limiting the emis· 
sian of dioxins and f urans. To meet 
these regulauorni, most Creal Lakes 
mills are employing or planning La 

employ so-called "virtual elimination" 
technology. hs clements are: 

• Replacing existing chlorine gas 
b1eaching with ch10rine dioxide 
bleaching. This reduces org-ano-­
chlorine discharges by half and 
drive:f leve1~ of 2.3,7,8 dioxin and 
2,3,7.8 luran under the limits of de­
tection in effluent; 

Adding secondary treatment, which 
di\'ens between 20 and 50 percent 
of organochlorines to a combina­
tion of air, s1udge, .• mdconversionto 
inorganic salts... ~nLe sludge h. usu­
ally dumped on land; and 

• Adding an oxygen "pre-bleach." 
This is an essential step on the way 
to eliminating chlorine. However. it 
cannot replace chlorine inde­
pendently. This step is being added 
in only a few mills. 

Pulp and paper makers want regu­
lation to be based only on levels of 
waterbornedischargc,noton the origi­
nal use of persistent, toxic chemicals 
or their precursors (chemicals that 
combine to become persi:itent and 
toxic during the production process 
or during or after di.scharge). 

The industry claim is that chlo­
rine is essential to the pul~making 
process, and that i n any case there is no 
need to stop using chlorine because its 
toxic byproducu can be limited to "ac­
ceptable" levels in effluent. To sugar­
coat the idea of acceptable levels of 
persistentto:xic substances, the indus­
try commonly refers to it as "virtual 
elimination in effluenL" 

The European example shows that 
chlorine is unnecessary for bleaching 
any but the most speCIalized of papers. 
f or which chlorine-f ree melhods have 
yet to be developed 

The idea of acceptable levels of 
discharge can be dismissed almost as 
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easily. The concept is the underpin­
ning of objections to discharge regu­
lation by all industry, but it nas no 
application in the context of pulp­
and paper-making: bleaching efflu­
entcontainsjustloomanycompounds 
that are both harmful in quantities 
almost below measuring and likely to 
remain in the environment unaltered 
for decades. 

Furthermore, it is only reasonable 
to think that there are many more 
sHch compounds among the two--thirds 
of organochlorines in bleaching ef­
fluent not yet studied Applied to 
bleaching effluent., "acceptable levels 
of discharge" is JUSt another way of 
saying "no news is good news." 

Under the industry'S idea of an 
effective regulatOr)' system, the al­
lowed level of most chemical dis­
charges would be slightly below what 
has been proved toxic; for the most 
dangerous compounds, the allowed 
limits would be set below what hill 
proved detectable. Chemicals nOl 
proved to be toxic would not be regu­
lated 

Unfortunatelv. the record of tox­
icitv studie5 is lh~t their conclusions 
are'oftenreviseddownwardevery few 
years, sometimes by orders of magni­
tude As for compounds not yet stud­
ied, bleaching produces so many that 
it would be impractical toprove which 
of them are toxicin anything less than 
decades. Even that effon would be 
pos.si bleonly if a government research 
programs many. many times more ac­
tive than today were put into effecL 
Knowledge aboutdloxin. which is only 
baTely adequate, hou Cost about $5 bil­
lion. We would bankrupt ourselves 
auemptingsuch Sludyofall the chemi­
cab produced in pulp and paper mak­
ing. 

In any case. environmental hiS­
tory has generally been one of find­
ing out that chemicals are substan­
tially more dangerous than originally 
thought after they have already been 
permitted into the environment in 
large quantities. Lead is a good ex­
ample of this process. Its le"eI of 
genf':rally recognized IOxicity in the 
environment has been reduced to less 
than a thousandth of that considered 
problematic in the early.1970s. 

To hase regulation on proving 
which organochlorines are toxic and 
at what lew·ls is really to argue against 
a comprehensive effon to protect hu­
man or wildlife health from these 
chemicals. Organochlorines are al-
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re:ady weB-known to be very danger­
ous. 

Zero Discharge 

Zero discharge ill the only compre­
hensive way to protect the ecosystem 
on which Creat Lakes humanity is so 
dependenL This is wh y Annex 12 of 
theGreatLakes Water Quality Agree­
ment declares that., 1"he philosophy 
adopted for control of inputs of per­
sistent toxic substances shall be zero 
discharge." Annex 12 also declares 
that the intent of the programs om­
Hnedinthea.tmexisto"vinuaUyelimi~ 
nate input of ~rsistem toxic sub­
stances," a straightforward acknowl­
edgmem that leakage from 50 years 
of toxic landfilling and other non­
point sources of pollution will never 
be completely brought under control. 

Unfortunately. industry has seiz­
ed on this phrase, "virtual elimina­
tion," ou if it were the governing ideol­
ogy of Agreement -based pollution 
regulation. The reason is dear. Being 
non-quanlitative,"'irtual elimination" 
allows industry to argue for conve­
nient emission le,'els: "below detec­
tion" or" environmentally accepta ble" 
This bypasses the undeniable bottom 
line: small releases build up to huge 
quantities in sediment and wildlife. 

Since the introduction of the zero 
discharge philosophy at the 1978 rene­
gotiation of the Great Lak~ Water 
Quality Agreement., environmental­
ists have greatly refined the concept 
It now encompasses the activities 
ne<:ded toactually bring zerodischarge 
into effect. These activiues have two 
major components: pollution pre­
vention and sunset permitting. 

Pollution Prevention 

The traditional method of mediating 
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pollution problems is pollution con­
trol, which captures some toxic woute 
in filters and anempts to dispose of it 
safely, or at least more safely. This 
method is seriously flawed for two 
principal reasons. To capture wout~ 
and dispose: of them often ends up 
merely delaying contamination or 
traruif ening contaminanu to another 
place. The tall smokestacks built to 
reduce power-plant air pollution in 
local communities were quite effec­
tive; unfonunateiy. neighboring re­
gions paid the price of mcreased acid 
rain. In like manner. waste incinera­
tion of toxic sludge transforms a wa­
ter discharge into a smaller air emis­
sion and an ash deposit in a landfill 
That deposit will eventually leak into 
the surrounding water table or else 
require expensive containmenL Pol­
lution control does not stOp contami­
nation of the environmenL It delays 
contamination by transferring poll ut­
ants from one medium to another. 

In an y case, because emissions are 
cut but not eliminated by the various 
filtering processes, contamination of 
the environment is merely slowed 
With growth in population and per­
capita consumption, reduced rates of 
contamination eventually end upgen­
erating the same or even increased 
actual levels of discharge. 

Pollution control of pulp and pa­
perdischarges manifestaU these faults. 
Official US. "best available technol­
ogy" for pollUtion control of pul~ 
and paper-making discharges speci­
fies the construction of aerated la­
goons to drastically reduce non·~ 
sis tent substances., and convert a small 
amountofpersistentorganochlorin~ 
i,nto inorganic salts that are neutral in 
effect if not benign. But a substantial 
amount of organochlorines are merely 
deposited in lagoon sludge, which is 
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Baby Steps to Zero Discharge in Lake
vv f: a yen of tt,ph,

Septembers meeting of the In-
ternational Joint Commission wit-
nessed the release by the United
States, Canada, Ontario, Minnesota,
Michigan, and Wisconsin of the long-
awaited "Bi-National Program to
Restore and Protect the Lake Supo-
rior Basin"

The governments claim that the
program responds to the I)Cs 1989
call to establish Lake Superior as a
zero-discharge demonstration area-
By

rea
By and large, however, the actions
described in the program are a
recitation of existing regulatory pro-
grams supplemented by new initia-
tives that propose protection foronly
limited areas of the lake.

Missing in the "Binational Pro-
gram" is the measure that defines
government seriousness about zero
discharge of persistent toxic chemi-
cals into Lake Superior. a freeze on
all new and increased releases of
chemicals into the lake.

In the United States this could
be accomplished by designating the
whole. of Lake .Superior as Out-
standing Ma, uouzl Resource Waters
for persistent toxic pollutants under
the US. Clean Water Act. On the
Canadian side a similar designation
could be made through the Canada-
Ontario Agreement Respecting
Great Lakes Water Quality, as well
as under the Canada Water Act.

Of course, this is only the first
step that is required. The govern-
ments should also have a plan to
phase out the use and discharge of
persistent toxic substances. This can
be started immediately through ex-
isting regulatory programs such as
the National Pollutant Discharge
Elimination 5vstem in the United
States and through Control Orders
to Cantina.

United State,

In the "Binational Program" the

... Pulp and Paper
usually disposed of in a landfill, or
even by incineration.

A further substantial amount of
lagoon-treated pulp-and-paper or-
ganochlorines are simply evaporated
(miatilized, in regulatory parlance). It
is worth noting here that although
pulp-making is the largest source of
Persistent oxic discharge to the Lakes,
the largest source of persistent toxic
input to the Lakes is from non-point
sources, particularly (and amazingly)
air deposition, a substantial portion of
which (yet more amazingly) comes
from Mexico. This has become clear
because, for example, high levels of
PCBs, no longer produced in the
United States or Canada, continue to
turn up in Great Lakes ,eater samples
and cannot be accounted for by sedi-
ment disturbances.

Lagoon technology reduces per-
sistent toxic pulp and paper discharges
by only 50 percent. The rest flows
freely into the Great Lakes, where it
will last for years, be stirred up from
the bottom periodically in the,,ake of
storms, accumulate in the tissues of
wildlife and harm their ability to re-
produce, and be consumed by people
in fish and drinking water.

Poll noon prevention is the auempt
in regulation and industrial practice
to bypass studies of temporary valid.
icy, tcchnologics of limited of feet, and
half-measures with unfonunate trade-
offs. A few of the most important
pollution prevention techniques de-
veloped in the last few years arc:

• Chemical substitution, which
replaces persistent toxic chemicals
n production processes with

chemicals that are non-persistent

United States government pledges
to designate specific areas of the
Great Lakes Basin (mostly waters
off the shores of national parks. rec-
reational areas and wildlife refuges)
as Outstanding National Resource
Waters (ONRW). This would have
the effect of instituting a freeze on
the discharge of persistent toxic
chemicals in those areas.

The government also plans to
designate all the waters of Lake Su-
perior as Outstanding International
Resource Waters (OIRW). Under
OIRW "the increased discharge of
certain designated persistent bioac-
cumulative toxic substances will not
be allowed without an adequate
antidegradation demonstration."
Such a demonstration requires proof
that proposed new or increased dis-
charges would not further degrade
the existing quality of area water.

Although they appear ground-
breaking, the US. designations have
crippling flaws. ONR W designation
provides the highest level of protec-
tion for water under the Clean Wa-
ter Act, but the areas to be protected
by ONR W status under the program
are mainly places where siting of
industrial facilities is already pro-
hibited or unlikely to occur. The
designation provides an additional
laver of protection for waters that
are (relatively) pristine, but it does
nothing to protect other areas of
Lake Superior from existing and
new sources of persistent toxic sub-
stances.

OIRW designation,slated for the
whole of Lake Superior, offers less
protection than ONRIV Status-
OIRW

tatus.
OIRW designation currently has no
meaning under law. The "protec-
tion" offered by such a designation
h i nges on an -anb-degradation dem-
onstration:' The tests and —nd., ds
for anti-degradation arc ,ill being
defined through if,, Great Lakes
W.,cr Quality I nu is ti ve process. The
test being used for Lake Superior

and non-toxic

• Process change, which alters
production processes to eliminate
the need for persistent toxic
chemicals; and

• Product reformulation, which
redesigns products to eliminate the
need for persistent toxic chemicals.

Zerodischarge-oriented pulping
uses all these techniques. Oxygen,
ozone and hydrogen peroxide (and,
perhaps someday, substances such as
nitrogen oxide and sodium hydro-
sulphite) are used as substitutes for
chlorine. Cooking and extraction
modifications and advances in the use
of fillers and coatings make the use of
those substitute chemicals practical.
And market segmentation and mill
integration allow a form of product
i eformu lation, in wh ich pulp strength
and brightness can be tailored to the
needs of the paper it will be made into.

It is important to note that pollu-
tion prevention changes can result in
cost savings that repay pollution pry
vention investment within a couple of
years, sometimes more quickly. Ex-
pensive chemicals can be recycled, o
el iminated i n favourof chmper chemir
c aps, and the costs of waste disposal can
be reduced or eliminated entirely.

Goods produced without the use
of toxic chemicals can often be mar-
keted at a premium on that basis. This
is particulariv true in the paper indus-
try. Even as pulp prices are falling
worldwide, chlorine-free pulp., are
commanding a premium of between
S50 and S80 per tonne

Sunset Permitting

The second major vehicle for imple-

combines "best available technology"
requirements, which are as yet un-
defined, wi t h socioeconom is consid-
erations. In Wisconsin, for example.
one additional job is sufficient dem-
onstration of a socioeconomic need.
The OI R W designation does not put
a f reeze on inputs of persistent toxic
substances and it does not prohibit
new facilities from discharging per-
sistent toxic substances.

Furthermore, the program tar-
gets only nine chemicals--2.3,7,8
TCDD, octachlorostyrene, hexa-
chlorobenzene, chlordane. DDT,
DDEand itsmetabolites, toxaphene,
PCBs, and mercury. Several of these
chemicals are not even discharged
into Lake Superior from point
sources. By contrast, the Great Lakes
Water Quality Initiative, a process
being undertaken by the eight Great
Lakes states and the US. Environ-
mental Protection Agency to develop
uniform water quality criteria, has
already identified over 40 persis-
tent, bioaccumulative toxics for im-
mediate action. At a minimum, the
program should target those chemi-
cals currently identified in the Ini-
tiative process.

The program also fails to ad-
dress phasing out existing sources of
persistent toxic chemicals. The "Bi-
national Program" indicates that in-
dustry will be required to develop
reduction plans for each new or re-
issued toxics discharge permit that
has an effluent limit below deice-
Lion eterLion (this is thecase for dioxin, PCBs
and mercury). However, the actual
implementation of these reduction
plans is not mandatory, nor is it en-
forceable.

Canada

In the Canadian portion of the plan,
thcfederal Z,overnmentmhd Ontario
pledged to address dhc issue of spe-
cial designation during the renego-
tiationoftheG nada-OntarioAgree-

menti ng zero d recharge policies is um.
set permitting. Cost savings,"en,iron-
mental ly safe` marketing, and reduced
government oversight are the carrots
of pollution prevention. Sunset It -
mitting is the suck.

Traditional pollution control reg.
ulators set a legal limit to the amount
of a given chemical that can be re-
leased in a given place. The impos-
sible job of these regulators is to dr
cide permissible levels of pollution,
levels that supposedly will not harm
human health These decisions are
inevitably arbitrarv.

Sunset permitting simplifies regu-
lators'jobs. They set times by which
discharge and/or use of given chemi-
cals must cease, with intermediate
deadlines for declining permissible
levels of discharge. To do this regula-
tors need onh look at the technical
and economic feasibility of imple-
menting zero-discharge processes.

The next step to cleaning up and
protecting the Great Lakes is to apply
zero discharge ideas to a major indus-
try. In doing so, Great lakes environ-
mentalists and regulators will perfect
government programs, regulations
and enforcement oriented toward zero
discharge, learn how to help along
market changes that facilitate zero
discharge, and develop means to as-
sure that conununi ties and workers do
not bear the brunt of dislocations
caused by that transition.

Pulp and paper is the industry of
choice for this first step. It is techni-
cally ready ho implement needed
changes, and will not suffer economi-

What Can Be Done Now

The role of environmentalists in the
great conversion of pulp and paper

Superior
ment. However,no details were given
on how special designation might
fulfill the IJC's recommendation.

The federal and provincial gov-
ernments are also developing water
quality regulations for pulp and pa-
per mill discharges. The "Binational
Program" never clearly delineates
how effluent controls will be. de-
fined. For example, will the empha-
sis in pulping be on eliminating the
use of chlorine, or on simply reduc-
ing organochlorine concentrations
in effluent%

Theplan doesstate that the regu-
lations of the Ontario Municipal and
Industrial Strategy for Abatement
"are being developed to virtually
eliminate persistent toxic substances
from industrial effluents." The use
of the term "virtual elimination" in
this manner is very disturbing. It
indicates that the aim of the Prov-.
ince is to focus reduction efforts on
discharges rather than on the origi-
nal use of toxic chemicals- Focusing
reduction efforts on the end of the
pipe merely transfers pollution to
different media For example, in-
creasing treatment of water dis-
charges creates more toxicity in the
sludge. The sludge is eventually
landfilled or incinerated, transfer-
ring toxic contaminants from the
original water discharge toland and
air.

It is apparent that the giant steps
citizens had hoped to achieve for
Lake Superior are not forthcoming
in the "Binational Program" of the
Great Lakes governments. The fed-
eral governments have not identi-
fied specific actions to establish a
freeze on new or increased dis-
dhargesof persistent toxic substances
into the Lake, nor have the govern-
ments identified mechanisms for
phasing out existing sources of per-
sistent toxic pollutants,

will be threefold:

• To hold the line on the definitional
issues surrounding zero discharge-
it is far different from "virtual
elimination';

• To hold the feet of government to
the fire in implementing zero
discharge programs instead of
pollution control programs; and

• To educate American consumers
about the urgent need to use
chlorine-free paper.

Greenpeace and its friends will
soon be holdingan international meet-
ing to decide the elements of a con-
certed campaign to begin putting seri-
ous pressure on pulp and paper mak-
ers to start making chlorine-free prod-
ucts.

In the meantime, grassrootsGreat
Lakes activists can help reduce persis-
tent toxic pulp-and-paper discharges
to the Great Lakes in two major ways:

• Urging prograinson government at
the local, city, county and state levels
to reduce the use of paper and to
recycle it; and

• Inserting into procurement policies
issued by such bodies clauses that
privilege chlorine-free paper as they
now often privilege recycled paper.

Using less paper means making
and bleaching less pulp(and,of course,
destroying fewer trees). And obtain-
ing chlorine-free procurement poll-
cics laying the strongest basis
for chlorine-frec pulp and paper pro-
duction: marketplace demand
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Baby Steps to Zero Discharge in Lake Superior 
b)'KareJi J\1HJ-Plry 

Seplembel"'s meetlng of Ihe in­
ternalional Joint Commission wil­
nessed {he release bv lhe United 
Stales. Ca.nada, Onlari~, Minnesola. 
Michigan. and \"'isconsin of lhe long­
av.'ailed "Bi-National Program LO 
Restore and PrOlect the Lake Supe­
rior Basin." 

Thegovcrnments claim {hat the 
program responds to lhe IJCs 1989 
call to establish Lake Superior as a 
zero-discharge demOnSll":llion area... 
By and large. however, the actions 
described tn the program are a 
redtalionof eXisling regulatory pro­
grams supplemented by new initia­
tives that propose protection for only 
limiled areas of the lake. 

Missing in the "Binational Pro­
gram" is the measure thal defines 
government seriousness about zero 
discharge of persistent toxic chemi­
cals into Lake Superior: a freeze on 
all new and increased releases of 
chemicals into the lake. 

In the United States this could 
beaccomp1ished by designating the 
whole of Lake Sllp<.',:r1Qr as Out­
standing ~ation.2l Resour.ce Waters 
for persistent toxic pollutants under 
the U.s. Clea'l 'Water Act. On the 
Canadian side a similar designation 
could be made through the Ca nada­
Ontario Agreement Respecting 
Great Lakes \\'aler Quality, as well 
as under the Canada Water Act. 

Of course. this is onlv the first 
step that is required Th'e govern­
ments should also ha\'e a plan to 
phase out the use and discharge of 
persist em toxic su bstances. This ca n 
be starled immediately through ex­
Isting: regulatory programs such as 
the Xational Pollutant Discharge 
Elimination S ... stem in the COlted 
States (Inti through Control Orders 
in~n;lri.<l. 

United St.at.es 

In dw ·'Blilalion;ll Program·· tlw 

... Pulp and Paper 
usuall~' disposed of in a landfill, or 
even bv incineration. 

A further substantial amount of 
lagoon·trealed pulvand-paper or· 
ganochlorines are simply e\'aporated 
(volaliliz.ed, in regulatory parlance). It 
is \\-'orth noting here thal although 
pulp-makmg is the largesl source of 
perslSlent {Ox IC diSCharge lo the Lakes, 
the largesl source of persistent toxic 
inpullo the Lakes IS f rom non-point 
sources, particularly (and amaZingly) 
air depoSition, a substanlial portion of 
which (~'et more amazingly) comes 
from Mexico. This has become dear 
because, for example, high le\'els of 
PCBs. no longer produced in the 
United Slates or Canada, continue to 
turn up in Great Lakes water samples 
and cannot be ao:oumed for by sedi­
ment disturbances, 

Lagoon technology reduces pel­
slstenttoxic pulp and paper discharges 
b~' only 50 percent. The reSl flows 
freely imo the Great Lakes, wherc It 
will last for years, be stirred up from 
the bouom periodically in the \"ake of 
storms, accumulale in the tissues of 
wildlife and harm their abilitv to re­
produce, and be consumed by'people 
in fish ann drinking water 

Pollution prevention is theattempl 
in regulation and inclu5;lrial practice 
to bypa..<;s sllldies of temporary valid· 
ity, technologiesoflimi{(~d effect~ a.nd 
hal f ·mcasurcs with Ilnf on Iinale Ir<ldf""­
offs. A few of lhe mOSl important 
pollution prc\'ention techniques de· 
veloped iHtlle last few years are: 

• Chemical substilutlon. which 
replaCl~s persistcnt loxic chemicals 
in production processcs with 
chemicals that are non-persi$;tenl 

United Slales govcrnment pledgc~ 
lo designatc specif.ic areas of the 
Great Lakes Basin (moslly waters 
off the shores of nalional parks. rec­
reational areas and )"ildlife refuges) 
as OUlslanding National Resource 
vVaters (ONRW). This would have 
the effect of instiluting a freeze on 
lhe disdlarge of persistenl toxic 
chemicals in those areas. 

The government also plans to 
designate all the walers of Lake Su­
perior as Outstanding International 
Resource Waters (OIRW). Under 
OlR\V "the increased discharge of 
certain designa ted persistent bioac­
cumulative toxic substances will not 
be allowed without an adequate 
anti degradation demonstration," 
Sucha demonstration requires proof 
that proposed new or increased dis­
charges would not further degrade 
the existing quality of area waler. 

Although they appear ground­
breaking. the U.s,designalions have 
crippling flaws. ONR W designation 
provides the highest level of protec­
tion for water under the Clean Wa­
ter Act. butthe areas to be protected 
by ONR W status under the program 
are mainly places where siting of 
industrial facilities is already pro­
hibited or unlikely to occur. The 
designation provides an additional 
layer of protection for waters that 
are (relatively) pristine, but it does 
nothing to protect other areas of 
Lake Superior from existing and 
new sources of persistent toxic sub-­
stances. 

OIRv.,' designalion,slaledf or the 
whole of Lake Superior, offers less 
protection lhan ONR''''' StatllS. 
OIR\'" designation currenlly has no 
meaning under la)\·. The "protec­
liOn'· offered by such a designation 
hinges on an -anti-degradation dem­
onstration:' The tests and standards 
/ or ilnri-degl·adatioTl "I·t; still bein;z 
rlefined through thl.: Great Lakc~ 
\\':uerQualll)' Initi:::niveproccss. The 
leSl being lIsed fOI· Lake SUpel"iOl 

and non-toxic; 

Process change, which alters 
produclion processes to eliminate 
the need for persistent toxic 
chemicals; and 

Product reformulalion, which 
redesigns products to eliminale the 
need for persistent toxic chemkals. 

Zero-discharge-oriemed pulping 
uses all these techniques. Oxygen, 
ozone and hydrogen peroxide (and. 
perhaps someday. substances such as 
nitrogen oxide and sodium hydro­
sulphile) are used as substitutes for 
chlorine. Cooking and eXlraclion 
modifications andad'·ances in the use 
of fillers and coatings make the use of 
those sub.stitute chemicals practical. 
And market segmentation and mill 
integration allow a form of product 
I eformulation, in which pulp strength 
imd brighmess can be tailored to the 
needs of the paperit will be made into. 

h is impor tant to note lhal pollu­
tion prevention changes can result in 
COSt sa\·ings thal ,·epay pollution pre­
vention investmem within acouplc of 
years, sometimes more quickl~. Ex­
pensi\·e chemicals can be recycled, or 
eiiminat<.."<i inf a\'ouro[ cheaperchemi­
C:lls, and the costS of waste disposal ean 
be reduced or eliminated entirely. 

Goods produce.1 \"'ithoul the use 
of {Oxic chemicals can often be mar­
keted at a premium oilihal basis. TIll.!' 
is p;J.rticllbrly frlle in the paper indus· 
try. Ev~n as pilip prtces arc f:llling 
worldwidl~. chlorinc·free pulps :lre 
commanding a rr(,lnillOl of between 
$50 and $80 pt·r fonne 

Sunset Permitting 

The second m~ior \'ehicle for imple-

combines "l>est available technology" 
rcquirements, which arc as yel un­
defined, with socioeconomic consid­
erations. In ""isconsin. for example. 
one additional job is sufficient dem­
onstration of a socioeconomic need. 
The OIR\\' designation does not PUl 
a freeze on inputsofpersistem toxic 
substances and it does not prohibit 
new facilities from discharging per­
sistent toxic substances. 

Furthermore. the program tar­
gets only nine chemicals--2.3,7.8 
TCDD. octachlorostyrene, hexa­
chlorobenzene, chlordane. DDT, 
DOE and its metabolites, toxaphene. 
PCBs. and mercury. Several of these 
chemicals are nOl even discharged 
into Lake Superior from point 
sources. By COntrast, the Great Lakes 
Water Quality Initiative. a process 
being undertaken by the eight Great 
Lakes states and the US. Environ­
mental Protection Agency to develop 
uniform water quality criteria. has 
already identified over 40 persis­
tent, bioaccumulative taxies for im­
mediate action, At. a minimum. the 
program should target those chemi­
cals currently identified in the Ini­
tiative process. 

The program also fails to ad­
dress phasing out existing sources of 
persistent lOxic chemicals, The "Bi­
national Program" indicates that in­
dustry will be required to develop 
reduction plans for each new or re­
issued toxies discharge permit that 
has an efnuent limit below detec­
tion (this is the case for dioxin. PCBs 
and mercury). However, the actual 
im?lementa~ion of lhese reduction 
plans is not mandatory. nor is it en­
forceable. 

Canada 

In the Canadian ponion of the plan. 
the f ederal ~(l\'ernmentanct On tario 
pledged to ~ddl·es~ lhe issue of spe­
cial desiznation during the renego­
tiation of the C,nada-o'-m3rio Agree-

menting zero discharge policies is sun­
set permitting. C..oslsa\·ings, "environ· 
mentally saf c~ marketing,311d reduced 
government o\·ersight are the carrots 
of pollution prevention. Sunset per­
mitting is the suck. 

Traditionalpollution control reg­
ulators SCl a legal limit lO the amount 
of a gil-'en chemical that can be re­
leased in a gi\'cn place. The im)J:Os­
sible job of these regulalors is to de­
cide permissible levels of pollution 
levels that supposedly will not harm 
human health.. These decisions are 
ine\irabh· arbitran. 

Sunset permilting simplifiesregu· 
blors' jobs. TIley set times by which 
discharge and/or useof given chemi· 
cals must cease, with intermediale 
deadline.s for declining permissible 
le\·els of discharge. To do this regula­
torS need onl \. look al the technical 
and economic feasibilil~' of imple­
menting zero-discharge processes. 

TIle next step to cleaning up and 
prolecting the Great Lakes is to apply 
zero discharge Ideas to a major Indus· 
try. I n doing so, GrealLakes en \'1ron­
mentalists and regulators \\'ill perfect 
go\·ernmem program.s, regulations 
and en f orcemenl oli emed toward zero 
discharge, learn how {O help along 
macJ..el changes that facilitate zero 
dischargc, ;J.lld de\·elop means to as· 
surethatcOmrnunilies and workers do 
not bear tIle brul1l of dislocations 
cawed bv thill LIall.)ition. 

Pulp' and paper is lhe industry of 
choice for this first step. It is techni­
cally read\" 10 implemc!lt needed 
changes, and I ... illnot suffer economi­
cally ill the proccs~. 

Whal Can Be Done NoW" 

The role of en\'ironmcnr.alists in the 
great con\'ersion of pulp and paper 

In enL However. no details were given 
on how special designation might 
fulfill the IjCs recommendation. 

The federal and provincial gov­
ernments are also developing water 
quality regulations for pulp and pa­
per mill discharges. The "Binational 
Program" never clearly delineales 
how effluent controls. will ~ df"­
fined For example, will the empha· 
sis in pulping be on eliminating the 
use of chlorine, Or on simply reduc­
ing organochlorine concentrations 
in effluent? 

Theplandoesstate that theregu­
lations of the Ontario Municipal and 
Industrial Strategy for Abatemem 
"are being developed to virtually 
eliminate persistent toxic subsrance. .. 
from industrial effluents." The use 
of the term "virtual elimination" in 
this manner is very disturbing. It 
indicates that the aim of the Prov-. 
ince is to focus reduction efforts on 
discharges rather than on the origi­
nal use of toxic chemicals. Focusing 
reduction efforts on the end of the 
pipe merely transfers pollution to 
different media. For example, in­
creasing treatment of water dis~ 
charges creates more toxicity in the 
sludge. The sludge is eventually 
landfilled or incinerated. transfer­
ring toxic contaminants from the 
original water discharge to land and 
air. 

Ilis apparent that the giant steps 
citizens had hoped to achieve for 
Lake Superior are not forthcoming 
in the "Binational Program" of the 
Great Lakes governments. The fed· 
eral governments have nOt identi· 
fied specific actions to establish a 
freeze on new Or increased dis­
dlarges of persistent toxi c substances 
into the Lake, nor have the govern­
ments identified mechanisms for 
phasing out existing sources of per­
sistent toxic pollutants. 

will be threefold: 

• To hold the hne on the definitional 
issues surrounding zero di.scharge­
il is far different from "virtual 
elimination"; 

• To hold the feet of government to 
lhe fire in implementing zero 
discharge programs instead of 
pollution control programs; and 

• To educale American consumen 
about lhe urgent need to use 
chlorine-free paper. 

Greenpeace and its friends will 
soon be holding an international meel­
ing to decide the elements of a con­
certedcampaign to begin putting seri­
ous pressure on pulp and paper mak­
ers to stan making chlorine-free prod­
ucts. 

In the meanti me, grassroots Great 
Lakes activlsts can help reduce persi.s· 
tent {Oxic pulp-and-paper discharges 
to the Great Lakes in two major wa ys: 

• Urging programs on governmem at 
the local, City, COUnty and stateleveb 
to reduce the use of paper and to 
recycle it; and 

• Inserting into procurement policies 
issued by .such bodies clauses that 
privilege chlorine-free paper as they 
now often privilege recycled paper. 

U:'Iing less paper means making 
and bleaching less pulp(and.of course. 
destroying fewer trees). And obtain­
illg chlorine-free procurement poli­
cics mcam laying lhe strongest basis 
for chlorillc-frcc pulp and paper pro· 
duction: marketplace demaud 
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RESOLUTION ON
BANNING CHLORINE IN THE PAPER INDUSTRY

WHEAEAS,.the Intemational Joint Commission on the Great Lakes in its Fifth Biennial
Report recommended to Me parties that Lake'Superior be. used as a test case 'where
no pint source:of.sny persistent to)dcsubstance will be pennitted';'AND

WHEREAS, by tar the largest to)ac point source discharger into-take Superior is the
paper industry which puts massive quantities of organochlorine poisons into Lake
Superior AND-. ,'.

WHEREAS, this mass of toxic pollution can be reduced to Zero without job lots by

banning the use of chlorine and chlorine compounds for de-lignifica6on and bleaching
by the pulp industry; AND

wtjeHeAS, zero discharge of these poisons can. be achieved in no other way;

THEREFORE BE 'IT RESOLVED, that Great Lakes United tails upon all U.S. and
Canadian Jurisdictions on Lake Superior to ban tfhe'use of chlorine and chlorine
compounds'used for de-lignific ation and bleaching by the paper industry on Lake
Superior, .AND

BE iT FURTHER RESOLVED, that Great Lakes United views this as a litmus test issue
in determining whether. or not political leader and regulators are wiling to comply with
the visionary sprit of the Great Lakes Water Ouality Agreement; AND

BE IT FINALLY RESOLVED, that Great Lakes United supports a ban on the use of .
chlorine and chlorine compounds for de-lignification and bleaching by the paper

industry throughout the Great takes/ St. Lawrence River Basin, throughout North
America and thrmghout the world.

I HEREBY CERTIFY THAT THIS lS A TRUE COPY OF A.RESOLUTION ADOPTED AT

THE ANNUAL MEETING OF GREAT LAKES UNITED ON MAY 6.1990.

Dorreen Carey, Secretary
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RESOLUTION ON LAKE SUPERIOR

WHEREAS, Lake Superior is the largest freshwater lake in the

world and while it is a relatively pristine lake, it still has

some serious contamination problems as evidenced by the seven

Areas of Concern located along its shores; AND

WHEREAS, as part of their Fifth Biennial Report, the

International Joint Commission recommended that Lake Superior be

designated as a-demonstration zone for zero discharge of persis-

tent toxic substances; AND

WHEREAS, since that recommendation, the governments have taken no

concrete action to.implement the recommendation; AND

WHEREAS, Lake Superior represents the ultimate pollution preven-

tion challenge in that it is an opportunity to put protective

measures in place while it is still relatively unpolluted; AND

WHEREAS, the pulp and paper industry represents the largest

source of point-pollution to Lake Superior emitting thousands of
tons of organochlorine compounds into the Lake each year.

THEREFORE BE .IT RESOLVED, that Great Lakes United calls upon'the

governments of the United States, Canada, Ontario, Wisconsin.,

Michigan, and Minnesota to immediately implement a moratorium for
new or increased discharges of persistent toxic pollutants to
Lake Superior until the International Joint Commission recommen-
dation has been implemented; AND

BE IT -FURTHER RESOLVED, that the governments use their statutory
authority to designate Lake Superior as an Outstanding.National
Resource Water (ONRW) for persistent toxic pollutants, the
highest protective status given to water bodies under the U.S.
Clean Water Act, and that the Lake be given a similar protective
status under Canadian law; AND

BE IT FURTHER RESOLVED, that the governments immediately schedule
a phase out of the use of chlorine in the pulp and paper industry
to eliminate the major point source of persistent toxic
Pollutants to Lake Superior; AND

BE IT FURTHER RESOLVED, that the governments take other appro-
priate action to implement the International Joint Commission
recommendation for Lake Superior as a demonstration area.

I HEREBY CERTIFY THAT THIS IS A TRUE COPY OF A RESOLUTION ADOPTED
AT THE ANNUAL MEETING OF GREAT LAKES UNITED ON MAY 5, 1991.

I
Dorreen Carey, Secretary
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WHEREAS, Lake superior is the largest freshwater lake in the 
world and while it is a relatively pristine lake, it still has 
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WHEREAS, as part of their Fifth Biennial Report, the 
International Joint Commission recommended that Lake Superior be 
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ZERO DISCHARGE & POLLUTION PREVENTION RESOLUTION

WHEREAS, the Great Lakes are still under great stress from toxic

contamination; AND

WHEREAS, the federal governments have committed to the goal of

zero discharge and virtual elimination of persistent toxic

substances under the Great Lakes Water Quality Agreement; AND

WHEREAS, the term "Zero Discharge" is defined in the following

way; "Zero Discharge" means ending the use, the production, and

thus the disposal of persistent and/or bioaccumulative toxics.

Zero discharge means no further human discharges of a substance

into the environment. "Zero" means zero. Pollution must be

prevented before it is generated. Production processes must be

changed so that persistent toxics substances are not used,

produced or discharged. "Zero" does not mean reducing discharges

beneath some arbitrary level or even beneath the level of

detection. Zero means none. The use of the term "discharge" is

not limited to a single environmental medium. It applies to

toxic discharges into water, air, landfill, product, the

workplace, etc. Nor can persistent toxics be eliminated by

shifting them from one medium to another or by attempting to

recycle them after they have been produced; AND

WHEREAS, the term "Virtual Elimination" is defined as the near-

complete elimination of the presence of toxic pollutants from the

ecosystem, recognizing that it is impossible to totally eliminate

toxic substances from the Great Lakes ecosystem because we cannot

completely clean-up or recapture all of those contaminants

already released; AND

WHEREAS, the US EPA recently released a woefully inadequate

"pollution prevention strategy" and pollution prevention efforts

undertaken to date by the government of Canada are seriously

lacking in content; AND

WHEREAS, in June of 1989 the US EPA launched its "Great Lakes

Water Quality Initiative", a cooperative effort with the Great

Lakes states to develop consistent regulatory programs among the

states for complying with the Great Lakes Water Quality Agreement

in protecting and restoring Great Lakes water quality; AND

WHEREAS, there is the need for a comprehensive and coherent

strategy to achieve the goals of zero discharge and virtual

elimination of persistent toxic substances.
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ZERO DISCHARGE & POLLUTION PREVENTION RESOLUTION 

WHEREAS, the Great Lakes are still under great stress from toxic 
contamination; AND 
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THEREFORE BE IT RESOLVED, that our. strategyobjectives of zero discharge and virtual eliminationeisng 
thetwo-pronged:

1) Stop all future discharges of the most harmfulPollutants through a zero discharge program andsubstantially reduce the discharge of all otherchemicals;

2) Clean up those contaminants that have been released intothe Great Lakes; AND

More specifically, our recommendations for reforming existingprograms and for adopting new polices and programs are asfollows:

Immediatel-Y Freeze Toxic Du m in .

No government in the Great Lake Basin should issue or reissue adischarge permit that would allow any increase in the amountreleased of any of the 362 chemicals on the Water Quality Board's
"1986 Working List of Chemicals in the Great Lakes Basin".
Sunset the Most Dan Brous Toxic Chemicals.

Persistent bioaccumulative toxic chemicals should immediately be
banned from further use or manufacture anywhere in the GreatLakes Basin, even if there is little evidence of specific toxiceffects.

The U.S. and Canadian Federal Governments should set up ajoint sunset task force. The public should be consulted in allaspects of this task force's work. The task force should submit
its recommendations to the U.S. ianSeptember, 1993, biennial meeting nofC the dIJC,

Governments by the

The task force should:

-adopt criteria for placing a chemical on the sunset list;
-determine methods to measure chemicals using thesecriteria;

-list the chemicals to be sunset; AND
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The U.S. and Canadian Federal Governments should use the
criteria for banning chemicals developed by the sunset task force
to screen the use or production of new chemicals in the Great
Lakes Basin.

The two Federal Governments should set specific timetables for
phasing out all chemicals not subject to an immediate ban. These
timetables should be set by September of 1994, one year after the
task force's recommendations are issued.

The Canadian and U.S. Governments should issue a sunset
reference to the International Joint Commission. This reference
should be announced by the September, 1991, meeting of the IJC.

Reduce Use of Toxics.

Each Government in the Great Lakes Basin should implement
comprehensive toxics use reduction programs that include:

1. Clearly specified toxics use reduction goals and
objectives;

2. The gathering of inventories and audits of toxics use;

3. Toxics use reduction planning by each industrial sector
and each industrial facility using toxics, as well as by
non-industrial sectors, institutions, and organizations
using toxics in our society;

4. Technical assistance programs, including training
designed to teach facility management to incorporate the
costs of using toxics and controlling pollution into the
facility's cost accounting procedures;

S. Community and worker right-to-act provisions, including
training for community residents and workers on use and
effects of toxics, and on identifying toxics use
reduction opportunities and methods for specific
facilities;

6. Incorporation of worker compensation and economic
protection, as well as other options, in toxics use
reduction planning;

7. Reorganization of government agencies on a multi-media
basis;

8. Toxic use reduction standards;

9. Toxics use reduction permitting procedures; AND
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Lakes Basin. 
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Each Government in the Great Lake Basin should set a goal of 50%
reduction in the total use of toxic chemicals by 1996 and 75%
reduction by 2000.

Governments in the Great Lakes Basin should require that each
industry, each industrial facility, and each sector of users of
toxic chemicals develop toxics use reduction plans by 1994 that
will achieve the overall goals of 50% reduction in use of toxics
by 1996 and 75% reduction by 2000.

Each Government in the Great Lakes Basin should pass
legislation encouraging good neighbour agreements and giving all
community residents and workers the following rights:

1. The right to information and inspection;

2. Worker right to refuse unsafe work;

3. Worker right to report pollution;

4. The right to sue;

5. That worker compensation and protection as well as other
options be included in Pollution Prevention; AND

Adopt Zero Discharge Technologies as the Best Available
Technology.

Governments should immediately revise their technology-based
effluent standards to ensure that they are based on the best
available toxics use reduction methods. Government environmental
programs should officially view toxics use reduction methods as
the Best Available Technology

Generic toxics use reduction/zero discharge methods or
technologies include:

-substituting non-toxic or less toxic alternatives for the
targeted toxic substances currently used in production
processes;

-reformulating products so that the targeted toxic
substances are no longer needed as raw materials or
ingredients;

-improving housekeeping practices at industrial facilities
so that less of the targeted toxic substances are wasted
and less need to be used in production;
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-reducing the amount of cooling water used and discharged inproduction processes by conserving and recycling water;

-changing technologies and methods of production to
eliminate the need for, or to reduce the use of, targeted`toxic, substances;

-replace old inefficient equipment with newer equipment thatuses targeted toxics more efficiently thereby reducing theoverall use of the substances;

-improve equipment maintenance to increase efficiency andreduce the use of targeted toxics; AND

Protect Lake Superior.
2~

The U.S. and Canada should immediately implement a zerodischarge strategy for Lake Superior. The strategy shouldinclude:
1. Designation of Lake Superior as "outstanding nationalresource water";

2. A freeze on building new or expanding existing pulp andpaper mills that use chlorine and chlorine compounds;
3• A phase-out of the use of chlorine and chlorinecompounds, and the discharge of all persistent toxicchemicals at existing pulp and paper mills;

4• - An independent environmental review in Canada of the
I.," impacts of logging and forest management practices on f"-Lake' Superior;

5. An inventory of undeveloped Lake Superior shoreline,-and preparation by the U.S. and Canada of a joint planfor protecting sensitive and undeveloped areas; AND
r `

Reform Water Quality Standards.

Effective water quality standards must be adopted to providebenchmarks or-measures of success to guide us down the pathtowards`virtual elimination of persistent toxic substances fromthe Great Lakes ecosystem. Legislation and regulations shouldstate that Water Quality Standards are only interim-and that thestandard for all persistent toxic substances will be' changed to"virtually eliminated."
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-9-

I i 



By June 30, 1994, all Governments in the Great Lakes Basinshould adopt uniform Water Quality Standard based on fish beingsafe to eat by all wildlife and humans.

By June 30, 1994, Governments in the Great Lakes Basin shouldadopt new Water Quality Standard to protect babies fromdevelopmental problems.

By June 30, 1994, Great Lakes Governments should revise theirWater Quality Standard for PCBs so that it is no higher than onepart per quadrillion.

By June 30, 1994, uniform Water Quality Standards that protectwildlife should be adopted by all Great Lakes Governments. Thesestandards should take into account bioaccumulation factors, thelimitations of field data, protection of the most sensitivespecies and the combined effects of contaminants in the GreatLakes.

By June 30, 1994, Governments in the Great Lakes Basin shouldadopt new Water Quality Standards for dioxin (2,3,7,8 TODD) of nohigher than 0.0067 parts per quadrillion to protect wildlife.
By June 30, 1994, uniform water Quality Standards should beadopted by all Great Lakes Governments that prevent an increasedrisk of cancer in humans by using an additive process to takeinto account the mixtures of cancer-causing chemicals in fish.
By June 30, 1994, all Great Lakes Governments should eliminatedilution provisions in existing regulatory programs.
By June 30, 1994, all Great Lakes Governments should adoptuniform anti-degradation policies that emphasize a zero dischargeapproach.

Develop and Enforce Lakewide Clean-up. Strategies.

Comprehensive clean-up plans should be developed for each of theGreat Lakes by January 1993. These clean-up plans should bebased on the following six-step strategy:

1) Determine the total amounts of each toxic chemicalcurrently entering the Lake from all sources on an annualbasis;.

2) Determine the reduction in total annual load for eachchemical necessary to reduce concentrations enough toachieve Water Quality Standards;
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3) Identify the current sources and pathways of each of the
problem chemicals and the loading rates from each
pathway;

4) Establish a timetable for reducing total loadings and set
interim milestones;

5) Allocate a portion of the required reduction in total
loadings back to each of the jurisdictions surrounding the
Lake;

6) Enforce the load reduction targets, monitor progress and
make adjustments, as necessary, as more information on
sources becomes available;

By January 1, 1993, U.S. EPA, Illinois, Indiana, Michigan and
Wisconsin should adopt a strategy for cleaning up PCB pollution
in Lake Michigan. The first actions required in the strategy
should be to clean up contaminated sediments in Waukegan Harbor
and the Fox, Kalamazoo and Grand Cal Rivers, and elimination of
at least half of the atmospheric sources of PCB pollution by the
Year 2000. Allocation to the four States of the responsibility
for meeting load reduction targets should be based primarily on

.current tributary loadings.

The Governments in the Great Lakes Basin should immediately
intensify efforts to monitor likely sources and loading of PCBs
and other persistent toxic chemicals.

By January 1, 1993, U.S. EPA and Environment Canada should
enforce load reduction targets and timetables for lakewide clean-
up strategies by using the tools available under the U.S. Clean
Water Act and The Canadian Ontario Agreement Respecting Great
Lakes Water Quality.

I HEREBY CERTIFY THAT THIS A TRUE COPY OF A RESOLUTION ADOPTED AT
THE ANNUAL MEETING OF GREAT LAKES UNITED ON MAY 5, 1991.

Dorreen Carey, Secretary
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RESOLUTION FROM GREAT LAKES UNITED TASKFORCE
ON LABOR AND THE'ENVIRONMENT

WHEREAS, the labor movement in the U.S. and Canada has supportedGreat Lakes United and other environmental programs for the
protection and restoration of the Great Lakes ecosystem; AND

WHEREAS, the issue of environmental protection and quality jobsin the Great Lakes Basin is.imperative; AND

WHEREAS, toxic reduction and zero discharge could impact on the
stability and quality of present and future jobs;- AND

WHEREAS, the ability to. achieve zero discharge through pollution.
prevention, toxics use reduction, and other changes in production
processes and production choices will be"integrally related to
the mutual cooperation and efforts of the labor movement in the
affected industries.

'THEREFORE BE IT RESOLVED, that GREAT LAKES UNITED place a high_
and immediate priority. on obtaining new funding to support the
work of the Labor-/Environment Task Force, with the objective of
supporting paid staff time and providing other necessary
resources; AND

BE IT FURTHER RESOLVED, that GREAT LAKES UNITED will introduce
and promote the principle of worker compensation and. economic
protection as well as other options in all. its pollution
prevention policies and initiatives; AND

BE IT FURTHER RESOLVED, that. the GREAT LAKES UNITED'S Taskforce
on Labour and the Environment will take •responsibility.for
reviewing and evaluating current worker protection and
compensation programs as they exist in the Great Lakes Basin, with
the future task of providing further policy recommendations to
the Board as required.

I HEREBY CERTIFY THAT THIS •IS A TRUE COPY OF A RESOLUTION ADOPTED
AT THE ANNUAL MEETING OF GREAT LAKES UNITED ON MAY 5, 1991.

AV

j

Dorreen Carey, Secretary
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CLEAN WATER ACT AND INCOME PROTECTION
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I HEREBY CERJIFY THAT THIS IS A TRUE COPY OF A 
RESOLUTION ADOPTED AT THE TENTH

ANNUAL MEETM OF GREAT LAKES UNITED ON MAY 3. 1992.

porreen Carey, Secretary
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