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CHAPTER 1
INTRODUCTION

1 1 Purpose of Manual

ThIS manual provIdes an mtroductlOn to the apphcatlOn of pollutlOn preventlOn techmques m the
pulp and paper mdustry Other helpful InfOrmatlOn IS provIded In the appendIces

The EnVIronmental PollutlOn PreventlOn Project (EP3) has developed a senes of Industry
speCIfic trammg manuals on the tOpIC of pollutlOn preventlOn The manuals that are aVailable
through EP3 Include

.. IntroductlOn to PollutlOn PreventlOn (TR 95-061),

PollutlOn PreventlOn m the Cannmg Industnes (TR 96-107),

PollutlOn PreventlOn for ChemIcal and Petroleum ProcessIng Industnes (TR 96-106)

PollutlOn PreventlOn for Dairy IndustrIes (TR 96-094),

PollutlOn PreventlOn for the FIsh and Shellfish Processmg Industnes (TR 96-097),

PollutIOn PreventIOn for Metal FmIshIng (TR 95-062), and

.. PollutlOn PreventlOn m the Textile Industry (TR-064)

Each of these manuals IS mtended to provIde the reader With baSIC mformatIOn relatIng to the
pollutIOn preventIOn optIOns and benefits for speCIfic mdustnes In addItIOn to the Industry
sectors hsted above, EP3 plans to prepare pollutIOn preventIOn manuals for the tannIng, mInmg,
and prIntmg mdustnes CopIes of these manuals mav be obtamed through the EP3 InformatlOn
Center Fax your requests to EP3 InformatIOn Center, 703/351-6166

The user of thIS pulp and paper manual should VIew It as a first source m purSUIng process and
eqUIpment changes In the mdustry The manual proVIdes general background InfOrmatIOn on the
manufactunng processes common to the pulp and paper mdustry and IdentIfies pollutIOn
preventIOn opportumtIes that eXIst withm the mdustry SpeCIfically, the manual IS mtended to
aSSIst profeSSIOnals m determmmg 1) where there mIght be potential for Improvmg process
effiCIency and profitabIlIty m pulp and paper faclhtIes, and 2) whIch alternatIves are worthy of
conSIderatIOn for Implementation Users of thIs manual should not rely on Its contents alone to
carry out specIfic measures, but rather seek aSSIstance from expenenced profeSSIOnals m the
field However, as a general rule of thumb, those process Improvement measures whIch can be
Implemented at no cost or low cost, or WIth mmimal effort should be conSIdered first, whIle the
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more capItal and labor mtensive optIOns WIll reqUIre more extensIve reVIew

1 2 Background

The pulp and paper mdustry produces a wIde vanety of commonly used products such as tIssue
paper, wrItmg paper, cardboard, and shIppmg matenals In general, pulp and paper mIlls tend to
be located where pulp trees are harvested Paper and paper board mIlls are typIcally dlstnbuted
m the proxImIty ofpulpmg operatIons and near markets Repulpmg mIlls are often located near

recovered paper sources m urban areas

A varIety of treatment processes are used to produce the deSIred product ChemIcals are an
mtegral component of the treatment process The pulp and paper-makmg process IS also water
mtensIve, It IS the largest mdustrIal process water user m the Umted States In 1988, a typIcal
pulp and paper mIll used approxImately 60,500 to 64,000 lIters of water per metrIC ton of pulp
produced ThIS roughly translates mto an mdustry total dIscharge amount of 16 mIllIon m'/day of
water

The ImplementatIOn of pollutIOn preventIOn measures can generate revenue and profits by
redUCIng product loss In the pulp and paper plant, a majorIty of the contammants m the
wastewater IS lost product (e g bIOlogICal raw materIal, processmg chemIcals) Many countrIes
reqUIre that before plant wastewater can be dIscharged, these contammants be removed, a
condItIOn that can lead to mcreased treatment costs By makmg process changes that prevent
these materIals from gettmg mto the wastewater product losses can be reduced substantIally
further mcreasmg profitabIlIty Raw materIals that preVIOusly were lost to the enVIronment can
be saved and sold for addItIOnal revenue or recycled back mto the manufactUrIng process

In 1993, the pulp and paper mdustry generated about two trIllIon pounds of productIOn-related
waste m the US alone The amount of productIOn-related waste generated m the U S however,
has been declmmg m recent years Industry experts attrIbute thIS declIne to the mdustry's efforts
at pollutIOn preventIOn The pollutIOn preventIOn actIVItIes CIted most often by the pulp and
paper mdustry as hIghly effectIve are good operatmg practIces process modIficatIOns, and raw
matenal modIficatIOns

13 Waste Characteristics

AIr emISSIons are a famIlIar SIght at pulp and paper-makmg faCIlItIes and can be traced to a
vanety of sources DependIng on the type of mill tOXIC air emISSIOns can conSIst of methanol,
chlOrInated compounds, sulfUrIC aCId and the chelator methyl ethyl ketone

Pulp and paper mIlls reqUIre large quantIties of water for wood handlIng, pulpmg, washmg,
bleachmg, and papermakmg operatIons In the US, great strIdes have been made at InitIatmg
water reuse programs to "close up the process water flow The pulp and paper mdustry
generates a large volume of wastewater contaInIng dIssolved lIgnm, suspended solIds, adsorbable
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organIc halIdes (AOX, whIch encompasses many chlonnated organIc compounds mcludmg
chloroform), and other organIc contammants The bIOlogIcal raw matenal (e g , wood chIps
sawdust) leads to mcreased levels of bIOchemIcal oxygen demand (BOD) and total suspended
solIds (TSS)
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CHAPTER 2
PULP AND PAPER PROCESSING I

2 1 IntroductIOn

ThIS sectIOn focuses pnmanly on the greatest areas of envIronmental concerns withm the pulp
and paper mdustry those from pulp-makmg processes Due to thIS focus some components of
the pulp and papermakmg mdustry are not addressed m thIS dIscuSSIOn

Pulp IS a watery fibrous substrate that undergoes varIOUS processes (descnbed later m thIS
chapter) to become a paper product One Important charactenstic of the pulp and paper mdustry
IS the relatIOnshIp between pulp mIll operatIOns and the downstream processmg of pulp mto
paper, paperboard and bUIldmg paper Another Important charactenstic of the pulp and paper
mdustry IS the vaned processes, chemIcal mputs, and outputs that are used m pulp manufacture
ChemIcal recovery systems reuse many process chemIcals for some of these pulp-makmg
systems On the whole, however, pulp mIll processes are chemIcal mtensIve

2 2 Product CharacterIZation

The pulp and paper mdustry produces commodIty grades of wood pulp, pnmary paper products,
and paper board products such as pnntmg and wntmg papers sanItary tIssue, mdustnal-type
papers, contamer board, and boxboard Pulp facIlItIes are compnsed of mIlls that only produce
pulp The pulp IS sold on the open market or IS shIpped VIa pIpe, conveyor truck, tram, or ShIp
to another faCIlIty where It IS utIlIzed for the productIOn of a final product Integrated pulp and
paper facIlItIes are compnsed of mIlls that produce both pulp and pnmary paper products
Convertmg facIlItIes are those that "convert" pnmary paper and paperboard products to fimshed
paper products such as packagmg, envelopes, and shIppmg contamers In the followmg analySIS
of the pulp and paper mdustry convertmg facIlItIes are treated separately from pulp and paper
mIlls due to major dIfferences m mdustnal processes

Generally speakmg, the pulp and paper mdustry dIVIdes Itself along pulpmg process lInes

~ ChemIcal pulpmg (e g kraft chemIcal pulpmg),

SemI-chemIcal pulpmg and

The mformatIOn m thIS chapter IS denved from the U S EnVIronmental ProtectIOn
Agency's Office ofComphance Sector Notebook ProJect, Profile ofthe Pulp and Paper Industry,
September 1995 (document # EPAl3l0-R-95-0l5) Readers should refer to that document for a
comprehensIve set of references and sources Contact your local EP3 InformatIon Center for a
copy of the EPA document or for mformatIOn on how to access It electromcally VIa the Internet
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.. Mechamcal pulpmg

The products of the pulp and paper mdustry can also be categonzed by the pulpmg process used
m paper and paperboard productIOn The pulpmg process affects the strength. appearance and
mtended use charactenstIcs of the resultant paper product Pulpmg processes are the major
source of envIronmental Impacts m the pulp and paper mdustry each pulpmg process has Its own
set of process mputs, outputs, and resultant envIronmental concerns ExhlbIt 2-1 descnbes
several of the most common pulp-makmg techmques and theIr resultmg products

Exhibit 2-1 DescnptlOD of Pulpmg Processes

Pulo Process DescrmtlOnlPrmcmal Products

Dlssolvmg Kraft Highly bleached and pUrIfied kraft process \\ood pulp sUitable tor conversIOn mto products
such as rayon viscose acetate and cellophane

Bleached Papergrade Kraft and Bleached or unbleached kraft process wood pulp usuallv converted mto paperboard loarse
Soda papers tissue papers and fine papers such as busmess wrItmg and pnntmg
-------------------------
Unbleached Kraft

Dlssolvmg Sulfite Highly bleached and punfied sulfite process wood pulp SUitable for conversIOn Into
products such as rayon viscose acetate and cellophane

Papergrade Sulfite Sulfite process wood pulp With or without bleachmg used for products such as tissue
papers fine papers and newsprmt

Semi-chemical Pulp IS produced by chemical pressure and mechanical (sometimes) forces with or
\\ Ithout bleachmg used for corrugatmg medIUm (for cardboard) paper and paperboard

Mechanical Pulp Pulp manufacture by stone groundwood mechanical refiner thermo mechanical chern1-

mechanical or chemHhermo mechanical means for newsprInt coarse papers tissue
molded fiber products and fine papers

Non wood Chemical Pulp ProductIOn of pulp from textIles (e g rags) cotton lInters fla\. hemp tobacco and abaca
to make cigarette wrap papers and other specialty paper products

Secondary FIber De mk Pulps from wastepapers or paperboard usmg a chemIcal or solvent process to remove
contammants such as mks coatmgs and pigments used to produce fine tissue and
newsprmt papers

Secondary Fiber Non-de-mk Pulp productIOn from wastepapers or paperboard Without de mlmg processes to produce
tl~~ue paperboard molded products and con~tructlOn paper~

Fme and LIghtweight Papers Paper productIOn from purchased marlet pulp or secondar) fIbers to make clay coated
from Purchased Pulp pnntmg un coated free sheet cotton fiber wntmg and IIghtwllght electncal papers

TIssue Filter Non-Woven and Paper productIOn from purchased market pulp to make paperboard tissue papers filter
Paperboard from Purchased papers non woven Items and any products other than fine and lIghtweight papers
Puln
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2 3 Industrial Process DescriptIOn

ThIS sectIOn descnbes the major mdustnal processes withm the pulp and paper mdustry,
mcludmg the matenals and eqUIpment used, and the processes employed ThIS dIscussIOn also
provIdes a conCIse descnptIOn of where wastes may be produced m the process and descnbes the
potentIal fate (VIa aIr, water, and soIl pathways) ofthese waste products

2 3 1 Industrial Processes lD the Pulp and Paper Industry

SImply put, paper IS manufactured by applymg a watery suspenSIOn of cellulose fibers to a screen
whIch allows the water to dram and leaves the fibrous partIcles behmd m a sheet Most modem
paper products contam non-fibrous addItlves, but otherwIse fall WIthm thIS general defimtIOn
Only a few paper products for specIalIzed uses are created wIthout the use of water, VIa dry
formmg technIques

Processes m the manufacture of paper and paperboard can, m general terms, be splIt mto three
steps pulp makmg, pulp processmg, and paper/paperboard productIOn Paperboard sheets are
thIcker than paper sheets, paperboard IS thIcker than 0 3 mIllImeters (mm) Generally speakmg,
however, paper and paperboard productIOn processes are Identlcal FIrst, a stock pulp mIxture IS
produced by digestmg a matenal mto ItS fibrous constltuents VIa chemIcal mechanIcal, or a
combmatIOn of chemIcal and mechanIcal means In the case of wood, the most common pulpmg
matenal m the US, chemIcal pulpmg actIOns release cellulose fibers by selectIvely destroymg
the chemIcal bonds m the glue-lIke substance (lIgnm) that bmds the fibers together After the
fibers are separated and ImpuntIes have been removed, the pulp may be bleached to Improve
bnghtness and processed to a form SUItable for paper-makmg eqUIpment At the paper-makmg
stage, the pulp can be combmed WIth dyes, strength bUIldmg resms, or texture addmg filler
matenals, dependmg on the mtended end product Afterwards the mIxture IS de-watered,
leavmg the fibrous constItuents and pulp addItIves on a WIre or wIre-mesh conveyor AddItIOnal
addItIves may be applIed after the sheet-makmg step The fibers bond together as they are
carned through a senes of presses and heated rollers The final paper product IS usually spooled
on large rolls for storage

2 3 1 1 Pulp Manufacture At the pulpmg stage, the proceed blend of fibrous matenals used to
make pulp, or furnIsh, IS dIgested mto Its fibrous constItuents The chOIce of pulpmg technIque
IS dependent on the type of furnIsh and the deSIred qualItIes of the fimshed product, but chemIcal
pulpmg IS the most prevalent ExhIbIt 2-2 presents an overvIew of the wood pulpmg types by the
method of fiber separatIOn and resultant fiber qualIty Many mIlls perform multIple pulpmg
processes at the same SIte most frequently non-de-mk secondary fiber pulpmg and paper grade
kraft pulpmg The three baSIC types of wood pulpmg processes chemIcal pulpmg, semI-chemIcal
pulpmg, and mechanIcal pulpmg are detaIled below m ExhIbIt 2-2, followed by a dISCUSSIOn of
secondary fiber pulpmg techmques
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Exhibit 2-2 General ClassificatIOn of Wood Pulpmg Processes

Process Category Fiber SeparatIOn Method Fiber Quahn Examples

Mechamcal Mechamcal energy Short weak unstable Impure fibers Stone-ground wood refiner
mechamcal pulp

SemI-chemical CombmatlOn of chemical Intermediate pulp properties High YIeld kraft high-) ILld sulfite
and mechanIcal treatments (some umque properties)

ChemIcal ChemIcals and heat Long strong stable fibers kraft sulfite soda

A varIety of technologIes and chemIcals are used to manufacture pulp, but most pulp
manufacturmg systems follow the process sequence outlmed m ExhIbIt 2-3

Exhibit 2-3 Pulp Manufacturmg Process Sequence

I Process Sequence I DescriptIOn I
FIber Furmsh PreparatIOn and Debarkmg slashmg chIppmg of wood logs and then screenmg of wood ChIps/secondary
HandlIng fibers (some pulp mills purchase ChIpS and skip thIS step)

Pulpmg Chemical semI-chemical or mechanIcal breakdown ofpulpmg matenal Into fiber~

Pulp Processmg Removal of pulp Impuntles cleanmg and thlckenmg of pulp fiber mIxture

Bleachmg Addition of chemicals In a staged process ot reactIOn and \\a~hmg to mcrease whiteness and
bnghtness of pulp If necessary

Stock PreparatIOn MIXIng refimng and addmg wet addItives to add strength gloss texture to paper product If
necessal"'i

2 3 1 2 Furmsh CompositIOn FurnIsh IS the blend of fibrous matenals used to make pulp The
most commonly used furnIsh matenaiis wood Wood logs are converted mto ChIpS and sawdust
pnor to bemg used to make pulp Due to dIfferent phySIcal and chemIcal propertIes, however,
certam pulpmg processes are most effiCIent on speCIfic wood types The type of wood used can
also make a dIfference m the final charactenstics of the pulp In general, softwood fibers are
longer than those from hardwood and have thmner cell walls The longer fibers of softwood
promote mter-fiber bondmg and produce papers of greater strength

Secondary fibers compnse the next most common furnIsh constItuent Secondary fibers conSIst
of pre-consumer fibers (e g mIll waste fibers) and post-consumer fiber Post-consumer fiber
sources are dIverse, but the most common are newspnnt and corrugated boxes Although
secondary fibers are not used In as great a proportIon as wood furmsh, approxImately 70 percent
of pulp and paper manufacturers In the U S use some secondary fibers m theIr pulp productIon
and approXImately 40 percent rely exclUSIvely on secondary fibers for theIr pulp furmsh
Secondary fibers must be processed to remove contammants such as glues or bmdmgs, but,
dependmg on the end product mayor may not be processed to remove mk contammants or
bnghten the pulp
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Secondary fiber use IS mcreasmg m the pulp and paper mdustrv due to consumer demand for
products made from recycled paper and a lack of adequate vIrgm fiber In a resource-deficIent
country such as Japan, the secondary fiber utIhzatIOn rate IS at about 50 percent, whereas the
average utIhzatIOn rate m Europe IS approxImately 40 percent Due to losses of fiber substance
and strength durmg the recychng process, a 50 percent utIhzatIOn rate IS conSIdered the present
maXImum overall utIhzatIOn rate for fiber recychng

Secondary fiber sources are seldom used as feedstocks for mgh quahty or grade paper products
Contammants (e g , mks, paper colors) are often present, so productIOn oflow-punty products IS
often a cost-effectIve use of secondary fibers, although decontammatIOn technologIes are
avaIlable ApprOXImately 75 percent of all secondary fiber m North Amenca IS presently used
for multI-ply paperboard or the corrugatmg paper used to manufacture corrugated cardboard

Other types offurmsh mclude cotton rags and lmters, flax, hemp, bagasse (the dry pulp
remammg from sugar cane after extractIOn of the JUIce), tobacco, and synthetIC fibers such as
polypropylene These substances are typIcally for low volume speCialty grades of paper, and are
therefore not Widely used

The types of furnIsh used by a pulp and paper mIll depend on the type of product produced and
what IS readIly aVaIlable Urban mIlls use a larger proportIOn of secondary fibers due to the post
consumer feedstock close at hand More rurally located mIlls are usually close to tImber sources
and thus may use vIrgm fibers m greater proportIOn

2 3 1 2 1 Furmsh PreparatIOn FurnIsh IS prepared for pulp productIOn by a process deSIgned
to supply a homogenous pulpmg feedstock In the case of roundwood furnIsh (logs), the logs are
cut to a manageable SIze and then de-barked At pulp mIlls mtegrated WIth lumbenng facIhtIes,
acceptable lumber wood IS removed at thIS stage At these facIhtIes, any reSIdual or waste wood
from lumber processmg IS returned to the chIppmg process, m-house lumbenng rejects can be a
sIgmficant source of wood furmsh at a facIhty The bark of those logs not fit for lumber IS
usually eIther stnpped mechamcally or hydrauhcally WIth hIgh powered water Jets m order to
prevent contammatIOn ofpulpmg operatIOns Dependmg on the mOisture content of the bark It
may then be burned for energj productIOn Hydrauhc de-barkmg methods may reqUIre a drymg
step before burnmg Usually hydrauhcally removed bark IS collected m a water flume, de
watered, and pressed before burnmg Treatment of wastewater from thIS process IS dIfficult and
costly, however, whereas dry de-barkmg methods can channel the removed bark dIrectly mto a
furnace If not burned for energy productIOn, bark can be used for mulch, ground cover, or as an
mgredient m charcoal

De-barked logs are cut mto chips of equal size by chlppmg machmes Chippers usually produce
umform wood pIeces 20 mm long m the gram directIOn and four mm thIck The ChIpS are then
put on a set ofvibratmg screens to remove those that are too large or small Large chIps stay on
the top screens and are sent to be re-cut, whIle the smaller cmps are usually burned WIth bark
Certam mechanIcal pulpmg processes, such as stone-ground wood pulpmg, use roundwood,
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however, the ma]onty ofpulpmg operatIOns reqUIre wood clups Non-wood fibers are handled m
ways specIfic to theIr compOSItIOn Steps are always taken to mamtam fiber compOSItIOn and
thus pulp yIeld

2 3 1 2 2 Chemical Pulpmg ChemIcal pulps are typIcally manufactured mto products that have
hIgh-qualIty standards or reqUIre speCIal propertIes ChemICal pulpmg degrades wood by
dlssolvmg the lIgnm bonds holdmg the cellulose fibers together General!) thIS process mvolves
the cookmg/dlgestmg of wood clups m aqueous chemIcal solutIOns at elevated temperatures and
pressures There are two major types of chemIcal pulpmg currently used m the US kraft/soda
pulpmg, and sulfite pulpmg These processes dIffer pnmarIly m the chemIcals used for
digestmg The speCIalty paper products rayon, VIscose, acetate and cellophane are made from
dissolvmg pulp, a varIant of standard kraft or sulfite chemIcal pulpmg processes

Kraft Pulpmg

Kraft pulpmg (or sulfate) processes are extremely effectIve and popular The success of the
process and Its WIdespread adoptIOn are due to several factors FIrst, because the kraft cookmg
chemIcals are selectIve m theIr attack on wood constItuents, the pulps produced are notably
stronger than those from other processes (1 e , kraft IS German for "strength") The kraft process
IS also fleXIble, m so far as It IS amenable to many dIfferent types of raw matenals (1 e , hard or
soft woods) and can tolerate contammants frequently found m wood (e g , resms) Llgnm
removal IS hIgh m the kraft process, up to 90 percent -- allowmg hIgh levels ofbleachmg WIthout
pulp degradatIOn due to de-lIgmficatIOn Fmally, the chemICals used m kraft pulpmg are readIly
recovered wlthm the process, makmg It very economIcal and reducmg potentIal envIronmental
releases

The kraft process uses a sodIUm-based alkalme pulpmg solutIOn (lIquor) conslstmg of sodIUm
sulfide (NazS) and sodIUm hydrOXIde (NaOH) m 10 percent solutIOn ThIS lIquor (whIte lIquor)
IS mIxed WIth the wood ChIpS m a reactIOn vessel (dIgester) The output products are separated
wood fibers (pulp) and a lIqUId that contams the dIssolved lIgnm solIds m a solution of reacted
and un-reacted pulpmg chemIcals (black lIquor) Overall, the kraft process converts
approXImately 50 percent of mput furnIsh mto pulp

The kraft process evolved from the soda process The soda process uses an alkalIne lIquor of
only sodIUm hydrOXIde (NaOH) The kraft process has VIrtually replaced the soda process due to
the economIC benefits of chemIcal recovery and improved reactIOn rates (the soda process has a
lower yIeld of pulp per pound of wood furnIsh than the kraft process)

Sulfite Pulpmg

Sulfite pulpmg processes pnmarlIy use softwood furnIsh However, only non-resmous speCies
are generally pulped The sulfite pulpmg process relIes on aCId solutIOns of sulfurous aCId
(HZS03) and bIsulfite Ion (HS03 ) to degrade the lIgmn bonds between wood fibers
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Sulfite pulps have less color than kraft pulps and can be bleached more easIly, but are not as
strong The effiCIency and effectiveness of the sulfite process IS also dependent on the type of
wood furnIsh and the absence of bark For these reasons, the use of sulfite pulpmg has dechned
m comparIson to kraft pulpmg over time

23 123 Semi-chemical Pulpmg SemI-chemIcal pulp IS often very stIff makmg thIS process
common m corrugated contamer manufacture Tills process pnmarlly uses hardwood as furmsh

The semI-chemIcal process mvolves partIal dIgestIOn of furnIsh m a weak chemIcal solutIOn
followed by mechanIcal refimng for fiber separatIOn At most the dIgestIOn step m the seml
chemIcal pulpmg process conSIsts ofheatmg pulp m sodIUm sulfite (N~SOJ and sodIUm
carbonate (Na2C03) Other semI-chemICal processes mclude the Permachem process and the
two-stage vapor process The yIeld of semI-chemIcal pulpmg ranges from 55 to 90 percent,
dependmg on the process used but pulp reSIdual hgnm content IS also hIgh so bleachmg IS more
dIfficult

2 3 1 2 4 Mechamcal Pulpmg MechanIcally produced pulp IS of low strength and quahty
Such pulps are used pnnclpally for newspnnt and other non-permanent paper goods Mechamcal
pulpmg uses phySIcal pressure mstead of chemIcals to separate furnIsh fibers MechanIcal
processes mclude stone-ground wood, refiner mechanIcal, thermo-mechamcal, chemI
mechamcal, and chemI-thermo-mechamcal Pulp yIelds are hIgh, up to 95 percent when
compared to chemIcal pulpmg yIelds of 45-50 percent, but energy usage IS also hIgh To offset
ItS weakness, mechanIcal pulp IS often blended WIth chemIcal pulp

Secondary FIber Pulpmg

Secondary fibers are usually pre-sorted before they are sold to a pulp and paper mlll If not,
secondary fibers are processed to remove contammants before pulpmg occurs Common
contammants conSIst of adheSIves, coatmgs, polystyrene foam dense plastIC ChIpS, polyethylene
films, wet strength resms, and synthetIC fibers In some cases contammants of greater denSIty
than the deSIred secondary fiber are removed by centnfugal force whlle hght contammants are
removed by flotatIOn systems Centncleaners are also used to Iemove matenalless dense than
fibers (wax and plastic partIcles)

Inks, another contammant of secondary fibers, may be removed by heatmg a mIxture of
secondary fibers With surfactants The removed InkS are then dIspersed m an aqueous medIa to
prevent re-depositIon on the fibers Contmuous solvent extractIOn has also been used to recover
fibers from paper and board coated WIth plastICS and/or waxes

Secondary fiber pulpmg IS a relatIvely SImple process The most common pulper deSIgn conSIsts
of a large contamer filled WIth water, whIch IS sometImes heated, and the recycled pulp Pulpmg
chemIcals (e g , sodIUm hydrOXIde, NaOH) are often added to promote dIssolutIOn of the paper or
board matnx The source fiber (corrugated contamers, mlll waste, etc ) IS dropped mto the pulper
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and mIxed by a rotor Debns and Impuntles are removed by two mechanIsms a ragger and a
Junker The ragger wIthdraws stnngs, Wires, and rags from the stock secondary fiber mIxture A
typIcal ragger consIsts of a few "pnmer WIres" that are rotated m the secondary fiber slurry
Debns accumulates on the pnmer WIres, eventually formmg a "debns rope" whIch IS then
removed HeavIer debns are separated from the mIxture by centnfugal force and fall mto a
pocket on the sIde of the pulper The Junker consIsts of a grapplmg hook or elevator bucket
Heat, dISsolutIOn of chemIcal bonds, shear forces created by stlmng and mlxmg, and grmdmg by
mechamcal eqUIpment may serve to dISSOCIate fibers and produce a pulp of deSIred consIstency
m varIOUS pulpmg machmery

Contammant removal processes depend on the type and source of secondary fiber to be pulped
MIll paper waste can be easIly re-pulped WIth mmImal contammant removal Recycled post
consumer newspaper, on the other hand, may reqUIre extenSIve contammant removal, mcludmg
de-mkmg, pnor to reuse Overall, the qualIty of secondary fiber strongly affects the qualIty of the
paper products

2313 Pulp Processmg After pulp productIOn, pulp processmg removes Impuntles, such as
uncooked ChIpS, and recycles any reSIdual cookmg lIquor Via the washmg process Pulps are
processed m a WIde varIety of ways, dependmg on the method that generated them (e g ,
chemIcal, semI-chemIcal) Some pulp processmg steps that remove pulp Impurltles mclude
screenmg, de-fibenng, and de-knottmg Pulp may also be thIckened by removmg a portIOn of the
water At addItIOnal cost, pulp may be blended to msure product umformity If pulp IS to be
stored for long penods of tIme, drymg steps are necessary to prevent fungal or bactenal growth

ReSIdual spent cookmg lIquor from chemIcal pulpmg IS washed from the pulp usmg brown stock
washers EffiCIent washmg IS cntlcal to maxImIze return of cookmg lIquor to chemIcal recovery
and to mmlmlze carryover of cookmg hquor (known as brown stock washmg loss) mto the
bleach plant, because excess cookmg hquor mcreases consumptIOn ofbleachmg chemIcals
SpeCIfically, the dIssolved orgamc compounds (hgnms and hemlcelluloses) contamed m the
hquor WIll bmd to bleachmg chemIcals and thus mcrease bleach chemIcal consumptIOn In
addItIOn, these organIC compounds functIOn as precursors to chlonnated organIC compounds
(e g ,dIOxms, furans), mcreasmg the probablhty of theIr formatIOn The most common washmg
technology IS rotary vacuum washmg, carned out sequentially m two or four washmg umts
Other washmg technologIes mclude dIffuSIOn washers, rotary pressure washers, honzontal belt
filters, wash presses, and dIlutIOn/extractIOn washers

Pulp screemng removes remammg oversIzed partIcles such as bark fragments, oversIzed ChIpS,
and uncooked ChIpS In open loop screen rooms, wastewater from the screenmg process goes to
wastewater treatment pnor to dIscharge In closed loop screen rooms, wastewater from the
process IS reused mother pulpmg operatIons and ultImately enters the mIll's chemIcal recovery
system CentrIfugal cleanmg (also known as hqUId cyclone, hvdrocyclone or centncleanmg) IS
used after screenmg to remove relatIvely dense contammants such as sand and dIrt Rejects from
the screemng process are eIther re-pulped or dIsposed of as solId waste
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2 3 1 3 1 Chemical Recovery Systems The chemIcal recovery system IS a complex part of a
chemIcal pulp and paper mIll ChemIcal recovery IS a cruCial component of the chemIcal pulpmg
process It recovers process chemIcals from the spent cookmg hquor for reuse The chemIcal
recovery process has Important financial and envIronmental benefits for pulp and paper mIlls
EconomIC benefits mclude savmgs on chemIcal purchase costs due to regeneratIOn rates of
process chemICals approachmg 98 percent, and energy generatIOn from pulp resIdue burned m a
recovery furnace EnVIronmental benefits mclude the recyclmg of process chemIcals and lack. of
resultant dIscharges to the enVIronment

Both kraft and sulfite chemIcal pulpmg processes use chemIcal recovery svstems, although the
actual chemIcal processes at work dIffer markedly Due to ItS WIdespread usage, only the kraft
chemIcal recovery system WIll be covered m depth m tills document Sulfite chemIcal recovery
systems are dIscussed bnefly at the end of thIs sectIOn

2 3 1 3 2 Kraft Chemical Recovery Systems The kraft chemIcal recovery process has not
been fundamentally changed smce ItS patent Issue m 1884, but has been refined mto a stepwIse
progressIOn of chemIcal reactIOns The kraft chemIcal recovery process consIsts of the followmg
general steps

Black Llquor ConcentratlOn

ResIdual weak black hquor from the pulpmg process IS concentrated by evaporatIOn to form
"strong black hquor" After brown stock washmg m the pulpmg process the concentratIOn of
sohds m the weak black hquor IS approxImately 15 percent, after the evaporatIOn process, sohds
concentratIOn can range from 60 - 80 percent In some older faclhtles, the hquor then undergoes
oXIdatIOn for odor reductIOn The oXIdatIOn step IS necessary to reduce odor created when
hydrogen sulfide IS strIpped from the hquor durmg the subsequent recovery boIler burnmg
process Common modem evaporator types mclude multIple effect evaporators as well as a
varIety of supplemental evaporators

Recovery BOller

The strong black hquor from the evaporators IS burned m a recovery bOIler In thIS crucial step
of the overall kraft chemIcal recovery process, orgamc sohds are burned for energy and the
process chemIcals are removed from the mIxture m molten form Molten morgamc process
chemIcals (smelt) flow through the perforated floor of the boIler to water-cooled spouts and
dissolvmg tanks for recovery m the re-caustlclzmg step

Energy generatIOn from the recovery boIler IS often Insufficient for total plant needs, however, so
facIlIties augment recovery bOIlers With fOSSil-fuel-fired and wood-waste-fired bOIlers (hogged
fuel) to generate stearn and often electncity
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Re-caustlclzmg

Smelt IS re-caustlclzed to remove lmpuntles left over from the furnace and to convert sodIUm
carbonate (N~COJ mto actIve sodIUm hydroxIde (NaOH) and sodIUm sulfide (Na2S) The re
caustlclzatIOn procedure begms WIth the mlxmg of smelt With "weak" hquor to form green
hquor, named for ItS charactenstlc color Contammant sohds called dregs are removed from the
green hquor, whIch IS mIxed WIth hme (CaO) After the hme mlxmg step the mIxture, now
called whIte hquor due to ItS new colonng, IS processed to remove a layer of hme mud (CaCOJ
that has preCIpItated The prImary chemIcals recovered are caustIc (NaOH) and sodIUm sulfide
(Na2S) The remaImng whIte lIquor IS then used mthe pulp cookmg process The hme mud IS
treated to regenerate hme mthe calcmmg process

Calcmmg

In the calcmmg process, the hme mud removed from the whIte hquor IS burned to regenerate
hme for use m the hme mlxmg step The vast maJonty of mIlls use hme kIlns for thIS process,
although a few mIlls now use newer flUIdIzed bed systems

2 3 1 3 3 Sulfite Chemical Recovery Systems There are a vanety of sulfite chemIcal pulpmg
recovery systems m use today Heat and sulfur can be recovered from all hquors generated,
however the base chemIcal can only be recovered from magneSIUm and sodIUm base processes

2 3 1 4 Bleachmg Bleachmg is defined as any process that chemically alters pulp to mcrease itS
bnghtness Bleached pulps create papers that are whiter, bnghter, softer, and more absorbent
than unbleached pulps Bleached pulps are used for products where hIgh punty is reqUIred and
yellowmg (or color reverSIOn) is not deSired (e g pnntmg and wrappmg papers, food contact
papers) Unbleached pulp is typIcally used to produce boxboard, lmerboard and grocery bags

Any type of pulp may be bleached, but the type(s) of fiber furnIsh and pulpmg processes used, as
well as the deSIred quabtIes and end use of the final product, greatly affect the type and degree of
pulp bleachmg possIble The hgnm content of a pulp is the major determmant of ItS bleachmg
potentIal Pulps WIth hIgh hgnm content (e g , mechanical or semI-chemIcal) are dIfficult to
bleach fully and reqUIre heavy chemical mputs ExceSSive bleachmg ofmechamcal and seml
chemIcal pulps results m loss of pulp yield due to fiber destructiOn Chemical pulps can be
bleached to a greater extent due to their low (10 percent) hgmn content TypIcal bleachmg
processes for each pulp type are detailed below

2 3 1 4 1 Chemical Pulps ChemIcal pulps are bleached m tradItIOnal bleach plants where the
pulp IS processed through three to five stages of chemical bleachmg and water washmg The
number of cycles IS dependent on the whiteness deSIred, the bnghtness of the lmtial stock pulp,
and plant deSIgn

Bleachmg stages generally alternate between aCId and alkabne condItIOns ChemIcal reactIOns
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wIth hgmn dunng the aCId stage of the bleachmg process mcrease the whIteness of the pulp The
alkalme extractIOn stages dIssolve the hgmn/acld reactIOn products At the washmg stage, both
solutIOns and reactIOn products are removed ChemIcals used to perform the bleachmg process
must have hIgh hgmn reactivIty and selectivIty to be efficIent TYPIcally 4-8 percent of pulp IS
lost due to bleachmg agent reactIOns wIth the wood constItuents cellulose and hemIcellulose but,
these losses can be as mgh as 18 percent

The most common chemIcals used m the bleachmg process are sodmm hvdroxlde, elemental
chlonne, and chlonne dIOXIde The use of chlonne dIOXIde m the bleach process has steadIly
mcreased relatIve to molecular chlorme usage due to Its reductIOn m the formatIOn of chlormated
organIcs m bleach plant effluent and lower bleach plant chemIcal consumptIOn Common
bleachmg chemIcals are presented m ExhIbIt 2-4 along With then chemIcal formulae and bleach
chemIcal code letter

Exhibit 2-4 Common Chemicals Used m the Bleachmg Process

Bleachmg Chemical Chemical Formula Code Letter

SodIUm HydroXide NaOH E

Elemental Chlorme Cl2 C

Chlorme DIOXide Cl02 D

HypochlOrite HClO NaOCI Ca(OCI), H

Oxygen O2 °
Hydrogen PerOXide H20 2 P

Sulfur DIOxide S02 S

SulfUriC ACid H,SO A

Bleachmg process descnptIOns commonly refer to chemical reactIOn stages by theIr chemical
code letter Exhibit 2-5 represents the most common bleachmg sequences used m the U Sand
Canada
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Exhibit 2-5 Bleachmg Sequences

I Sequence I Percent of MIlls I
C-E D E D 38%

C-E H E D 19%

C E H D-E D 13%

C E-H, C-E-H P 8%

Other (e g chlonne dIOxIde first stage) 22%

The productIOn of chlonnated pollutants such as dIOxm as well as productIOn of chloroform
results from the bleachIng of pulps WIth chlorme and chlonne denvatIves A varIety ofbleachmg
processes have been developed whIch may be chlorme free, where bleachmg chemIcals such as
ozone (Z), oxygen (0), and peroxIde (P), replace chlorme and chlorme denvatlves Overall,
there has been a recent major trend m the mdustry toward reductIOns m both the types and
amount of chlonne and chlonne-contammg chemIcals used for pulp bleachmg Some changes
mclude reduced use ofhypochlonte m response to concerns about chloroform emISSIOns,
modIficatIOns to the mJectIOn process, and Improved de-hgruficatIOn processes to mlrumlze
dIOxm formatIOn whIle reducmg bleach chemIcal usage Some of these de-hgruficatIOn
technologIes mclude extended de-hgruficatIOn durmg kraft pulpmg, solvent pulpmg, and pulpmg
m the presence of the catalyst anthraqumone

Oxygen de-hgruficatIOn IS also used as a post-pulpmg method of mcreasmg de-hgruficatIOn
These processes can be more costly, lead to reduced pulp yIeld and strength, and be potentIal
sources of other pollutants Some pOSItIve aspects of these processes may mclude lower bleach
chemIcal costs, lower energy consumptIOn, reduced tOXICIty, reduced color and reduced BOD
Totally chlorme-free (TCF) bleachmg of selected market grades of sulfite and kraft pulps has
been demonstrated m Europe

2 3 1 4 1 Semi-chemical Pulps SemI-chemIcal pulps are typIcally bleached WIth hydrogen
perOXIde (H20 2) m a bleach tower

2 3 1 4 2 Mechamcal Pulps MechanIcal pulps are bleached WIth hydrogen peroXIde (H20 2)

and/or SOdIum hydrosulfite (Na2S03) Bleachmg chemIcals are eIther apphed WIthout separate
eqUIpment durmg the pulp processmg stage (1 e m-Ime bleachmg), or m bleachmg towers Full
bleachmg ofmechanIcal pulps IS generally not practIcal due to bleachmg chemIcal cost and the
negatIve Impact on pulp yIeld

23 143 De-mked Secondary Fibers De-Inked secondary fibers are usually bleached m a
bleach tower, but may be bleached dunng the re-pulpmg process Bleach chemIcals may be
added dIrectly mto the pulper The followmg are examples of chemIcals used to bleach de-mked
secondary fibers hypochlonte (HCIO, NaOCI, Ca(OCI)2)' hydrogen perOXIde (H20 2), and
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23 1 5 Stock PreparatIOn At thIS final stage, the pulp IS processed mto the stock used for
paper manufacture Market pulp, whIch IS to be shIpped off-sIte to paper or paperboard mIlls IS
processed lIttle, If at all, at thIS stage Processmg mcludes pulp blendmg specIfic to the paper
product desIred, dIspersIOn m water, beatmg and refirung to add densIty and strength, and
addItion of any necessary wet addItives Wet addItIves are used to create paper products wIth
speCIal propertIes or to facIlItate the papermakmg process Wet addItIves mclude resms and
waxes for water repellency, fillers such as clays, sIlIcas, talc, morganlc/organlc dyes for colonng,
and certam morgaruc chemIcals (calcIUm sulfate, zmc sulfide, and tItanIUm dIOxIde) for
Improved texture, prmt qualIty, opacIty, and bnghtness

2 3 1 6 Processes In Paper Manufacture The paper and paperboard makmg process consIsts
of the followmg general steps wet end operatIOns (formatIOn of paper sheet from wet pulp) and
dry end operatIOns (drymg of paper product, applIcatIOn of surface treatments, spoolIng for
storage)

23161 Wet End OperatIOns The processed pulp IS converted mto a paper product VIa a
paper productIOn machme, the most common of whIch IS the Fourdnruer paper machme In the
Fourdnruer system, the pulp slurry IS deposIted on a movmg WIre belt that carnes It through the
first stages ofthe process Water IS removed by gravIty, vacuum chambers and vacuum rolls
ThIS waste water IS recycled to the slurry deposItIOn step of the process due to ItS hIgh fiber
content The contmuous sheet IS then pressed between a senes of rollers to remove more water
and compress the fibers

2 3 1 6 2 Dry End OperatIOns After pressmg, the sheet enters a drymg sectIOn, where the
paper fibers begm to bond together as steam heated rollers compress the sheets In the calender
process the sheet IS pressed between heavy rolls to reduce paper thICkness and produce a smooth
surface Coatmgs can be apphed to the paper at thIS pomt to Improve gloss color, pnntmg detail,
and bnllIance LIghter coatmgs are applIed on-machme whIle heavy coatmgs are performed off
machme The paper product IS then spooled for storage

2 3 1 7 Energy Generation Pulp and paper mIll energy generatIOn IS provIded m small part
from the burnmg of lIquor waste solIds m the recovery boller, but other energy sources are
needed to make up the remamder of mIll energy needs Over the last decade the pulp and paper
mdustry m the U 5 has changed Its energy generatIOn methods from fossIl fuels to a greater
utilIzatIOn of processes or process wastes These wastes mclude a combmatIOn mcrease m use of
woodroom wastes, spent hquor sohds, and other self-generatIOn methods

Power bOIlers at pulp and paper mIlls are sources of partIculate emISSIOns, S02' and NOx

Pollutants emItted from chemIcal recovery bOIlers mclude 502 and total reduced sulfur
compounds (TRS)
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2 3 2 Raw Material Inputs and PollutIOn Outputs 10 the ProductIOn Lme

Pulp and paper mIlls use and generate matenals that may be harmful to the aIr, water, and land
pulp and paper processes generate large volumes of wastewaters whIch have the potentIal to
adversely affect freshwater or marIne ecosystems, resIdual wastes from wastewater treatment
processes often contrIbute to eXIstIng local and regIOnal dIsposal problems and air emISSIOns
from pulpIng processes and power generatIOn facIlIties frequently release odors, partIculates or
other pollutants Major sources of pollutant releases In pulp and paper manufacture occur at the

pulpIng and bleachIng stages respecttvely As such, non-Integrated mIlls (1 e , those mIlls
WIthout pulpIng facIhttes on-sIte) are not sIgmficant environmental concerns when compared to
Integrated mIlls or pulp mIlls

232 1 Water General water pollutIOn concerns for pulp and paper mIlls are effluent solIds
BOD, tOXICIty, and color TOXICIty concerns anse from the presence of chlonnated organIC
compounds such as dIOXInS furans, and others (collectIvely referred to as adsorbable organIC
halIdes, or AOX) In wastewaters after the chlonnatIOnlextractIOn sequence

Due to the large volumes of water used In pulp and paper processes, VIrtually all mIlls In the US
have pnmary and secondary wastewater treatment systems Installed to remove partIculate and
BOD produced In the manufacturIng processes These systems also proVIde sIgmficant removals
(e g , 30-70 percent) of other Important parameters such as AOX and chemIcal oxygen demand
(COD)

The major sources of effluent pollutIOn In a pulp and paper mIll are presented In ExhIbIt 2-6

ExhIbIt 2-6 Common Water Pollutants from Pulp and Paper Processes

I Source I Effluent Charactenstlcs I
Water used m wood handling/de barkmg and chip washmg Solids BOD color

Chip digester and liquor evaporator condensate Concentrated BOD can contam I educed sulfur

"White waters" from pulp screemng thlckemng and Large volume ot water With suspended solids can have
cleanmg SignIficant BOD

Bleach plant washer filtrates BOD color chlormated organic compounds

Paper machme water flows Solids often precipitated for reuse

Fiber and liquor SPills Soltds BOD color

ScreenIng and cleanIng operatIOns dunng the pulp processmg stage are usually sources of large
volumes of wastewaters ThIS effluent stream, called "whIte water" due to ItS charactenstlc
color, can contaIn sIgmficant BOD If washIng effiCIency IS low and IS always a source of
suspended solIds from wood partIcles SImIlar whIte water wastes are also produced durIng the
papermakIng process WhIte waters can be reused to dIlute furmsh mIxtures or the solIds can be
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collected for reuse FIber and lIquor spIlls can also be a source of mIll effluent TypIcally spIlls
are captured and pumped to holdmg areas to reduce chemIcal usage through spIll reuse and to
aVOId loadmgs on faCIlIty wastewater treatment systems Separate pump systems recycle
recoverable matenals mto the process cycle The condensates from ChIp dIgesters and chemIcal
recovery evaporators are a low-volume, but hIgh BOD effluent source Some of these
condensates contam reduced sulfur compounds

Wastewater treatment systems can be a sIgmficant source of cross-medIa pollutant transfer For
example, waterborne partIculate and some chlonnated compounds settle or absorb onto treatment
sludge and other compounds may volatIlIze durmg the wastewater treatment process

2 3 2 2 Air ExhIbIt 2-7 presents an overvIew of the major types and sources of au pollutant
releases from varIOUS pulp and paper processes

Exhibit 2-7 Common Air Pollutants from Pulp and Processes

I Source I Type I
Kraft recovery furnace Fme partIculates

Fly ash from hog fuel and coal-fired burners Course partIculates

Sulfite mIll operatIOns Sulfur OXIdes

Kraft pulpmg and recovery processes Reduced sulfur gasses

ChIp dIgesters and hquor evaporatIon VolatIle orgamc compounds

All combustIOn processes Nitrogen OXIdes

Water vapors are the most VISIble au emISSIOn from a pulp and paper mIll

Pulp and paper mIll power bOIlers and ChIp dIgesters are genenc pulp and paper mIll sources of
au pollutants such as partIculates and mtrogen OXIdes ChIp dIgesters and chemIcal recovery
evaporators are the most concentrated sources of volatIle orgamc compounds The chemIcal
recovery furnace IS a source of fine partIculate emISSIons and sulfur OXIdes In the kraft process,
sulfur OXIdes are a mmor Issue m comparIson to the odor problems created by four reduced sulfur
gasses (whIch compnse TRS) hydrogen sulfide methyl mercaptan, dImethyl sulfide, and
dImethyl dIsulfide The TRS emISSIons are pnmarily released from wood clup dIgestIOn, black
lIquor evaporatIOn, and chemIcal recovery boller processes TRS compounds create odor
nmsance problems at lower concentratIOns than sulfur OXIdes Humans can detect some TRS
compounds In the air as a "rotten egg" odor at as httle as one part per blllIon (Ppb)

ChemIcal recovery and recychng systems m the chemIcal pulpmg process sIgmficantly reduce
pollutant outputs whIle provIdmg substantial economIC return due to recovery of process
chemIcals ChemIcal recovery IS necessary for the baSIC economIC VIabIlIty of the kraft process
All kraft pulp mIlls worldWIde have chemIcal recovery systems m place Some sulfite mIlls,
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however, still do not have recovery systems In place Scrubber system partIculate "baghouses"
or electrostatIC preCIpItators (ESPs) are often mIll aIr pollutIOn control components

2323 ReSIdual Wastes The sIgmficant reSIdual waste streams from pulp and paper mIlls
Include bark, wastewater treatment sludges lIme mud, lIme slaker gnts, green lIquor dregs
bOIler and furnace ash, scrubber sludges, and wood proceSSIng reSIduals Because of the
tendency for chlorInated organIC compounds (IncludIng dIOXInS) to partItIOn from effluent to
solIds, wastewater treatment sludge has generated the most sIgmficant envIronmental concerns
for the pulp and paper mdustry To a lesser extent, concern has also been raIsed over whether
chlonnated organICS are partitlOned mto pulp products, a large portIon of whIch become a post
consumer reSIdual waste

WIth the exceptIOn of bark, wastewater treatment sludge IS the largest volume reSIdual waste
stream generated by the pulp and paper Industry Sludge generatIOn rates vary WIdely among
mIlls Pulp-makmg operatIOns are responsIble for the bulk of sludge wastes, although treatment
of paper-makIng effluents also generates sIgmficant sludge volumes PotentIal envIronmental
hazards from wastewater sludges are associated WIth trace constituents (e g , chlonnated organIC
compounds) that partItion from the effluent mto the sludge

2 3 2 4 Process Inputs and Pollutant Outputs Kraft chemIcal pulpIng and traditIOnal
chlonne-based bleachIng are both commonly used and may generate sIgmficant pollutant
outputs WhIle the use of traditlOnal chlonne bleachmg IS In declIne, a SIgnIficant proportlOn of
kraft mIlls currently use the process

Pollutant outputs from mechanIcal semI-chemIcal, and secondary fiber pulpmg are small when
compared to kraft chemIcal pulpIng In the pulp and paper Industry the kraft pulpIng process IS
the most SIgnIficant source of aIr pollutants Pollutant outputs from chlonne bleachmg, the
chlormated by-products chloroform and dIOxm, are particular problems due to theIr perSIstence,
non-bIOdegradabilIty, and tOXICity ExhIbIt 2-8 Illustrates the process mputs and pollutant
outputs for a pulp and paper mIll usmg kraft chemical pulpmg and tradltlOnal chlorme-based
bleachmg Currently, extensIve chlonne dIOXIde substItutlOn IS practiced m many bleachmg
processes m place of traditIonal chlonne bleachmg The process outlIned below produces a large
portIOn of pulp m the Umted States
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ExhibIt 2-8 Kraft Chemical Pulped-ChlorIDe Bleached Paper ProductIOn

Process Step Matenal
Inputs

Process Outputs Major Pollutant Outputs* Pollutant
MedIa

FIber FurnIsh
PreparatIOn

ChemIcal
PulpIng Kraft
Process

Wood logs chIps
sawdust

FurnIsh chIps

-------
CookIng chemIcals
sodIUm sulfide
(Na2S) NaOH
whIte liquor (from
chemIcal recovery)

FurnIsh chIps

Black liquor (to
chemIcal recovery
system) pulp (to
bleachIng/processIng)

Dirt gnt Solid
fiber bark
----------------------------------~-----------
BOD TSS Water

ResIns fath aCIds Solid

Color BOD COD AOX VOCs (terpenes Water
alcohols phenols methanol acetone
chloroform methvl ethyl ketone (MEK))

VOCs (terpenes alcohols phenols AIr
methanol acetone chloroform MEK)-------------
Reduced sulfur compounds (TRS) organo
chlorIne compounds (e g 345
tnchlorogumacol)

BleachIng ChemIcal pulp Bleached pulp

-------
Elemental chlonne
(CI2) chlonne
contaInIng
compounds

Hypochlonte
(HCIO NaOCI
Ca(OCI)2) chlonne
dIOxIde (CIO,)

DIssolved lignIn and carboh)drates color Water
COD AOX InorganIc chlonne
compounds (e g chlorate (CIO}))I-------------
Organo-chlorlne compounds (e g dIOXIns
furans chlorophenols)

VOCs (acetone methylene chlonde AIr / Water
chloroform MEK carbon dl~ulfide

chloromethane tnchloroethane)

PapermakIng

Wastewater
Treatment
FaCIlitIes

AddItIves
bleached/
unbleached pulp

Process
wastewaters

Paper/paperboard
product

Treated effluent

PartIculate wastes organIc compounds Water
InorganIc dyes COD acetone

Sludge Solid

VOCs (terpenes alcohols phenols AIr
methanol acetone chloroform MEK)

BOD TSS COD color chlorophenollcs Water
carbon dIsulfide VOCs (terpenes alcohols
phenols methanol acetone chloroform
MEK)

Power Boller Coal wood unused Energy
furnIsh
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Process Step Material Process Outputs Major Pollutant Outputs* Pollutant
Inputs Media

ChemIcal Recovery System

Evaporators Black lIquor Strong black lIquor Evaporator non condensIble, (TRS AIr
volatIle orgal1lC compounds alcohols
terpenes phenols)
--------------------------------- -----------
Evaporator condensates (BOD suspended Water
solIds)

Recovery Strong black lIquor Smelt, energy Fme particulates IRS sulfur dIOXide Air
Furnace

Re-caustlclzmg Smelt Regenerated white Dregs SolId
liquor
-------------------- --------------------------------- -----------
LIme mud Waste mud solIds Water

Calcmmg (lime LIme mud Lime Fme and coarse particulate, Air
kiln)

• Pollutant outputs may dIffer SIgnificantly based on mlll processes and matenal mputs (e g wood chip resm content)
1 Chlorate only Significantly produced m mllls WIth hIgh rates of chlonne dIOXIde substItutIOn to reduce dlo,m and furan production

2 4 Summary of Health and TOXICIty Effects of Selected Pulp and Paper Processmg
ChemIcals

AddItIOnal InfOrmatIOn on the followmg lIsted chemIcals can be found In Health and
EnVIronmental Impacts afSelected ChemIcals, aVaIlable from the EP3 InformatIOn Center

2 4 1 Methanol

TOXICIty Methanol IS readIly absorbed from the gastromtestmal tract and the respIratory tract,
and IS tOXIC to humans m moderate to hIgh doses In the body methanol IS converted mto
formaldehyde and formIC aCId Methanol IS excreted as formIC aCId Observed tOXIC effects at
hIgh dose levels generally mclude central nervous system damage and blIndness Long-term
exposure to hIgh levels of methanol Via mhalatIOn cause lIver and blood damage m anImals

EcologIcally, methanol IS expected to have low tOXICIty to aquatIc organIsms ConcentratIOns
lethal to half the organIsms of a test populatIOn are expected to exceed one mg of methanol per
lIter of water Methanol IS not lIkely to perSIst m water or to blOaccumulate m aquatlc organIsms

Carcmogemclty There IS currently no eVIdence to suggest that thIS chemIcal IS carcInogemc

EnVIronmental Fate LIqmd methanol IS lIkely to evaporate when left exposed Methanol reacts
m aIr to produce formaldehyde whIch contnbutes to the formatIOn of aIr pollutants In the
atmosphere It can react WIth other atmosphenc chemIcals or be washed out by ram Methanolis
readIly degraded by mlCroorgamsms m soIls and surface waters
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PhysIcal PropertIes Methanol IS mgWy flammable

2 4 2 Hydrochloric ACid

TOXICIty HydrocWonc aCId IS pnmanly a concern m ItS aerosol form ACId aerosols have been
Imphcated m causmg and exacerbatmg a vanety of respnatorv alIments Dermal exposure and
mgestlOn ofmghly concentrated hydrocWonc aCId can result m corrosivity

EcologiCally, accIdental releases of solutlOn forms of hydrochlonc aCId may adversely affect
aquatIc hfe by mcludmg a transIent lowenng of the pH (1 e , mcreasmg the aCIdIty) of surface
waters

CarCInogemClty There IS currently no eVIdence to suggest that thIS chemIcal IS carcmogemc

EnVIronmental Fate Releases ofhydrochlonc aCId to surface waters and soIls wIll be
neutrahzed to an extent due to the buffenng capacIties of both systems The extent of these
reactlOns wIll depend on the charactenstIcs of the specIfic envnonment

PhysIcal PropertIes Concentrated hydrochlonc aCId IS hIghly corrOSIve

2 4 3 Sulfuric ACid

TOXICIty Concentrated sulfunc aCId IS corrosIve In ItS aerosol form, sulfunc aCId has been
Imphcated m causmg and exacerbatmg a varIety of respnatory alIments

EcologIcally, aCCIdental releases of solutIOn forms of sulfunc aCId may adversely affect aquatic
hfe by mducmg a tranSIent lowermg of the pH (1 e , mcreasmg the aCIdIty) of surface waters In
additlOn, sulfunc aCId m ItS aerosol form IS a component of aCId ram ACId ram can cause
senous damage to crops and forests

CarCInogemClty There IS currently no eVIdence to suggest that thIS chemIcal IS carcmogemc

EnVIronmental Fate Releases of sulfunc aCId to surface waters and soIls wIll be neutrahzed to
an extent due to the buffenng capaCIties of both systems The extent of these reactlOns wIll
depend on the charactenstics of the speCIfic enVIronment

In the atmosphere, aerosol forms of sulfunc aCId contrIbute to aCId ram These aerosol forms can
travel large dIstances from the pomt of release before the aCId IS deposIted on land and surface
waters III the form of ram
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2 4 4 Chloroform

TOXICIty Target organs of chloroform tOXICIty mclude the lIver kIdneys, heart, eyes and skm
Short-term exposure to mgh concentratIOns of chloroform leads to mebnatIOn and eXCItatIOn
followed by central nervous system depressIOn, mcludmg famtmg, dlzzmess and anesthesIa
gastromtestmal upsets, mcludmg nausea, vomltmg, and salIvatIOn kIdney damage and lIver
damage Exposure to very hIgh concentratIOns of chloroform may lead to respIratory depreSSIOn
loss of motor functIOns, coma, and death due to heart, lIver or kIdney fallure Long-term
exposure to chloroform IS assocIated With hver and kidney damage, and mood changes Contact
With the eyes and skm causes reverSIble damage

PopulatIOns at speCial nsk from exposure to chloroform mclude mdlvlduals WIth hver, kIdney or
central nervous system damage, and chromc alcohohcs

CarClnogemClty Chloroform IS a probable human carcmogen based on eVIdence mammals due
to both oral and mhalatIOn exposure

EnVIronmental Fate The maJonty of chloroform releases to the enVIronment are to the
atmosphere, releases to water and land wIll be pnmanly lost by evaporatIOn and WIll also end up
m the atmosphere Atmosphenc releases may be transported long dIstances and wlll
photodegrade WIth a half-lIfe of a few months Releases onto the land that do not evaporate wlll
also leach through the soli and persIst m the groundwater for a long tIme LIttle chloroform IS
adsorbed to SOlI partIcles BIOdegradatIOn IS generally slow

Chloroform IS not expected to bIOconcentrate m the food cham, though contammatIOn of food IS
hkely due to ItS use as an extractant and ItS presence m drmkmg water

245 Ammoma

TOXICIty Anhydrous ammoma IS Irntatmg to the skm, eyes, nose, throat, and upper respIratory
system

EcologIcally, ammoma IS a source ofmtrogen (an essentIal element for aquatIC plant growth)
and may therefore contnbute to eutrophIcatIOn of standmg or slow-movmg surface water,
partIcularly m mtrogen-hmited waters In addItIOn aqueous ammoma IS moderately tOXIC to
aquatIc orgamsms

CarClnogemClty There IS currently no eVIdence to suggest that thIS chemIcal IS carcmogemc

EnVIronmental Fate Ammoma combmes WIth sulfate Ions m the atmosphere and IS washed out
by ramfall, resultmg m rapId return of ammoma to the soli and surface waters

Ammoma IS a central compound m the envIronmental cyclmg of mtrogen Ammoma m lakes,
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flvers, and streams IS converted to mtrate

PhysIcal PropertIes Ammoma IS a corrOSIve and severely IITltatmg gas wIth a pungent odor
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CHAPTER 3
POLLUTION PREVENTION OPPORTUNITIES

3 1 IntroductIOn

The best way to reduce pollutIOn IS to prevent It In the first place Industnes have creatIvely
Implemented pollutIOn preventIOn techruques that Improve efficIency and Increase profits whIle
at the same tIme mInImIZIng envIronmental Impacts ThIS can be done In many ways such as
reducmg matenal mputs, re-engIneenng processes to reuse by-products, ImproVIng management
practIces, and employIng substItutIOn of tOXIC chemIcals

In order to encourage these approaches, thIS sectIOn proVIdes both general and company-specIfic
descnptIOns of some pollutIOn preventIOn advances that have been Implemented wIthIn the pulp
and paper Industry WhIle the lIst IS not exhaustIve, It does prOVIde basIc InfOrmatIOn that can be
used as the startIng POInt for faCIlItIes Interested m begmmng theIr own pollutIOn preventIOn
projects When pOSSIble, thIS sectIOn proVIdes InfOrmatIOn from real actIVItIes that can, or are
beIng Implemented by thIS sector -- IncludIng a dISCUSSIOn of aSSOCiated costs, tIme frames, and
expected rates of return When pOSSIble, InfOrmatIOn IS proVIded that gIves the context In whIch
the technIque can be effectIvely used

Please note that the actIVItIes descnbed m thIS sectIOn do not necessarIly apply to all faCIlItIes
that fall WIthIn thIS sector FaCIlIty-specIfic condItIOns must be carefully conSIdered when
pollutIOn preventIOn optIOns are evaluated, and the full Impacts of the change must examIne how
each optIOn affects au, land and water pollutant releases

3 2 PollutIOn PreventIOn OpportunIties for the Pulp and Paper Industry

Many recent pollutIOn preventIOn efforts m the pulp and paper Industry have focused on redUCIng
the releases OftOXICS, In partIcular, chlonnated compounds PollutIOn preventIOn technIques
have proven to be more effective m controllIng these pollutants than conventIOnal control and
treatment technologIes Most conventIOnal, end-of-pipe treatment technologIes are not effectIve
In destrOyIng many chlonnated compounds and often merely transfer the pollutants to another
envIronmental medIum Efforts to prevent chlonnated releases have, therefore, focused on
source reductIOn and matenal substItutIOn techniques such as de-roamers, bleachIng chemIcal or
wood ChIp substItutIOn to reduce the mdustry's use and releases of chlormated compounds Such
source reductIOn efforts and matenal substItutIOns usually reqUIre substantIal changes m the
productIOn process

The chemIcal recovery systems used m chemical pulpmg processes are an example of pollutIOn
preventIOn technologIes that have evolved alongSide process technologIes An effiCIent chemIcal
recovery system IS a cruCIal component of chemIcal pulpIng mIll operatIOn the chemIcal
recovery process regenerates process chemIcals reducmg natural resource usage and assOCIated
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costs, as well as dIscharges to the envIronment and producmg energy

In addItIOn to the major process changes aImed at reducmg tOXIC releases the mdustry IS
Implementmg a number of pollutIOn preventIOn technIques to reduce water use and pollutant
releases (BOD, COD, and TSS) such as dry de-barkmg, recyclIng of log flume water, Improved
spill control, bleach filtrate recycle, closed screen rooms, and Improved storm water
management

The pulp and paper mdustry has also worked to mcrease the amount of secondary and recycled
fibers used for the pulpIng process AccordIng to Industry sources, the pulp and paper Industry In
the U S set and met a 1995 goal of 40 percent recyclmg and reuse of all paper consumed
natIOnwIde Currently, the Industry has set a new goal of recovenng 50 percent of all paper
consumed for recycle and reuse by the year 2000 These figures should be compared With the
utIhzatIOn rate of secondary fibers (secondary fibers as a percentage of the total fibers used to
make pulp) WhICh IS at approxImately 30 percent and IS clImbmg slowly Current secondal)
fiber utIhzatIOn rates m resource defiCIent countnes such as Japan are close to 50 percent

Because the pulp and paper mdustry IS highly capItal mtensIVe and uses long-estabhshed
technologIes WIth long eqmpment hfetImes, major process-changmg pollutIOn preventIOn
opportumtIes are expenSIve and reqmre long penods of tIme to Implement The trend towards
materIals substItutIOns IS reflected m an mcreasmg demand for alternatIve pulpmg and bleachmg
chemIcals

Bnef descnptIOns of some pollutIOn preventIOn technIques that have been found to be effectIve at
pulp and paper faclhtles are prOVIded below It should be noted that although many of the
pollutIOn preventIOn OpportunItIes hsted below are pnmarIly mmed at reducmg tOXICS releases,
the process changes can often lead to reductIOns m the conventIOnal pollutants such as BOD and
TSS as well as COD and AOX These changes can also contnbute to reduced water use,
decreased volumes of sludge, and lowered mr emISSIOns

321 Wood Yard OperatIOns

3 2 1 1 Chip QualIty Controls and Chip ThIckness Screens ChIp qualIty can have a
sIgmficant Impact on wood waste generatIOn and dIgestIOn effiCIency ChIppers should be
mamtamed and operated to produce ChIpS of unIform dImenSIOns, emphaslzmg control of ChIp
thIckness ChIp thIckness screens can be used to ensure that thIck ChIpS are not mtroduced mto
the dIgesters ThIS promotes umform kraft lIquor penetratIOn, hIgher pulpmg YIeld, and reduced
rejects content Umformly SIzed ChIpS wIll be more evenly dIgested, resultmg m lower bleach
consumptIOn and subsequent reductIOn m formatIon of chlOrInated compounds that enter the mr
and wastewater

ChIp screenmg for SIze and thIckness can enhance the pulpmg process by provIdmg more
umform ChIpS that WIll be completely dIgested ChIp SIze screens alone WIll not do as thorough a
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Job as SIze screens and thIckness screens

Sawdust and fine rejects generated from screemng operatIOns can be used m a hogged-fuel boIler
for power generatIOn OverSIze matenal can be reshIpped, screened, and pulped, or also used m
the hogged-fuel bOIler

3212 Dry De-barkmg Dry de-barkmg methods are preferred over wet methods because wet
de-barkmg consumes approxImately 7,500 to 11,000 hters of water per metnc ton of wood
barked, WhICh reqUIres treatment before dIscharge Bark from dry de-barkmg operatIOns does not
have to be de-watered before use as hogged fuel Dry de-barkmg can be used at kraft and sulfite
mIlls where roundwood compnses the fiber source

3 2 1 3 Log Flume Recyclmg The water used to convey logs from log plIes to de-barkers and
chIppers can be recycled wIth mlmmal blowdown to wastewater treatment facIhtles Collected
bark and fiber can be burned m hogged-fuel bOIlers for energy recovery Treated wastewater may
be used as makeup water for the log flumes Tms alternatlve IS apphcable to any mIll that uses
log flumes

The benefits of thIS practIce are reductIOn m water consumptIOn and reduced wastewater
dIscharge loadmgs ofBOD and TSS

3 2 1 4 Storm water Control Curbmg and dIkmg around ChIp pIles and chIp-PROCESSING
areas and collectIOn of wastewater can prevent ChIpS and dust from entenng runoff Collected
Storm water can then be processed m a wastewater treatment system

The benefits of Storm water control mclude the aVOIdance of contammated surface water

3 2 2 Pulpmg and ChemIcal Recovery

Many waste mmimizatIOn optIOns are aVailable for Improved performance m the pulpmg and
chemIcal recovery processes

322 1 Extended De-hgmficatIon The purpose of thIS pulpmg process IS to produce
brownstock by cookmg the fiber m modIfied tlme-temperature-alkalme cycles, typIcally With the
same total alkah charge Contmuous dIgesters can be modIfied to allow for the addItIOn of
cookmg hquor at several pomts, a process called modIfied contmuous cookmg (MCC) or
extended modIfied contmuous cookmg (EMCC) In batch dIgesters, extended de-hgmficatIOn
can be conducted by completmg several hquor exchanges durmg the pulpmg cycle ThIS process
IS called rapId-dIsplacement heatmg (RDH)

The benefits of extended de-hgmficatIOn are reduced bleach plant chemIcal consumptIOn,
reductIOn m chlormated compounds m effluent, Improved energy effiCIency through enhanced
recovery of hquor sohds, reductIOn of rejects, and mcreased pulp yIeld
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3 2 2 2 Closed Screen Room New pulp-screemng and de-knottmg systems can be mstalled to
mcrease the capture and recyclmg of black lIquor mto the recovery system Closed screemng
systems Improve the efficIency of the recovery process and reduce the demand for makeup
chemIcals m whIte lIquor ElImmatIOn of spIlls and overflows reduces the BOD loadmg and
concentratIOn of other organIC contammants m raw wastewater Closed screenmg svstems can be
used m sulfite as well as kraft mIlls

3 2 2 3 Black Liquor SpIll Prevention and Control The mIxture of dIssolved lIgmn and

cookmg lIquor effluent from the pulpmg reactor and washed pulp lS known as black lIquor Raw
black lIquor contams lugh levels ofBOD, COD, and organlc compounds

SpIlls of black hquor can result from overflows, leaks from process eqUIpment, or from
delIberate dumpmg by operators to aVOId a more senous aCCIdent SpIlls of black lIquor can have
Impacts on receIvmg waters, are a source of aIr emISSIOns, and can shock the mIcrobial actIOn of
wastewater treatment systems Black lIquor losses also result m the loss of the chemIcal and heat
value of the matenal Systems needed to control black lIquor spIlls are a combmatIOn of good
deSIgn, engmeermg, and, most Importantly, operator trammg A few elements of an effectIve
spIll control system mclude physIcal IsolatIOn of pIeces of eqUIpment, floor dramage systems
that allow spIlls to be collected, backup black lIquor storage capacIty, sensors that provIde
Immediate warmng of potentIal or actual spIlls, and enclosed washmg and screenmg eqUIpment

The benefits of a comprehensIve lIquor spIll preventIOn and control program accrue from
Improved effiCIency of the chemIcal recovery process due to mcreased capture of lIquor solIds
ThIS reduces the demand for makeup chemIcals and decreases the contammant loadmg m
wastewater FugItIve emISSIOns contammg odorous reduced sulfur compounds and VOCs WIll
also be mmimized

3224 Improved Brown Stock and Bleachmg Stage Washmg LIquor solIds remammg m
the brown stock pulp are carned over to the bleach plant and then compete WIth the remammg
lIgnm m the pulp for reactIOn WIth the bleachmg chemIcals Improved washmg, therefore, can
reduce the reqUIred amount of bleachmg chemIcals and the subsequent reductIOns m chlonnated
compounds as well as conventIOnal pollutants Modern washmg systems WIth Improved solIds
removal and energy efficIencv are begmnmg to replace the conventIOnal rotary vacuum washers
State-of-the-art washmg systems mclude atmospherIC or pressure dIffuSIOn washers, belt
washers, and pulp presses

OpportumtIes for reduced effluent flows and water use are also present m the bleachmg plant
ACId filtrates from the hypochlOrIte or chlorme dIOXIde stages can be used as dIlutIOn and wash
water for the first bleachmg stage SImIlarly, second extractIOn stage filtrates can be used as
dIlutIon and wash water m the first extractIOn stage Most new mIlls are deSIgned WIth these
counter-current washmg systems and some mIlls are retrofittmg theIr eXIstmg wash systems

3 2 2 5 Enzyme Treatment of Pulp BIotechnology research has resulted m the IdentIficatIOn
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of a number ofmICroorgamsms that produce enzymes capable of breakmg down lIgmn m pulp
Although the technology IS new, It IS belIeved that a number of mIlls are currently conductmg
enzyme treatment tnals The microorgamsms capable of producmg the necessary enzymes are
called xylanases Xylanases for pulp bleachmg tnals are aVaIlable from several bIOtechnology
and chemIcal compames Smce enzymes are used as a SubstItute for chemIcals m bleachmg pulp
theIr use wIll result m a decrease m chlonnated compounds released somewhat proportIOnal to
the reductIOn m bleachmg chemIcals used Enzymes are also bemg used to assIst m the de-Inkmg
of secondary fiber Use of enzymes may also reduce the energy costs and chemIcal use m
retnevmg Ink sludge from de-Inkmg effluent

3226 Use of De-foamers and Pitch Dispersants De-foamers and pItch dIspersants that do
not contnbute to the formatIOn of dIOxms and furans durmg the bleachmg process can be
substItuted for agents that contam dIOxm and furan precursors (I e , chlorme compounds) These
substItutes can be water-based or OIl-based addItIves

The advantages of thIs matenal SubstItutIOn are reduced formatIOn of chlonnated compounds m
the bleachmg process, or reduced tOXIC contammant loadmg m the wastewater sludges and
effluent m unbleached kraft mIlls

322 7 Steam Strlppmg of Foul Condensates DIgester, evaporator, and turpentme
condensates can be steam-stnpped to remove reduced sulfur compounds (TRS) and BOD
(methanol and acetone) A 15 to 20 percent proportIOn of steam to feed IS necessary to achIeve
effiCIent BOD removal Stnpper overheads can be burned for energy recovery m the power
bOIlers, and stnpper bottoms can be reused for brownstock washmg

Steam stnppmg can sIgmficantly reduce emISSIOns ofVOCs to the aIr, and can also reduce TRS
emISSIOns to a lesser extent In bleached-kraft mIlls, steam stnppmg may reduce raw wastewater
BOD loadmgs by up to one-thud, and more m unbleached-kraft mIlls ThIS method also reduces
raw water consumptIOn The formatIOn of chlormated compounds contnbutmg to wastewater
contammatIOn IS also decreased

3228 TRS Controls for Hlgh-Volume-Low-ConcentratIon and Low-Volume
Low-Concentration Vents Ten to twenty percent of total mlll TRS emISSIOns are contnbuted
by vent streams from brownstock washers foam tanks, black-lIquor filters, OXIdatIOn tanks and
storage tanks that are not typically collected m the non-condensIble gas (NCG) system The
emISSiOns from these sources can be collected and combusted for energy recovery, reducmg the
atmosphenc emISSIOns ofTRS and VOCs

3 2 2 9 Conversion of Recovery Boilers to Low-Odor DeSign Old-deSIgn recovery bOIlers
may contnbute 60 to 80 percent of total mlll TRS emiSSiOns These bOIlers can be converted to
low-odor deSIgn by elImmatiOn of the dIrect contact evaporator, modIficatiOn of secondary- and
tertIary-combustiOn aIr systems and mstallatIOn of a new economIzer sectIOn Moderate
expanSiOn of bOIler capaCIty can be accomphshed at the same tIme
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Although expensIve, tms alternatIve has sIgmficant benefits Improved bOIler efficIency and
reductIOn of recovery boIler emISSIOns by more than 90 percent

3 2 2 10 Recovery Boller OperatIOns for Low-Odor EmIsSIons Reduced TRS emISSIOns can
be achIeved through the operatIOn of recovery bOIlers WItIDn speCIfic parameters These mclude
operatmg WIthm cnticalloadmg levels for hquor sohds, mamtammg secondary- and
tertiary-combustIOn aIr at greater than 35 percent of total air supply, mamtammg excess OX) gen
levels between 2 0 and 2 5 percent, mamtammg hquor sulfidIty as low as pOSSIble whIle
mamtammg pulp quahty, maximIzmg hquor sohds withm the capabIhty of the evaporator
system, mimmIzmg mert contents of the lIquor, and maximIzmg dIsperSIOn of the lIquor spray by
usmg and mamtammg appropnate lIquor spray nozzles

LIttle or no capItal mvestment may be reqUIred to Implement these practIce~, WhICh WIll Improve
boIler effiCIency and reduce atmosphenc emISSIons

32211 Use of Weak Wash for ScrubbIng FlUId In AIr PollutIOn Control Systems Weak
washwater from the CaUStICIZmg system can be used as scrubber solutIOn for
smelt-dissolvmg-tank emISSIons, bleach plant and chlorme dIOXIde plant vents, hme slakers and
hme kIlns The scrubber water IS then returned to the caustIcIzmg CIrcUIt

ThIS operatIOn wIll reduce fresh water consumptIOn decrease au emISSIOns and wastewater
dIscharge, and Improve chemIcal recovery efficIency

3 2 2 12 LIme Mud DIverSIOn BaSIn LIme mud that IS usually dIscharged to the wastewater
treatment system from process upsets and hme mud clarIfier mamtenance actIVItIes can be
captured m a dIverSIOn basm

A relatIvely mexpensIVe optIon, mstallatIOn of a lIme mud dIverSIOn basm would Improve
resource recovery, reduce wastewater loadmg and treatment costs, and reduce sludge
accumulatIOn

322 13 Oxygen De-lIgmficatIon Oxygen de-lIgmficatIOn IS a process m whIch the pulp IS
treated WIth oxygen m an alkalme enVIronment pnor to bleachmg and after a conventIOnal or
extended pulpmg process In medIUm-conSIstency systems (10 to 20 percent), an addItIOnal 40 to
45 percent de-hgmficatIOn IS achIevable De-lIgmficatIOn up to 50 percent IS attamable m
hIgh-consIstency operatIOns (25 to 28 percent) ThIS procedure reqUIres a moderate amount of
aVailable recovery boIler capacity If ozone bleachmg IS used, oxygen de-lIgmficatIOn IS a
prereqUISIte

The advantages of oxygen de-lIgmficatIOn are pnmanly m bleach plant chemIcal savmgs and
reduced wastewater contammatIOn SIgmficant reductIOns m effluent contammant loadmgs are
achIevable, mcludmg BOD, chlonnated compounds, AOX, and color Chlonne consumptIOn
may be reduced by 50 percent
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32214 Use of Anthraqumone m DIgesters Anthraqumone can be mJected mto the dIgesters
to accelerate the pulpmg process and mcrease pulp yIeld ThIS practIce can be used selectIvely to
offset mcreased recovery boIler loadmg caused by oxygen de-hgmficatIOn ThIS technIque IS
partIcularly apphcable m bleached-kraft mIlls where mcreased pulp yIeld IS deSIred but whIch are
hmited by recovery bOIler capacIty

Though operatmg costs are sIgmficant WIth anthraqumone use the advantages of thIS practIce
mclude Improved YIeld, shght reductIOn m bleach plant chemIcal consumptIOn and assOCIated
formatIOn of chiormatIOn contammants, and reductIOn m effluent color and BOD

3 3 1 Bleachmg

The bleachmg process has been the focus of much research m recent years to develop methods to
reduce the productIOn of dIOxms, furans, and other chlOrInated compounds that are
envIronmentally undeSIrable

3 3 1 1 ChemIcal Controls SpeCIal mstrumentatIOn can be used to momtor and control the
addItIOn of chlOrIne and/or chlOrIne dIOXIde m the first bleachmg stage m order to mamtam the
chlOrIne multIple or kappa factor WIthm speCIfic ranges ThIs type of control can mmimize the
formatIOn of dIOxms, furans and other chlormated compounds thereby reducmg air and
wastewater contammants

3 3 1 2 ChemIcal MIxmg HIgh-shear mIxmg eqUIpment can be mstalled m the bleach plant to
ensure effiCIent and even chemIcal apphcatIOn Such mIxers mmimize the tendency for locahzed
over chlOrInatIOn, whIch leads to the formatIOn of undeSIrable chlOrInated compounds ThIS
optIon IS relatIvely mexpensive and can aSSIst m maximIzmg bleachmg effiCIency and
mmimIzmg the generatIOn of chlorme compounds that may be released to the atmosphere and
wastewater

3 3 1 3 SplIt AdditIOn of Chlorme/lmproved pH Control Reducmg the chlOrIne
concentratIOn durmg the bleachmg process by addmg elemental chlOrIne m mcremental charges
has been shown to reduce the formatIOn of unwanted chlormated organIC compounds A hIgh pH
m the chlOrInatIOn stage IS also known to reduce the formatIOn of chlOrInated orgamc
compounds, but normally thIS also results m a decreased pulp yIeld A hIgh pH, m combmatIOn
WIth spht chlOrIne addItIon, however, has been observed to reduce the formatIOn of chlormated
compounds Without a loss of yIeld It was reported that by usmg spht chlOrIne addItIon, the
generatIOn of certam dIOxm and furan molecules were reduced by up to 70 percent WIth the
addItIOn ofpH control these dIscharges reportedly fell by 90 percent However, consIstency m
reductIOn of chlOrInated orgamc pollutants has been problematIC

3 3 1 4 Chlorme DIOXIde SubstitutIOn The substItutIOn of chlorme dIOXIde for elemental
chlorme as a bleachmg agent IS gammg WIdespread use due to ItS beneficmlimpacts on pulp and
effluent quahty The use of chlorme dIOXIde m place of chlorme mcreases the proportIOn of
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oXIdatIve reactIOns thereby reducmg the formatIOn of resIdual chlonnated orgamc pollutants
Chlonne dIOxIde bleachmg produces about 20 percent of the chlonnated compounds produced
usmg elemental chlonne A substItutIOn of 50 to 70 percent m the first bleachmg stage has
become relatIvely common m recent years Chlonne dIOXIde SubstItutIOns approachmg 100
percent have been shown to mcrease pulp yIelds and quahty

DespIte ItS benefits, the use of chlonne dIOXIde IS two to four tImes more e"\.penslVe than the
eqUIvalent oXIdIzmg power usmg elemental chlonne Because chlonne dIOXide IS unstable and
cannot be stored, It must be contmually generated at the mIll The processes used to manufacture
chlorme dIOXIde generate a number of byproducts (e g , spent aCIds, chlorme gas, salt cakes and
aCId cakes) that may have envlfonmentalimpacts A number of alternatIve chlorme dIOXIde
generatIOn processes are bemg developed to reduce or elImmate the formatIOn of such
byproducts

3 3 1 5 Enhanced ExtractIOn Oxygen alone or m combmatIOn WIth hydrogen perOXIde or
hypochlonte m bleach plant caustIC extractIOn stages IS used m many bleached-kraft mIlls to
Improve extractIOn effiCIency and de-hgmficatIOn As the pulp enters the extractIOn stage, a
small amount of molecular oxygen IS mIxed With It ReSIdual lIgnm m the pulp reacts WIth the
oxygen, subsequently reducmg the demand for chlonne dIOXIde m the followmg bleachmg stage
Small amounts of hydrogen perOXIde or hypochlonte can be added WIth the oxygen, producmg
better de-hgmficatIOn WIth finer control of the process

The advantages of thIS method are ItS relatIvely low cost, mimmizatIOn of chlormated
compounds, and reduced BOD COD, and color m the effluent

3316 Replacement of Hypochlontes Chlonne dIOXIde can be used m place of SOdIum 01

calcmm hypochlontes m the bleachmg process ThiS method IS most effective when hIgh-rate
chlorme dIOXIde substItutIOn IS used m the first bleachmg stage and when hypochlonte is
replaced WIth hIgh-purIty chlonne dIOXIde (i e , less than 0 2 percent chlonne)

The benefits mclude a sIgmficant reductIOn m the formatIOn of chloroform

3 3 1 7 Ozone Bleachmg Research mto methods for elImmatIOn or reductIOn of
chlorme-bearmg chemIcals for bleachmg has resulted m the development of several alternatIves
One technique recently apphed (1992) at commercial scale is ozone bleachmg In thiS process
ozone is used as the pnmary bleachmg agent mstead of chlonne, followmg oxygen de
hgmficatIOn

In additIOn to ehmmatmg the formatIOn of undesuable chlormated compounds, ozone bleachmg
also facIhtates the recovery of ozone and extractIOn stage filtrates m the chemIcal recovery
system ThIS method sIgmficantly reduces wastewater dIscharge loadmgs of AOX, BOD, and
color from the bleach plant
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3318 Bleach Plant Washmg Countercurrent jump-stage 'Washmg entaIls the reuse of
aCId-stage filtrates (from hypochlonte or chlonne dIOxIde stages) as dIlutIOn and washwater on
the first bleachmg stage (usmg chlonne, chlorme/chlonne dIOxIde, or chlonne dIOxide/chlonne)
FIltrate from the second extractIOn stage can be used m the first extractIOn stage on log sequence
bleach lInes

The advantages of thIS method mclude (l) reductIOn m bleach plant wastewater flow by
approxImately 7,500 to 22,710 hters per metrIc ton of product m conventIOnal bleach plants (2)
steam and energy savmgs, (3) reduced water consumptIOn, and (4) shght reductIOn m BODS
loadmgs from the bleach plant

3 3 1 9 Oxygen-RemforcedlPeroxlde ExtractIOn Oxygen-remforced extractIOn (or oXIdatIve
extractIOn) and peroxlde-remforced extractIOn processes used separately or together have been
shown to reduce the amount of elemental chlorme and chlorme dIOXIde needed m the bleachmg
process while mcreasmg the pulp bnghtness Gaseous elemental oxygen (m the case of oxygen
remforced extractIOn) and aqueous hydrogen peroxIde (m the case of peroxIde extractIOn) are
used as a part of the first alkalme extractIOn stage to facIlItate the solublhzatIOn and removal of
chlonnated and OXIdIzed lIgnm molecules Oxygen-remforced extractIOn has seen WIdespread
adoptIOn by the mdustry m recent years The use of peroxIde extractIOn IS also mcreasmg

3 4 1 Pulp Drymg and Paper Makmg

3411 FIber and WhIte Water Recovery wIth Savealls FIber can be recovered from whIte
water or brown water from pulp dryers and paper machmes usmg settlmg-tank, drum, flotatIOn
or polydlsc savealls FIber from the savealls IS returned to the stock system and subsequently
reused Dependmg upon the sohds loadmg of the cleaned whIte water or brown water, It can be
reused for stock dIlutIOn, wue, headbox, grooved-roll, tnm knockdown, WIre knockoff, and
breast roll showers, consIstency regulatIOn, and beaters The pnmary benefit ofusmg savealls IS
an mcrease m yIeld

FIber recovery may exceed 90 percent, dependmg on the type of paper and type of saveall In
addItIOn, savealls reduce water and energy consumptIOn, wastewater effluent loadmgs,
wastewater treatment costs, and sludge dIsposal costs Fresh water reductIOns from
approxImately 750 to 37,800 hters per metnc ton of product have been reported, dependmg on
the type of paper machme and the level of whIte water reuse

3 4 1 2 Reuse of Vacuum Pump Seal Water Another method that reduces water and energy
demand IS the use of cascade systems or recirculatmg water systems for the operatIOn of water
rmg vacuum pumps New mstallatIOns mclude thIS feature, and retrofits can also be
accomphshed

Resultmg water savmgs are estImated at 7,500 hters per metrIC ton of product There IS also a
reductIOn m wastewater flow and therefore m treatment costs
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3 4 1 3 Recovery of Steam Condensates The steam condensates from pulp dryers and paper
machmes can be collected and recovered

ThIS method reduces bOIler feedwater treatment costs and Improves energy and water
conservatIOn

3414 Chemical Substitutions A number of non-fiber addItIves may be utIlIzed m paper
makmg, mcludmg sIzmg agents, resms, fillers, dyes or pIgments, flocculants, bnghteners, and
other chemIcals for specIfic paper charactenstics

Some addItIves have been found to produce undesIrable or tOXIC emISSIOns for example,
formaldehyde from urea formaldehyde resms Adequate substItutes for tOXIC addItIves can he
used The benefits are reduced worker exposure to tOXIC substances, potentIal product qUalIty
Improvements, reduced hazardous waste dIsposal, and reduced levels of tOXICS m emISSIOns and
effluent
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EP ~ CASE STUDY
~
Environmental Pellutian
Pr£ventiQn Project

Pollution Prevention Assessment
for a Recycled Paper Mill

EXEcutiVE Summary

A pollutIOn prevention diagnostic assessment was
conducted at a recycled paper mIll which produces
paper, paper board, and egg cartons The objectIves of
thIS assessment were to 1) Identify pollutIOn preven
tIOn optIOns that would reduce the quantIty OftOXICS,
raw materials and energy used m the manufacturing
process and thereby reduce mdustrlal pollution and
worh.er e\.posure to tOXIC chemicals, 2) demonstrate the
environmental and economic value of a comprehenSive
pollution preventIOn assessment, and 3) Improve
manufacturmg competitiveness and product qualIty for
thiS facIlIty

The assessment Identified SIX waste mmlmlzatlOn and
pollutIOn prevention opportumtles that together can save
around US$74 1,500 per year for a one time mvestment
of$586000 The mvestment figure does not mclude
plant modIficatIOns necessary to mstall the new projects
or any duties or taxes, but does mclude the estimated
cost of Import dutv from new electriC motors ($27,500)

Five of the pollutIOn preventIOn opportUl1ltles Identi
fied m the assessment are short-term savmgs options
with payback periods of9 months or less the sIxth IS
an mtermedlate-term project wIth a 2 I-month paybad.
period The short-term projects entad the followmg
reduction m steam losses, recovery offibers lost In

wastewater dIscharge, recovery offibers lost due to
poor housek.eepmg practices, and more effiCient
electrical motors for production Lmes I and 2 The
mtermedlate-term project mvolves the replacement of
two boilers with one new larger boiler

FaCIlity Background

ThiS facilIty manufactures a number ofpaper products
from recycled materials The plant employs 160
productIOn worh.ers and 40 admlmstratlve staff, and
operates on a 24-hour day, 290-days per year baSIS
Steam IS generated by on-sIte od-fired boilers to meet
the plant's thermal energy reqUIrements, while electriC
power IS supplted by the local utilIty grid

Manufacturing PrOCESS

ProductIOn occurs on three manufacturing lInes, h.nO\\ n
as Lme I Lme 2, and Lme 3 (refer to Figure I), each of
which produces paper products from recycled materials

Lme 1 has five production steps First, recycled paper
products (newspaper, egg cartons, office paper, etc)
are fed mto three pulpers, each of which handles
different types of paper products Water IS added and
the mixture IS slurned together to form a pulp which IS
used as feedstoch. for the mah.mg of new paper
products The feedstoch. from each pulper IS then fed
separately mto the paper machme, which rolls the
feedstock. flat and stack.s the matenal from each pulper
thus producmg a three-layered paper (the mach me has
five rolls and IS capable of makmg a five-layered
paper) The newly formed paper IS fed mto squeeze
rolls and partially dewatered The paper IS then fully
dried m steam-heated drymg rolls Fmally, the paper IS
trimmed to the proper Width and either wound onto a
roll or cut mto sheets

Lme 2 has four production steps There IS a large
smgle pulper, which combmes recycled materials With
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water to form a feedstod. This feedstock IS pumped
mto a Fourdnnrer machine, where It IS deposited onto a
movmg, wire screen Here, most of the water IS
draIned and the screen Vibrates to order the fibers In a
particular direction The matenalls then transferred
from the wire screen to a felt blanket, which carnes It
through a series of press rolls where more water IS
removed The contmuous pressed sheet of newly
formed paper IS processed through a set of steam
heated rolls to complete the drymg process The paper
IS then either rolled or cut mto specIfied sizes of sheet
paper

Lme 3 has three productIOn steps In the pulper
newspaper IS contmually pulped and fed mto the
formmg sectIOn, where the pulp IS pIcked up by the
lower formmg die vacuums, and then mechanIcally
pressed 10 to the upper dIe to force out as much water
as possible The wet pressed egg cartons are placed on

the screen trays 10 the dryer trucks to dram water
VIrtually all of the remammg mOisture IS removed 10

the batch dryer

EnVironmEntal ProblEms

There are water, air, and solJd waste problems and
mefficlent energy use at thiS faclhty Uncontammated
water IS wasted durmg the pulpmg process on Lme 2,
because there IS no automatic shut-off valve
Wastewater IS contammated wlth fibers, and IS
dIscharged mto a nearby creek. Air pollution
(mcludmg carbon dioxide, sulphur dlO\.lde, nttrous
oXIdes, and particulates) IS emitted from the power
generatmg plant SolJd waste IS found m the form of
excess and unused papers Raw matenals, espeCIally
fibers, are lost due to poor housek.eepmg Energy IS
lost through steam escapmg and mefficlent motors



Table I Summary of Recommended Pollution Prevention Opportuntltles

I
PollutIOn Pre' entlOn Emlronmental and Health One-Time ImplementatIOn Fmanclal

Pa,back

I

OperatiOn
Optton Benefits Cost (LSS) Benefits (lJSS)

Period
(\lonths)

Reduced fieer losses thus

Lmes I and 2 Paper Improved housekeepmg
conservmg ra\~ matenals

machmes practtces
and mput and reducmg the $JO 000 $138000 -11/3
amount offiber carned m
effluent wastell,ater stream

Reduced fiber losses thus

Lmes I and 2 Screen fibers from the water
consm mg raw matenals

Paper machines effluent gOing Into the creek
and Input and redUCing the $2JO 000 5324000 91/3
amount offiber earned In
effiuent~re~arerstream

RepalT steam plpmg leaks
Reduced or eltrnlnated
steam leaks to save water

uUhtles Steam
repair or replace steam traps

reduced energy/fuel $40000 $5J 600 81/2
and insulatIOn on steam
hnes msulate steam Imes

requrrements thus redUCing
emISSIons from bOller/s

Increased botler operating

Utlllltes Steam
Replace mo old boilers WIth efficlencv enable:. fuel

$IJO 000 $87000
one large new boiler savmgs and reduces

21

emiSSIons from boller/s

Line I )-roll paper
Replace eleetncal motors Reduced electrical energy

machme
With premium efficlencv usage reducmg emlSSlons $JJ 600 579600 8 1/2
motors from power generatmg plant

Lme 2 Fourdnnter
Replace electrical motors Reduced electncal energY

maclunt.
\\ Ith pn:mlum efficlenc\ usagt. reducmg emissions $-10200 SJ6 )00 S 1/2
motors from po\' er generatmg plant

fOWl - - 5586000 $741,500 -

Pollution Prevention Opportunities

Table I 1Ists the pollutIon prevention opportunttles
Identified by thIS assessment, the envIronmental
benefits assocIated WIth these opportunttIes, and
projected ImplementatIOn costs and savIngs

Housekeepmg Practices Currently the plant loses a
large quantIty offiber m the pulpmg area and around
the paper-formmg machmes due to poor houseJ.,eepmg
practIces By ImprovIng these practIces at a one-tIme
cost of $50,000, It IS estImated that $138,000 per year
can be saved

Fiber Screening It IS estImated that 70% of the lost
paper fibers e'-.It mto the wastewater discharge system
Most of these fiber losses can be recovered by Install
mg a filtenng system In the wastewater system before
dlschargmg the water mto the creek. An amount of
fiber worth appro'-.Imately $324,000 per year can be
recovered WIth a filtenng system The one-time cost of

the filtermg system IS estimated at $250,000, whIch
would prOVIde a payback penod of9 3 months

Steam Losses Major leak.s are found throughout the
plant In broken steam traps and rotary mechanical
JOInts In addItIon, large and small lines m the dryer
draInage system are not Insulated It IS estImated that
the loss of steam and heat due to non-msulated pIpes IS
costmg the plant $55 600 per year The estimated one
tIme cost to repaIr these Items IS $40,000

Boller Svstem There IS a loss of heat transfer WIthIn
the botler due to foulIng of the InSide of the tubes,
which IS caused by poor control of the burner flame
and a lad.. ofbotler feed water which could be used to
coat the outSide of the tubes ThIS ineffiCient heat
transfer results 111 a loss of $1 00,000 annually The
plant plans to replace the two older botlers WIth one
new botler The new botler should mclude an auto
matic blowdown and treatment system for the boIler
feed water It IS estImated that the new botler system,



at a one-time cost of $150,000, will allow the plant to
recover S87,000 of the estimated losses Although
the pay bad. tIme IS 21 months, the plant \\ III have a
greatly Improved and more relIable steam supply
system

Electncal Motors All of the electncal motors m the
plant appear to be at least 15 to 20 years old The
motors m the plant are estimated to have an
efficiency of 85-87% Replacmg these motors wIth
new premIUm efficiency motors could save the plant

about 1 65 mIllron I-..Wh/year m power consumptIOn

It IS recommended that a motor replacement program

be Inltlated to replace all motors of25 horsepower or

more Along Lme 1, m the 5-roll paper machme, thiS
replacement would cost $55,600, and create an
annual savmgs of $79,600 Along Lme 2, m the
Fourdnmer machme, thiS replacement would cost
$40,200 and annually save the firm $56,500

Other Recommendations

Contmuous Pulpmg The pulpers m Lmes 1 and 2
should be run on a contmuous batch basIs, as they
were m the past It was reported that the mIllis
limIted m the grades ofpaper It can produce by the
avatlabtllty of the pulper The pulper IS currently
operating m a batch mode, but additIOnal capacity can
be achieved by changmg to contmuous operation

Pulper RedesIgn Pulpers are no longer designed
with round tubs as seen at thiS faclhty on Lines I and
2 because It was dIscovered that an Irregular flow In

the pulper produces better pulpmg than the
continUOUS whirl produced m a round tub To Im
prove thIS process, the firm should mstall one of the
systems avatlable on the marJ...et that modIfy and
Improve the process by reconfigurmg the round tubs

Bmlmg ModificatIOns Tymg the baIls of compacted
cardboard and scrap paper from the processes on Line
I with fiber rather than wIre will reduce the badmg
cost Ellmmatmg the use ofwires for batlmg purposes
wdl also prolong pulper rotor hfe

Water SavlI1gs ApproXimately 20 gal Ions of water
per minute can be saved by mstallmg an automatIc

cut-off valve m the \\ater flushmg Ime ThIs Ime should
be mstalled on the vlbratmg screen reject dIscharge drum
m the pulpmg process ofLme 2

FIber Treatment In Lme 1, two of the refiners are
operatmg In parallel Addmg a flow measurement
deVIce to each refiner wlil ensure that the flows are
equal

Cylmder Vat Temperature Better paper formatIon and
pressIng wdl be achieved m the cyhnder vats on Lmes 1

and 2 If the temperature IS raised from the ambient air

temperature to between appro\.lmately 51°C and 54°C

Steam Supply Each dryer section ofthe drymg
machInes on Lmes 1 and 2 IS supphed WIth fresh steam
A cascade or thermo-compressor system wIll maJ...e
better use ofthe energy remammg m the used steam and
would result In steam savIngs The steam used IS
generated at a higher pressure than that used m
productIOn The pressure IS reduced WIth a
pressure-reducmg valve, but the temperature of the
reduced pressure steam IS not reduced, so the steam IS
superheated The maximum energy available from the
steam occurs when the steam IS dnven through the
cntlcal pomt and condensed to water If excess super
heat IS m the steam, the condensmg pomt IS not reached
and the steam consumption IS greater than necessary A
de-superheater should be mstalled along Lmes 1 and 2,
at a cost of $7,500 each

Vacuum Boxes The felt c1eanmg vacuum boxes on the
presses are connected With a common plpelme to one
undiVIded vacuum pump ThiS IS a poor arrangement
since the clean felt gets more vacuummg than the dIrty
felt A dIvided vacuum pump of sImIlar sIze could be
sWItched to felt-cleanmg service, WIth a half-pump put
on each box

ConclUSion

The recommended pollution preventIOn optIOns are
J...nown to result m a product quahty that IS supenor to
the prevIOus quahty standard Through reduced fiber
losses, electrical consumption, steam losses, and
Improved boiler effiCIency, paper manufacturers can
become more competItIve

For Further Information
For further mformatlOn on thiS assessment or other actIVIties sponsored by EP3, call the EP3 Clearmghouse at
(703) 351-4004, send a fax to (703) 351-6166, or on Internet ep3cJear@habaco com
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Abstract
The US EnVIronmental Protection Agency (EPA) funded a
project with the New Jersey Department of EnVironmental
Protection and Energy (NJDEPE) to asSist In conducting waste
minimization assessments at 30 small- to medium Sized busl
nesses In the state of New Jersey One of the srtes selected
was a facllrty that laminates paper and cardboard substrates
which are used for packaging purposes The lammatlOn IS
accomplished by application of a liqUid laminate to the surface
of the substrate followed by cUTlng The facllrty also applies
metallic coatings to Similar substrates by transfer from mylar
films A site ViSit was made In 1990 dUTlng which several
opportunities for waste minimization were Identified Options
Identified Included changing to UV cUTlng for laminates and
onslte distillation and reuse of solvents Implementation of the
Identified waste minimization opportunities was not part of the
program Percent waste reduction net annual savings Imple
mentation costs and payback periods were estimated

ThiS Research Brief was developed by the PTlnclpal Investlga
tors and EPA s Risk Reduction Englneenng Laboratory In CIn
Clnnatl OH to announce key findings of thiS completed as
sessment

Introduction
The enVIronmental Issues faCing Industry today have expanded
conSiderably beyond traditional concerns Wastewater air
emissions potential SOil and groundwater contaminatIOn solid
waste disposal and employee health and safety have become
increaSingly Important concerns The management and diS
posal of hazardous substances Including both process related

New Jersey Insntule of Technology Newark NJ 07102

wastes and reSidues from waste treatment receive slgmflcant
attention because of regulation and economics

As enVIronmental Issues have become more complex the
strategies for waste management and control have become
more systematic and Integrated The positive role of waste
minimization and pollution prevention within Industrial operatIOns
at each stage of product life IS recognized throughout the
world An Ideal goal IS to manufacture products while generat
Ing the least amount of waste poSSible

The Hazardous Waste AdVisement Program (HWAP) of the
DIVISion of Hazardous Waste Management NJDEPE IS pursu
Ing the goals of waste minimization awareness and program
Implementation In the state HWAP, with the help of an EPA
grant from the Risk Reduction EnglneeTlng Laboratory con
ducted an Assessment of ReductIOn and Recycling OpportUni
ties for Hazardous Waste (ARROW) project ARROW was
deSigned to assess waste minimIzation potential across a
broad range of New Jersey industries The project targeted 30
sites to perform waste minimizatIon assessments folloWing the
approach outlined In EPA s Waste MInimization Opportumty
Assessment Manual (EPAl62517-881003) Under contract to
NJDEPE the Hazardous Substance Management Research
Center at the New Jersey Institute of Technology (NJIT) asSisted
In conducting the assessments This research brief presents
an assessment of the lamination of paper and cardboard
substrates which are used to make packaging (1 of the 30
assessments performed) and provides recommendatIons for
waste minimization options resulting from the assessment

Methodology of Assessments
The assessment process was coordinated by a team of technt
cal staff from NJIT With experience In process operations
baSIC chemIstry and envIronmental concerns and needs Be

@ Prmted on Recycled Paper
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Common solvents used In the formulation of the solvent based
coatrngs Include xylene Isopropanol and n butanol Other In

gredlents may Include formaldehyde naphtha aliphatiC hy
drocarbons ethyl acetate toluene and carbon tetrachloride
These materials are passed through the thermal OXidation
system and then emitted to the atmosphere

The stamping process produces aluminized mylar film waste I
ThiS matenal IS landfliled as non hazardous waste At thiS time
there IS no known commerCial reuse market for thiS matenal
While the quantIty of thiS waste IS a function of the rate of
production of the stamping operation no information could be I
prOVided by the company about the quantity of thiS matenal
produced annually

ManufactUring Processes
The process of coating pnnted stock With a solvent based
glossy coating IS known as liqUid lamination' In the past
almost all such coatings were applied uSing solvent based
formulations Now only about a third of the laminations are
accomplished uSing the solvent based matenals The newer
technology uses a liqUid multi-functIOnal acrylate which IS po
Iymenzed after exposure to ultraViolet (UV) radiation

LiqUid laminates are applied to the sheet fed or web fed stock
uSing offset machinery The coated stock then proceeds through
a thermal cunng system that volatilizes the solvent The solvent
vapors are largely destroyed by thermal OXidation and emitted
Into the atmosphere

For the UV coatings the coated stock IS exposed to high
Intensity UV radiation which Initiates the polymerization and
solidification of the coating There are no solvent emiSSions
because the coating formulations contain no solvents

The application of the metallic highlights or decorative features
to the stock IS accomplished by a stamping operation uSing
metallized mylar film According to the deSign or pattern on the
stamping die the aluminum coating IS transferred from the
mylar film on whIch It IS supplied to the faCility to the stock
substrate ThiS IS essentially a mechanical operation and the
waste which results IS the used mylar matenal which stili
contains aminotransferase aluminum It IS not uncommon for
five times as much aluminum to remain on the mylar backing
as IS transferred to the product

EXisting Waste Management ActiVities
The company has already taken Important steps leading to
pollution prevention The movement to UV coatings and the
resulting reduction In solvent usage and emiSSions IS an 1m
portant accomplishment

The laminating process generates about 40 drums of solvent
annually from cleaning of the presses used to apply the coatings
to the substrate The cleaning IS necessary for both the solvent
based and UV coating formulations Presently the drummed
waste IS disposed of offsite A variety of solvents may be used
mcludlng methyl ethyl ketone and xylol Some of the solvent
washmgs waste IS used to thm later batches of laminates but
the volume IS too great to allow It all to be used for thiS
purpose

About 100 people are employed at the suburban location of the
faCility which has been In operation about 30 years

Not every facility was able to follow these steps as presented
In each case however the Identification of waste generating
sites and processes detailed site inspections and development
of options was carned out Frequently It was necessary for a
high degree of Involvement by NJIT to accomplish these steps
Two common reasons for needing outside participation were a
shortage of technical staff within the company and a need to
develop an agenda for technical action before corporate com
mltment and policy statements could be obtained

It was not a goal of the ARROW project to participate In the
feasibility analySIS or Implementation steps However NJIT
offered to provide advice for feasibility analySIS If requested

In each case the NJIT team made several site VISitS to the
faCility Initially VISitS were made to explain the EPA manual
and to encourage the facility through the organizational stages
If delays and comphcatlons developed the team offered assls
tance In the technical review inspections and option develop
ment

Obtaining corporate commitment to a waste minimization
initiative
Organizing a task force or similar group to carry out the
assessment
Developing a policy statement regarding waste mlnlmlZa
tlon for Issuance by corporate management
Establishing tentative waste reduction goals to be achieved
by the program

• Identifying waste generating sites and processes
• Conducting a detailed site inspection

Developing a list of options which may lead to the waste
reduction goal
Formally analyZing the feasibility of the vanous options
Measuring the effectiveness of the options and continuing
the assessment

Facility Background
The faCIlity provides additional protection or aesthetiC value to
paper or cardboard stock which IS used for packaging pur
poses Two major activities Include application of a plastiC
laminate to the packaging substrate by application of a liqUid
laminating matenal and then cunng the layer either thermally
when solvent IS used or by initiation of polymenzatlon by
exposure to ultraViolet radiation The other malor activity at the
faCility consists of applying metallic highlights to the packaging
matenal The highlights are applied by the transfer of a deco
ratlve aluminum layer from a mylar backing to the packaging
substrate

No sampling or laboratory analySIS was undertaken as part of
these assessments

cause the EPA waste minimization manual IS designed to be
pnmanly applied by the In house staff of the facility the degree
of Involvement of the NJIT team vaned according to the ease
with which the facilrty staff could apply the manual In some
cases NJIT's role was to provide advice In others NJIT
conducted essentially the entire evaluation

The goal of the project was to encourage participatIOn In the
assessment process by management and staff at the facility
To do this the participants were encouraged to proceed through
the organizational steps outlined In the manual These steps
can be summanzed as follows
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Waste MinImIzatIon Opportunttles
The type of waste currently generated by the facility the
source of the waste the quantity of the waste and the annual
treatment and disposal costs are given In Table 1

Table 2 shows the opportunities for waste minimization recom
mended for the facIlity The type of waste the minimization
opportunity the possible waste reduction and associated sav
Ings and the Implementation cost along with the payback time
are given In the table The quantities of waste currently gener
ated at the facility and possible waste reduction depend on the
level of activity of the facllrty

It should be noted that the economic savings of the mlnlmlZa
tlOn opportunity In most cases results from the need for less
raw matenal and from reduced present and future costs asso
clated wrth waste treatment and disposal It should also be
noted that the savings given for each opportunrty reflect the
savings achievable when Implementing each waste mlnrmlzatlon
opportunity Independently and do not reflect duplication of
savings that would result when the opportunities are Imple
mented In a package Also no equipment depreciation IS
factored Into the calculations

The two major options for pollution prevention at this facility
consist of completIon of the move toward UV coatings and
away from solvent based coatings ThIS effort IS complicated
by customer demands and specifications which require the
continued use of solvent based laminates Continued educa
tIonal efforts and perhaps Improved performance of the UV
coatings may be reqUired to change thiS Situation

Because cleaning of the equipment Will stili be reqUired after
changing to UV coating laminates It IS recommended that a

Mennon of trade names or commercial products does not ConSll!Ule endorsement
or recommendation for use

Table 1 Summary of Current Waste Generation

Single solvent Ideally one WIth relatively low tOXICity be se
lected for thIS purpose That solvent should be segregated and
a distillation capability obtained for the faCility to allow recycling
and reuse ThiS Will create another waste stream the still
bottoms but the volume of that stream Will be substantially less
than the total volume of the washings

The practice of uSing washing solution as makeup or thinner
solvent for application of new batches should be continued and
expanded where pOSSible Additionally care should be taken to
keep containers of volatile solvents covered when not In use
ThiS Will reduce the amount which evaporates Into the atmo
sphere

RegUlatory ImplicatIons
There are no slgnrflcant regulatory Issues which would Impede
the Implementation of additional pollution prevention initiatives
at thiS facilrty Increased regulatory attention to air quality may
spur the development of additional types of UV coatings for
lamination purposes addreSSing some of the performance and
appearance concerns of chents who inSiSt upon solvent-based
lamination A need remains for an outlet for the reSidual mylar
film ThiS may not be a regulatory Issue but Increased atten
tion to solid waste disposal may develop new options for
material of thiS type

ThIS Research Bnef summarizes a part of the work done under
cooperative Agreement No CR-815165 by the New Jersey
Institute of Technology under the sponsorshIp of the New
Jersey Department of EnVIronmental Protection and Energy
and the U S EnVIronmental Protection Agency The EPA Project
Officer was Mary Ann Curran She can be reached at

Pollution Prevention Research Branch
RIsk Reduction Englneenng Laboratory
U S EnVIronmental Protection Agency
CinCinnati OH 45268
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Waste Generated Source of Waste

Mixed Orgamc Solvents Washmg of eqUIpment used to
apply coatmg to stock

Volatde Solvents Solvents dnven off from
solvent based coatings

MetaliJzed Mylar Film Excess from stampmg operation

Annual Quantity
Generated

40 drums

>1000 gal

Vanable
(Estimated 2000 Ib)

3

Annual Waste
Management Costs

$4000

(Cost of operating thermal
OXidation system)

65lton

US Government Pnntlng Office 1992 - 643-080160122
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Table 2 Summary of Recommended Waste Mmlmlzatlon Opportunities

Waste Generated MinImization Opportumty Annual Waste Reduction Net Implementation Payback
Quantity Percent Annual Savings Cost Years

Volatile Solvents Complete changeover to UV > 1000 gal 100 Cost of operation $0 Immed
laminates of thermal OXidizer

Washmg Solvents AcqUire distillation capabilIty 40 drums 100 $4000 5000 12
to allow recycle and reuse of (However a stili bottoms waste
solvent stream will be created)

Savings result from reduced raw malenal and treatment and disposal costs when Implemennng each minimization opportunity Independently
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Where We Stand

Pollution
Prevention

Environmental Stewardship In Action
The Federal PollutIOn PreventIOn Act of 1990 (PPA) defmes
a pollutIOn preventIOn hierarchy m which source reductIon
IS the preferred optIOn, followed by recyclIng, treatment and
disposal Accordmg to the PPA

Pollutzon should be prevented or reduced at the source
'v\,hene'ver feasible polhltlOn that cannot be prevented should
be rencled In an envtronmentallv safe manner v.henever fea
sible pollutIOn that cannot be prevented or rec],cled should be
treated In an envlronmentall} safe manner 'v~hene'ver feasible
and disposal or other releasers) Into the environment should be
employed onlv as a last resort

examples are only a samplIng of the companv s pollutIOn
preventIOn projects and actiVities

• Promote source reductiOn

Over the years Georgia-Pacific has work.ed hard to get the most
from every tree that comes mto ItS plants and mills Toda)
technological mno"atlOns have SignIficantly Improved utllIza
tlOn levels and Georgia-Pacific contmues to look. for 'Ways to
reduce waste and stretch ItS renewable wood resources

G P Pollution Prevention ProJect5

As a source reductIOn leader Georgia-Pacific searches for new
and mnovatIve ways to effectively minImiZe waste at the source
A good example IS the company s efforts to create a compressed
napkm for qUick-service restaurants that achle"es substantIal
reductIOn III packagmg and saves transportatIOn costs ThIS
approach reflects our commitment to the em Ironment "" htle at
the same time responslblv usmg our natural resources to make
qualIty products that meet customer expectatIOns

How Does It Work At G-P~
Hlstoncally Georgia-Pacific has practiced pollutIOn preventIOn
at mdlvldual facIlIties and through voluntarv state and federal
programs As part of Its vIsion to promote environmental
stewardship Georgia-Pacific IS Implementmg a company-wide
program to develop and support pollution prevention InItiatIves

At Georgia-Pacific pollutIOn prevention IS a broad-based pro
gram that encourages proactive approaches to address a vanety
of em lronmental challenges The company s efforts m thIS area
focus on reducmg environmental Impacts through source reduc
!lon Improvements In processes and products and Increased
reuse recovery and recycling PollutIOn prevention IS being
Incorporated as a routine practice to Identify environmentally
sound projects and actIVities that are techmcally '-\,orJ...able and
add "alue to the companv

Where Are The Efforts Focused~

Georgia-Pacific IS demonstratmg environmental leadership
by putting pollutIOn preventIOn mto practice The follOWing

Bu Id ng Pulp&
Products Paper

ReSiduals Used
BenefiCially

(ml1l1om of tons I

Bu Idng Pulp&
Prod crs Paper

GeorgIa PaCifiC S

Pulp and Paper and

Buddmg Products dl

.lS/ons ha.e reported

over 200 pollutIOn

prevention projects

that are aC!lleVlng

operatIOnal sa~mgs

and emlronmental

benefits -4ddltlOnal

projects currentlv are

bemg Identified

. '. _" . eorgiaoRlcific. 4. >



Pollution Prevention

GeorgIa-PaCIfic IS well
on the way to achIevIng
ItS 1995 goal of saVIng
1 percent of operating

costs - about $100
mIllion - and redUCIng

waste In many areas

• Reduce waste to landfills
The natIOn s solid \\aste problem contmue::. but G P and Its
employees are commItted to be part of the solution Currentl)
three facllitles burn old rubber tires diverted from landfills m
their fuel bOIlers Each year our tlre-dem ed fuel program burns
more than 8 million tires and generates 52 7 mIllIon m fuel
landfdl and transportatIOn savmgs AdditIOnal fuel sources
mclude pelletIZed paper, bark and other wood reSiduals

At MontIcello, Ga , the Zeno gnnder offered an alternative
solutIOn to landfIllmg the plant's wood waste Today the Zeno
gnnder annually reduces 500 tons of wood scrap mto fiber that
IS used to produce panelboard, makmg Monticello a zero
wood-waste operatIOn

Employees at the Sheboygan WIS
packagmg plant formed a team to look
at the faCility s trash output and fmd
reductIOn opportumtles As a result,
the plant greatly reduced the sohd
waste gomg to landfills and saved more
than 50 percent m haulIng costs

• Increase recycltng
GeorgIa-PaCifiC IS among the natIOn s
top paper recyclers, reprocessmg over
a ml1lton tons of recovered paper and
old corrugated matenals each year The
company expects to double Its annual
usage of recovered paper by 1997 One way the company wIll
meet ItS recovered paper needs IS by establishmg recycling
programs at more G-P locatIOns Also Georgia-Pacific helps ItS
customers recover and recycle through ItS Commg Full Circle
With Georgia-Pacific program

• Reduce au/water pollutIOn
Georgia-Pacific manages Its forests and operates Its plants and
mIlls m a manner that reflects Its commItment to protect aIr and
water qualIty For mstance Its partiCipatiOn m the US EPAs
33/50 voluntary pollution prevention program demonstrates how
the agency and mdustry are workmg together to achieve em I

ronmental benefits The company IS on target to accomplIsh Us
goal to reduce emissions of 17 substances by 50 percent by the
end of 1995 and has establIshed an additIonal voluntary goal
for further reductIOns by 2000

Currentl) 13 ot 18 Georgia PaCIfiC chemical manufacturmg
facIlltIe::. are clo~ed loop reducmg and or reusmg all water that
comes mto contact \\ Ith ra\\ matenab or fimshed products The
compan) has committed to beneficlallv reuse process wastev"a
ter or become closed loop at all cherrucal plant::. b\ 1998 and all
packagmg plants bv 2000

G-P uses Best Management Practlce::. on Its 6 mIllion acres of

tImberlands to protect soil and \\ater quailty con~ene wIldlife

habItats, and mInImIZe non-pomt source pollutIOn In additIon
the company has embarked on a long term em lronmental strat
egy for forestry operatlons deSigned to meet tImber productIOn
needs \\hlle practtcmg environmental ste\"ardshlp

• Develop new
products/uses

Georgia-Pacific IS focusmg on ways to
produce more fIber-efficient bUlldmg
products Engmeered wood products
such as partIcleboard and orIented
strand board, use smaller fast growmg
trees or wood by-products as ra,," ma
tenals, which conserves resources and
reduces landfIllmg Georgia-PacIfic
contmues to research and advance
envIronmentally sound solutIOns to
supply new products and technologies

In addltlon, the company has formed
a mIll reSiduals team to encourage benefiCIal reuse of reSIduals
from the manufactunng process For example, sawdust, ChIpS
and ShaVIngS from one process can become raw matenals for
other products Also reSiduals WIth nutnent value can be used
on company forestlands or nelghbonng farmlands ReSIdual
sources mclude pulp null sludge, gypsum and lime matenals,
boller ash and other wood by-products

What Are The Results~

PollutIOn preventIOn makes good sense for Georgia-Pacific and
for the environment Currently, more than 200 projects result
mg m 580 millIon m annualized sa,mgs have been Identified
WIth these proJects, the company IS well on the way to achlev
mg ItS 1995 goal of savmg I percent of operatmg costs - about
5 I00 millIon - and reducmg waste m many areas

For more lllformatlOn about Georgia-PacIfIc s environmental programs please Write EnVIronmental Information

Corporate Communlcatlons Dept GeorgIa PaCIfiC Corporation 133 Peachtree Street N E Atlanta GeorgIa 30303

© 1995 GeorgIa PaCific Corporation All rlghrs reserved

Paper GeorgIa Paclfics Hopper" Valorem· Vellum While 651b Cmer

(i) Printed on recycled paper

.'. .. . .. . " . Georgia·Rlcific
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ReThmk Paper http IIwww earthlsland org/el/paper/overvlew html

ICIIiII PAPER II

1 of 2

An Ecological VISIOn for Paper

WIth precIous forest Wildlands disappeanng on an ever expandmg scale,
Earth Island Instltute has put mto motlon ReThmk Paper (RTP) ReThmk
Paper IS a network of envIronmental actlvists, sCIentlsts and
paper-mdustry experts workmg to achIeve ecologIcal sustamabilIty m the
U S pulp and paper market Our mISSIOn IS to convmce the consumer,
paper-mdustry, and government sectors of socIety to rethmk -- and then
replace -- current paper-consumptIOn and productIOn practlces

L..- --'

One of the most cntlcal envrronmentaiissues today IS the decImatIOn of
North Amencan forests to meet the demand for wood products WIth half of the forests that once
covered the planet now gone, the US now consumes an estlmated 3 4 bIllIon CUbIC meters of wood
(1991) more than double the consumptIOn of wood m 1950 ThIrty percent of these trees are used to
manufacture paper products The destructIOn of forest ecosystems by the modem tlmber mdustry has
caused severe loss ofWildlIfe and habItat, degradatIOn ofnpanan systems, local and pOSSIbly global
clImate changes, and the dIsruptIOn of local commumtles and economIes over tlme WhIle there are
SIgns of hope m the form oflabor-mtensive and commumty-based sustamable forestry plans and
practlces, these efforts are stIll m theIr mfancy MeanwhIle, worldWide paper consumptIOn IS projected
to expand 46% by the year 2040

Reducmg paper consumptIOn levels through reductIOn, reuse, and recyclmg strategIes IS cruCial to
preservmg our forests However, these approaches alone have yet to succeed m adequately protectmg
domestic forests VIrgm fibers remam an essentlal component m paper makmg Every tIme a fiber IS
broken down (pulped / recycled), it becomes weaker, makmg an addItIOn of strong VIrgm fibers a
neccessity UntIl vIrgm wood pulp is replaced as the pnmary fiber 'strengthener' m paper manufactunng,
the mdustry WIll contmue to destroy forest ecosystems One of the most promismg solutIOns to thIS
SItuatIOn IS the replacement ofvIrgm wood fibers WIth more envIronmentally bemgn 'tree-hee'
a~ncultural fibeis A largescale substltutIOn of thiS kmd would make a substantlal contributIOn to the
protectIOn of forests and other natural systems adversly impacted by the VIrgm wood pulp and paper
mdustry EcologIcal Alternatlves

The term "tree-free pap<.,r" refers to paper made entIrely from fibers that do not come from trees RTP's
work focuses on paper products made from recycled wood fibers and tree-free fibers mcludmg k.enat,
hemp, and agncultural reSidues (eg wheat and nce straws) cotton lInters, and reclaimed fabnc

These 'earth frIendly' paper alternatives offer Viable, Job-creatmg solutIOns to envIronmental problems
dIrectly caused by timber harvestmg and VIrgm wood pulp and paper manufactunng processes
However, nonwood paper IS currently more expensive than vlrgm-wood paper due to slgmficant mdustry
start-up costs, smaller economies of scale, and heavy government SubSIdizatIOn of the pulp, paper and
timber mdustnes Government regulatory and procurement pohcles and subSIdy programs have
encouraged growth of the timber, pulp and paper mdustnes based on the destructIOn of forest ecosystems
and WildlIfe habItat, the pollutIOn of aIr and watersystems, and the creatIOn of some of the most deadly
known chemical toxms, by makmg thIS the most mexpensive way to operate ThIS SItuatIOn has
mstituted an uneven competItIve chmate, skewed towards VIrgm wood-based paper productIOn If
subSidIes were elImmated and polICies deSigned to encourage the development of a sustamable paper
mdustry, ecologIcal paper alternatlves would make great progress

06/21/96144618



Tree-Free Fibers http IIwww earthlsland org/el/paper/tffibp htrr

The US Department of Agnculture has spent 40 years mvestIgatmg more than 500 plants to find the best
fiber for pulpmg paper Wlnle hemp has hIstoncally been the most recogmzed plant for tree-free paper,
the USDA has IdentIfied another plant, kenaf, as the most vIable fiber to produce tree-free paper

There are numerous agnfibers Ideally SUIted for paper productIOn, mcludmg kenaf, hemp, agncultural
reSIdues (cereal straws, cotton lmters, etc ), and reclaImed fabnc Most of these agnfibers yIeld more
pulp-per-acre than forests or tree-farms, and reqUIre fewer pestICIdes and herbICIdes In addItion, fewer
chemIcals and less tIme and energy are needed to pulp and bleach agncultural fibers In fact, agnfibers
can be effectIvely bnghtened usmg totally-chlonne-free (TCF) bleachmg processes, thus elImmatmg the
productIOn ofhIghly tOXIC chlonne byproducts such as dIOxm commonly associated With paper
productIOn Crops such as hemp and kenaf also prOVIde a means of addmg strength to recycled fibers
Without usmg wood

ReThInk Paper Home Page
CampaIgn OvervIew IThe mam components ofReThInk. Paper

1 he Sustamable Paper Cycle. A VISIon for the future
The Plam Pulp Facts Volume I IWood ConsumptIOn Fac.ts

Tree-flee fibers and paper IEcologIcal paper supplIers and resources
Tree-free fibers for papermakmg Kc.,naf, Hemp

What you Can do to "RcThInk Paper" IEarth lsland Journal

E-mail Us!

F-maI1 Us! WIth questIOns, comments or mformatIOn requests

1of2

You may scarch all Earth Island's pages, mcludmg other proJects and the Farth Island Journal, or press
one of the followmg buttons

:M~k::dlff~~~;r4JOTNEaiiiJ~la;r.n;b{ule

jO
06/21/96 1446 .d



I Kenaf Factsheet http IIwww earthlsland org/el/paperlkenaf html

An EcologIcal AlternatIve to Vlrgm Wood-Based Paper

The USDA IdentIfied kenaf as the best non-wood paper alternative for several reasons

1 RapId growth Kenaf reaches 12-18 feet m 150 days, whIle southern pme (the largest paper pulp crop
m the US) must grow 14-17 years before It can be harvested

2 HIgh yIeld Kenaf also YIelds more fiber per acre than southern pme, producmg 5-10 tons ofdry fiber
per acre annually, or roughly 3-5 tImes as much as southern pme

Kenaf...
RAThirk FFlrtshAAt #?

The kenafplant (HIbISCUS cannabmus) IS consIdered one of the
most promIsmg alternatIves to VIrgm soft- and hardwoods for
paper productIOn An herbaceous annual related to cotton and

:- ....J okra, kenaf IS a member of the mallow famIly mdigenous to
West AfrIca The US Department of Agnculture (USDA)

began researchmg kenaf m the 1940s, when World War II put a stop to Jute Imports from ASIa In 1960,
the US Department of Agnculture (USDA) chose kenaf from among 500 candIdates as the most
promIsmg non-wood fiber for pulp and paper productIOn After much research and numerous tnals runs,
kenafpaper IS now avaIlable from several commercIal retmleI<; and IS bemg used by major corporatIOns,
pnntmg and graphIcs firms and publIshers

D CompanIes lIke Apple, Sony, Warner Bros, REI, J C Penny, The Nature Co, The Gap, Espnt
InternatIOnal and Birkenstock have begun to use kenaf paper for catalogues and other purposes

D Major Pnntmg and GraphIcs firms such as Kmkos, Anderson LIthographIcs, George RIce and
Sons, Ventura Prmtmg and LithographIx now provIde prmtmg servIces on kenaf paper

D Earth Island InstItute's Earth Island Journal was the first magazme to be pnnted entIrely on 100%
'tree-free' kenafpaper Two and a half years later, the Journal contmues to be pnnted on kenaf On
Earth Day, 1995, conservatIOmst DavId Brower's latest book, Let the Mountams Talk, Let the
Rzvers Run (HarperCollms) became the first hardcover book to be publIshed on 100% kenafpaper
Several other books have been publIshed on kenaf, mcludmg Proceedmgs from the FIrst
BIomass Conference of the AmerIca's Energy, EnVIronment, AgrIculture and Industry, and
Peter Kreltler's The Earth's KIller CIS

3 ExceptIonal papermakmg characteristIcs Kenaf fibers can be pulped With eXIstmg vIrgm-wood
technology and reqUIre fewer chemIcals, and less heat and tIme, because they are not as tough as wood
fibers and contam less hgmn (an average kenaf plant contams only 9% hgmn, whIle southern pme
contams 29% hgmn) Llgnm bmds together plant cellulose fibers and must be broken down and
removed before fibers can be made mto paper TOXIC chemIcals, espeCially chlonne, are predommantly
used to de-hgmfy and bleach wood pulp However, mountmg eVIdence suggests senous ecologIcal and
human health nsks associated WIth chlonne pulp bleachmg The kenafpaper currently produced m the
US IS bleached With more bemgn chemIcals, hke hydrogen peroXIde

DespIte ItS commercial and enVIronmental advantages, the kenaf paper mdustry IS Just begInnmg to
develop As of 1995, New MeXICO'S KP Products was the only company commercially producmg kenaf
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KENAF RESOURCES

ReThmk. Paper Home Page
Campalfln Overvlew IThe mam l.Omponento;, ofReThmk Paper

TIle Su<;tamable Paper Cvcle. A VlsIOn fQr the future
The Plam Pulp Facts VQlwne 1 IWQQd CQnSwnptIOn Fact)

Tree-free fibers and paper IEcolQl.pcal paper suppLIers and resources
Tree-free fibers for papermakmg ~,Hemp

What you Can do to "ReThmk Paper tl IEarth Island Joumal

o ReThInk Paper (415) 788-3666 (N CA)
o KP Products Only domestIC kenaf paper manufacturer Sells paper by the case (10 reams) and

web roll (505) 294-0293 (NM)
o TREECO Sells kenaf and other non-wood and recycled office supplIes (310) 399-TREE (S CA)
o Earth Care Products Sells kenaf supphes for home and office (800) 347-0070 (N CA)
o InternatIOnal Kenaf ASSOCIatIOn Kenafmdustry asSOCIatIOn (903) 367-7216 (TX)

o Large-scale monoculture farmmg IS often chemIcally mtensIve Although only one pestICIde and
two herbICIdes can be currently used on kenaf, there IS concern that chemIcal use could mcrease as
the mdustry expands However, many kenaf pests can be successfully ehmmated WIth
orgamc-farmmg methods, pest-tolerant kenafvanetIes, and rotatIOn WIth other pest-reSIstant crops
(e g com) RTP IS currently mvestIgatmg other non-pollutmg solutIOns to kenafpest and dIsease
problems

o Kenaf, hke many VIrgm wood fibers, IS presently pulped by the kraft process Pulpmg IS a
pollutmg process However, kenafpulpmg reqUIres less chemIcal mputs and consumes less energy
than most vIrgm wood pulpmg processes and IS thus less pollutmg

o In the US, kenaf IS bleached WIth hydrogen peroXIde whIch breaks down mto water and oxygen
dunng the bleachmg process However, there IS the pOSSIbIlIty that a groWIng kenafmdustry,
stnvmg to compete WIth wood-based paper pnces, may begm to use chlonne, WhICh IS
SubstantIally less expenSIve than hydrogen perOXIde

DespIte these concerns, kenaf-paper productIOn saves cntIcal forest habItat and can be conSIderably less
pollutmg and envIronmentally destructIve than vIrgm wood-based paper productIOn RTP's goal IS to
ensure that as the kenaf mdustry develops enVIronmental concerns remam a pnonty

However, dependmg on how the kenaf mdustry develops several envIronmental problems could arIse

These vlrgm, wood-based papers may be cheap, but theIr pnces do not reflect envIronmental costs that
have been externalIzed by the pulp and paper and tImber mdustnes The destructIon of anCIent forest
ecosystems, fragmentatIOn ofWIldhfe habItat, and the pollutIOn of aIr and water systems are the most
ObVIOUS If the enormous costs of envIronmental restoratIOn are also taken mto account, the development
of the kenafpaper mdustry, whIch would leave forests mtact whIle reducmg mdustnal pollutIOn and
energy consumptIOn, begms to make both economIC and ecologIcal "cents/sense"

Kenaf Factsheet http IIwww earthlsland org/el/paper/kenaf htl
paper m the US The company manufactured 2200 tons of kenaf paper m 1995, approxImately ten tImes
Its 1994 productIOn level Because of sIgmficant mdustry start-up costs, smaller economIes of scale and
government SubSIdIes to pulp, paper and tImber mdustnes, kenaf paper IS more expensIve than vlrgm
wood-based papers
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Hemp factsheet http /Iwww earthlsland org/el/paperlhemp html

Hemp...
ReThink Factsheet i'F1

Hemp: A paper fiber for the
ecological era

En ••.,.'..... lJ.re tiM" n.nUUN In."1 ..u ...

Hemp zs zntertwzned wzth Amerzcan hzstory We grew
zt to rzg the great New England sazlzng shzps,
traveled west zn Conestoga wagons covered zn hemp,
dressed zn homespun hemp cloth when we got there
and wound up wearzng hempJeans We tzed our
cargo wzth hemp rope andfed the poultry wzth hemp
seed We used hemp to help develop thzs country"-

1 of 3

Wzllze Nelson

Hemp IS an herbaceous annual plant natIve to ASia that grows well m many temperate
cllffiates It typIcally reaches 6-12 feet m ItS four-month growth penod, producmg
approxImately 3-6 tons of dry fiber per acre annually - nearly twIce as much as southern
pme Hemp also competes well With weeds and IS resIstant to most pests As a result, few
pestIcIdes and herbICIdes are reqmred for cultIvatIOn Hemp's rapId growth rate, high fiber
YIeld, and Its many applIcatIOns make It an attractIve mdustnal crop for manufacturmg a
varIety of products

Hemp has been cultIvated worldWIde for 6-10,000 years CultIvatIOn spread from Central
ASia to Chma m 4500 BC, where hemp fiber was used to make rope By 400 BC, Hemp was
bemg cultIvated m Europe and has smce been grown m almost all temperate-zone countrIes
Hemp can be used to make everythmg from cloth, rope, bIrdseed, paint, VarnIsh, soap, and
011, to paper

The use of hemp fibers for paper productIOn dates back almost 1900 years to Chma, where
paper was first manufactured In fact, the oldest-known pIece of paper (CIrca 140-87 BC)
contams hemp fibers UntIl the 19th century, paper was manufactured from cloth rags m
Europe and the Amencas Because most cloth was made from hemp and flax, they became
the pnmary paper feedstocks The Gutenberg BIble (l5th Century), the Kmg James BIble
(17th Century), the first and second drafts of the DeclaratIOn ofIndependence, and the
ongmal works of Mark TWain, VIctor Hugo, Alexander Dumas, LeWIS Carroll, and Thomas
Pame were all pnnted on paper made of hemp fibers

TechnologIcal advances m the late 19th century made It cheaper to use wood mstead of rags
for pulp and paper productIon DespIte renewed mterest m hemp durmg WW I, cultIvatIOn
was banned m 1937 because of hemp's asSOCIatIOn WIth marIjUana Iromcally, however,
mdustnal hemp IS a dIfferent plant varIety and makes a poor recreatIOnal drug because of ItS
low tetrahydrocannabmol (THC) content Dunng WW II, restrIctIOns on hemp productIOn
were temporanly lIfted because Jute, WhICh was used to make rope, could no longer be
Imported from ASIa In 1940, world hemp productIOn peaked at approxImately 832,000 tons
per year However, after WW II, the restnctIOns were remstated and global hemp productIOn
declmed sIgmficantly ApprOXImately 124,000 tons of hemp are currently harvested
annually worldWIde The maJonty IS now produced m Chma and Eastern Europe

~,
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Hemp factsheet
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http IIwww earthlsland orgfel/paperlhemp htn

In the 1980s, mterest m hemp as a vIable and sustamable fiber crop began to develop m
Western Europe and North Amenca m assOCiatIOn With groWing concern about the Impacts
of deforestatIOn and aIr and water pollutIOn caused by the pulp and paper mdustry Hemp
has developed a reputatIon as an ecologIcally sound, non-wood alternative to wood for
paper productIOn As a result, the market for hemp paper has begun to grow steadIly In
1994, the US Imported apprmamately 2,000 tons of hemp paper

It IS dIfficult to analyze the economIC costs and envIronmental Impacts of hemp paper
productIOn because the fiber IS frequently processed With antIquated technology Outdated
mIll technology can only convert 50 percent of the stalk mto pulp and the scale of
productIOn IS small (an average of 5,000 tons/year compared With modem wood pulp mIlls'
250,000 tons/year) As a result of these econonues of scale, hemp pulp and paper IS
expenSIve These antiquated mIlls tend not to have chemIcal recovery systems, releasmg
effluents duectly mto local enVIronments

However, recent laboratory research and new pulpmg processes (now at the demonstratIOn
level) have shown that hemp can be pulped more productIvely, cheaply, and With fewer
negative envIronmental Impacts than trees When modem pulpmg processes and mIll
technologIes are used, fewer chemIcals and less energy are reqUIred to pulp hemp fibers In
addItIOn, up to 80 percent of unprocessed hemp can be converted to pulp (compared With an
average of43 percent of wood fibers), and mIll effluent IS sIgmficantly cleaner
Furthermore, tOXIC chlorme bleachmg processes can be replaced With envIronmentally
bemgn processes that use oxygen, hydrogen perOXIde, or ozone

The greatest bamer to hemp paper productIOn m the US today IS the ban on legal
cultivatIOn However, the relaxatIOn of farmmg restnctIOns m both Canada and Europe, and
new vanetIes of mdustrIaI hemp that have extremely low levels of psychoactIve components
(0 1-1% THC, as opposed to 3-15% m manJuana), could pOSItIvely mfluence the future of
mdustnal hemp cultIvatIOn m the US As new advances m farmmg, processmg, and pulpmg
move from expenmental to commerCIal applIcatIOns, hemp's potential to become a major
pulp feedstock for paper productIOn may finally be realIzed

HEMP RESOURCES

o TREECO Sells hemp paper and office supplIes (310) 399-TREE (N
CA)

o Tree Free Eco-Paper Sells hemp and agn-resIdue paper (800) 775-0225
(OR)

o OhIO Hempery Offers hemp papers and products (800) BUY-HEMP
(OH)

o EcolusIOn Sells hemp paper and products (703) 207-9001 (VA)
o Arbour Sells a selectIOn of hemp paper (613) 567-3168 (OntarIO,

Canada)

ReThmk Paper Home Page
CampaIgn OvervIew ITh" main components ofReThmk Paper

The Sustainable Paper Cyclc. A VISIOn f01 the future
The PlaIn Pulp Facts Volumc 1 IWood ConsumptIOn Facts
Tree-free fibers and paper IFcologlCal paper suppliers and

resources
Tree-free fibers for papermakmg ~,Hemp
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Ahmlll Become a Suppher IBecome a Member IFeedback

The New Pulp and Paper.Net
Take a look around and let us know what you thmk
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"The Pulp .and Paper

... From The 'NET

The Internet IS a valuable
resource for mformatlOn, but
findmg that mformatlOn IS not
always easy Pulp and
Paper Net's goal IS to make
pulp and paper producers'
jobs easIer by puttmg them
closer to the mformatIOn they
need ThIS sectIOn ofPulp
and Paper Net prOVIdes
mformatlOn and lmks to other
SItes on the Internet
contammg mdustry
mformatlOn Make a
bookmark for Pulp and
Paper Net and begm your
search for pulp and paper
mdustry mformatlOn WIth us

"'" ClassIfied Ads

Whether you are m the
market for a new job or just
CurIOuS about aVailable
openmgs, thIs sectIOn of Pulp
and Paper Net allows you to
search the Job Opportunities
database If you locate a
postmg that mterests you,
Pulp and Paper Net Will
proVIde the mformatlOn you
need to confidentially contact
the company postmg the job
OppOrtunIty

Job OpportUnItIes
Commg soon - Used

EqUIpment

Jumphst"
NewsgroUJ) TopICS

Tradeshow Search
Tradeshow Scrapbook

t\VfI Busmess News

In the mformatlOn age,
staymg up to date on mdustry
mformatlOn IS not an easy
task ThIS sectIOn proVIdes

..

Pulp and paper mdustry
tradeshows are another
valuable resource for mdustry
mformatlOn Pulp and
Paper Net wants to keep you
mformed about tradeshows
and semmars that may be of
mterest to you ThIS sectIOn
offers you mformatlOn on
upcommg tradeshows and
semmars and mcludes Images
from past tradeshows we
have attended

TradeShows
I ..

ThIs sectIOn IS where you can
easIly find mformatlOn on
compames, products,
chemIcals or servIces that
serve the pulp and paper
mdustry Whether you know
exactly what you are lookmg
for or just want to browse,
our naVIgatIOn system bnngs
you the mformatlOn you are
seekmg

Browse Market Segments
Search for Company or

Product

SupplIers and Products

Busmess News
Walden Paper Report
Walden FIber and Board

Report

An Easler Way to Get
More InformatIon

mLess TIme

OVou must regIster to
access these areas 0

Welcome to
Pulp and Paper Net

From the 'Net
Pulp and Papel Jumphst
"Ncw<.,group Toptcs

SupplIers and Products
o Browse Segments
(!) Search for Company or
Product

Trade Shows
o Tradeshow Search

Tradeshow Scrapbook

ClassIfied Ads
o Job OpportunIties

Used EqUIpment
Commg soon
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The New PulpandPaper Net home page has been accessed 6182 tunes
smce May 6, 1996

pulp and paper mdustry
mformatIOn Whether It IS
umque mformatlon we brmg
to you or other pulp and
paper on-hne resources, we
want to help you find the
mformatIOn qmcker and
easIer

http IIwww pulpandpaper nl
Newsflroup TOPICS

PUlp and Paper Net Home Page

Walden Paper Report
Walden FIber and Board

Report ,.
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II COMMITMENT TO THE ENVIRONMENT

Connected to our Converting Plant IS our computerized automatic storage
and retrieval distributIon center whIch handles approxImately 110,000 cases
of product per day

Our products are sold to a North American distributor network Our products
are dlstnbuted to restaurants airlines, fast food cnalns, lodgIng charns, cash
and-carry operations industrial complexes, office bUildings, nursing homes,
and hospitals, to name a few We are one of the largest manufacturers of
dIsposable products In the Industry today

------------..
~

••••••••••••................
----..

WisconSin Tissue (WT) IS a recycling tissue mill which operates on the Lower
Fox River In Menasha, WiSCOnSin, and currently recycles approximately
300,000 Tons Per Year (TPY) of wastepaper to produce 200,000 TPY of
tissue and napkin products to serve commercial and Industrial markets We
are also a leading manufacturer of quality placemats, table covers. and tray
covers

The Jumbo rolls of finIshed paper are sent to our converting operations
across little Lake Butte des Morts, where they are made Into one of more
than 1,800 products Our converting operatIons has more than 100
converting machines, whIch print. emboss, cut, fold, Wind, wrap, and
package millions of pieces every hour

WT has Increased Its production capacity by over 400% In the last 12 years
With capital expenditures of over $250 million and employs over 1,450
people, making It one of the largest employers In the Fox River Valley
These expansions have brought growth and vitality to local communities
creating a dependable tax base to bUild schools and roads and public works
of every descnptlon

Wisconsin Tissue became part of the Chesapeake CorporatIon (NYSE-CSK)
In 1985 Chesapeake Corporation IS a Richmond, Virginia, based paper and
packagrng company With annual sales of $898 million Its primary
bUSinesses are tIssue and Kraft paper products and packagrng Other
busrnesses Include consumer tissue products, land development and
bUilding products

WisconSin Tissue IS well recognized and takes pnde In the fact that It IS one
of the foremost environmental leaders In the Industry as someone who goes
beyond the letter of regulations and toward the SPirit of dOing things earher
better, and voluntarily Our histOrical accomplishments listed In the next
Section (III) of thIS report are Significant and attest to, or speak clearly, to our
claIm to be an envIronmentally responSIble corporate cItizen In our
commumty

COMPANY.
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We have committed time, energy, and capital resources which enable us to
minimiZe the environmental Impact of our mill operations and maXimize ItS
compatibility with the surrounding community

Since 1980, we have committed In excess of $50 million In capital
expenditure for environmental projects In addition, we have spent millions
of dollars In recycling technology which allows the recycling of post
consumer graded wastepaper, which would have otherwise gone to the
landfills

We are committed to dOing our part by continuously Improving our
environmental performance, by making major Investments In new technology
and better sCience and by working In partnership with our customers,
community, supplier's companies to reduce, recover, and recycle ThiS
commitment IS embodied In the (10) pnnclples which were adopted by
Wisconsin Tissue's management a few years ago (please see Exhibit A) and
In the brochure tItled lilt's Everyone's Earth WIsconsin Tissue Treats It
That Way" (ThiS was an exhibit {Exhibit B} In the 1994 Annual Report) If
you would like to check out a copy, please call 414-725-7030, Ext 2315, and
a copy Will be sent to you to vIew for a couple of weeks

But we can do more We can do It better, and we will We will continue
looking for opportunities to eliminate or reduce the environmental Impact of
our mill which are technologically and economically feasible

III HISTORICAL POLLUTION PREVENTION
ACCOMPLISHMENTS (UNTIL AUG 1994)

We have a good story to tell and we are very proud of our hlstoncal
accomplishments, which are a testament to our commitment to the environment
ThiS section of the Report Illustrates our progress over the decades Everything
we manufacture at our paper mill IS made from 100% recycled fiber It has been
our way of dOing bUSiness since 1927, long before recycling was In vogue or
fashionable

We have millions of capital dollars Invested In modern recycling technology to
allow us to recycle post-consumer graded wastepaper, which otherwise would
have gone to the landfills We have Increased our post-consumer grade
wastepaper recycling to approximately 30% of our wastepaper mix In the past
five years

By uSing 100% recycled paper In our manufactunng process, we save more than
5 million trees, 2 billion gallons of water, and 892,500 cubiC yards of landfill
space each year

1 The attached two Graphs (please see Exhibit B) Illustrate reductions In
emiSSions to air, water, solid waste, or use of chemicals In the manufactunng
processes per output ton In the last 5 years and since our 1994 P2 Report

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



~.0

97
61

32

68
63
77

32
17
29

62

NH3-N Discharges to Water
BODs Dlschar e to VJater
Solvent Emissions Per Out ut Ton
VOC
Phosphorous Discharges to Water
TSS Dlschar e to Water

Chloroform Emissions Per Output Ton
Effluent
Nitro en Dlschar es to Water

Chlonne Use

2 No detection of diOXin at 10 parts per quadnillon (ppq) detection limit In all tests
to date

3 No detection of PCBs at 0 2 parts per billion (ppb) detection limit since 1986

4 Our recent Innovative product line IS Second Nature PluS®, which IS

manufactured from 100% recycled paper, 100% bleach-free process, and 100%
post-consumer grade matenal Second Nature PluS® was recently awarded
the Wisconsin Governor's New Product Award for ItS englneenng and
environmental innovation ThiS product lIne shows our continuous commitment
to developing new and unique environmental products

5 Wisconsin Tissue encourages environmental Involvement as charter members
of both the Buy Recycled BUSiness Alliance and the EPA WasteWI$E Program
These Involvement's offer an opportunity to share our recycling expertise With
others and further our pOint-RECYCLING AND THE ENVIRONMENT ARE
IMPORTANT

6 We have formed an Internal Buy Recycled Task Force to explore additional
Items we could purchase With recycled content These efforts have been
extremely successful as we Will purchase more than $40 million worth of
recycled content raw matenals and supplies In 1994 Most of our packaging
matenals are already 100% recycled, and our efforts are continuing to maXimize
the recycled content In virtually everything we buy We would encourage any of
our bus,ness contacts to JOin the Buy Recycled BUSiness Alliance

7 Wisconsin Tissue s source reduction constantly searches for ways to reduce
weight and volume of packaging matenals on the products we buy or sell The>
attached Exhibit C shows our product line, which provides source reduction
opportunities for our customers

8 Meet Irth™ (please see Exhibit D) Irth™ IS Wisconsin Tissue's Close-the-Loop
mascot Irth's goal IS to assist our customers In establishing an In-house
recycling program

9 In the Fox River Valley, we work With local mUniCipalities to recycle phone
books, newspapers, and other reSidential matenals that would end up In
landfills Our Involvement With our commumty has earned us the National
RecyclIng Coalition Award and the' Golden Earth" Award for our recycling efforts
In Winnebago county
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t'

WI..
•
•....
......
......
...
....



IV AN AGENDA FOR ACTION (SEPT 1994· SEPT 1995)

10 We have an In-house office wastepaper recycling program, which allows the
office wastepaper to be recycled In our processes to make napkin and tissue
products

11 We recycle poly, cases, waste Ink, light bulbs, wooden Skids, and other
matenals

12 We eliminated the use of Perchloroethylene In our plate making operations In
our pnntlng department

13 In addition to the above awards, we were the first recipient of the Izaak Walton
League Clean Water Award for our effluent treatment plant We also won the
prestigious EnVironmental and Energy Achievement Award of the American
Paper Institute and National Forest Product ASSOCiation for Air Pollution to
reduce chloroform emiSSions by 65% In our new recycling line

14 We shut down the operation of the chiller, which used ozone depleting HCFC

15 We receive all our shipments of chemicals either In bulk tanks or recyclable
containers

16 We burn clean natural gas In our processes, except for gas curtailments by the
gas company

17 We eliminated the use of Kraft liner for tissue Jumbo rolls and use thinner poly
With higher tension

........

---~~~~~~~~~~-~~--=---=

•......
III

III........

....
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This section of the Report IS In two parts Part A describes the process or
procedures Initiated by WisconSin Tissue to Implement ItS "Going Green - It's A
Habit, Not A Hobby" Pollution Prevention Initiative throughout our organization Part
B describes specific success stories or actions taken by Wisconsin Tissue In 1995,
pnmarlly as a result of the GOing Green P2 Initiative

The WisconSin Paper Council (WPC) has recogn,zed and chosen WisconSin
Tissue's GOing Green P2 Initiative by profiling It as the WPC's first Company Profile
for their Pollution Prevention Partnership (P3) promotion (please see Exhibit E)

----......

Part A

1 GOing Green P2 Initiative was first Introduced With some humor (please see
Exhibit F)

• Where are we gOing? (pages 26-28 )

2 At the disclosure of the final logo a coffee mug and Question and Answer Sheet
(please see Exhibit G) were sent to each employee's home

3 A 10 minute video was prepared by In-house crews, featUring employees and
highlighting historical successes and a call for action If you would like to borrow
a copy of the Video, please call 414-725-7030, Ext 2315 (Please see Exhibit
H)

4 Presentations, which reinforced the message In the Video (please see Exhibit I),
were made to the crews



5 A cross functional steering committee was formed, consisting of volunteers from
tJ"le following various departments at Wisconsin Tissue

• Technical • Paper Machine

• Delnk • Customer Service

The miSSion of the steering committee IS to Be Mlss/onanes of the Message, Be
Catalysts for Action, A Source of Information, Be Cheerleaders and to Be
Leaders In IndiVidual Areas for Identifying Opportunities The
Steering Committee meets quarterly to discuss progress and opportunities for
Improvement In areas of education, training, awareness, and new projects and
reports to the Top Management

6 The GOing Green P2 Initiative IS kept alive and reinforced by highlighting recent
P2 successes, by giVing helpful hints for pollution prevention, even for at-l1ome
actiVities (please see pages 41,45 46,47,48,49, and 50 of Exhibit J) In dally
newsletter articles These articles related to environmental Issues seem to
Increase environmental awareness and encourage employees to be
environmentally conSCientious In all their actiVities at work as well as at home

7 We ask and encourage our employees for Ideas they may have for pollution
prevention and we follow-up In a timely fashion with resolutions of their Ideas

Part B

The follOWing are some of the successes at WT In 1994 - 1995

1 WT has been looking for an alternative to putting sludge Into the landfill After
several years, WT has been successful and has JOined forces with Mlnergy, a
SubSidiary of Wisconsin Energy to process sludge to make glass lightweight
aggregate (see Exhibit K)

2 Plant 2 has reduced the waste hauled to the landfill by 58% or by 700,000 Ibs

3 Eighty percent (80%) reduction In the use of solvent (VQC) In the delnklng
operation

4 Elimination of napthalene based solvent In the delnklng operation
5 WT has Increased purchases of recycled content supplies of raw matenals by

25% to $54 5 million In 1994-1995 WT s goal for 1995 IS $60 million
6 Graph 2 of ExhibIt B and the follOWing table show reductions In targeted

pollutants since the 1994 P2 Report

• Maintenance

• Safety

• Converting

• Engineering

• AS/RS

• Hourly

2,
I

•
•••••
••
•••
••..................
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Some of these successes are listed on the "Going Green Successes" sheet (please
see Exhibit M)

We Will continue to Identify additional projects as we move forward Into the 2nd year
With our P2 Initiative and Will report It the next year

7 WT targeted chemicals for reduction and set up projects to reduce them See
the table In Exhibit L, which highlights some of the successes

8 Modified the hypo tank to get better efficiency - Should reduce Gb use In
delnklng lines

9 Vending machines were converted to accept a reusable mug

10 WT has converted the follOWing Items to 100% recycled cases cores, kraft
overwrap and tissue wrappers even recycled laser toner cartndges WT IS also
dOing an excellent Job of increasing the recycled content In Items like bUSiness
forms, computer paper, and other office supplies (please see Page 60 of Exhibit
M)

11 Replace oak wood scuff plates (as they need to be replaced) In trailers with
100% recycled milk bottle plastic

12 Implemented a program for recycling Ink buckets Buckets Will be crushed then
shredded for recycling

13 Send core knife blades to Napuk for recycling with other scrap metal

14 Send stub tape rolls, which used to be landfilled, back for use In hand tapers

15 Discontinued bUying styrofoam cups

16 Implemented a program for employees to bnng In wastepaper recyclables from
home Bins have been set outside the plant to make It more convenient for
employees to drop off the wastepaper from their cars

17 Any employee (especially those who srgn requIsitions or purchase orders) are
encouraged to consult the Recycled Product GUides

18 Encourage employees to use recycled copy paper Instead of virgin

19 Encourage all employees to reduce waste by cutting less paper off parent rolls,
making two-sided copies, uSing E-Mail, getting off unwanted mailing lists, and
posting notrces Instead of making mUltiple copres

67
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EXHIBIT A

WISCONSIN TISSUE

• CommItted to Our Environment.

1 We will utIlIze 100% recycled fiber ill our manufactunng process

2 We will use the lnghest concentratIon ofpost-consumer waste practIcal
m our product offermg

3 We will buy recycled raw matenals and supphes whenever possIble

4 We will take an actIve role ill settIng natIonal pohcles on recyclIng and
environmental Issues

5 We WIll work With government leaders to ensure passage of workable
regulatIOns

6 We Wlll emphasIZe enVIronmental awareness m our relatIOns With
employees and busmess aSSOCIates

7 We WIll conduct monthly enVIronmental audIts to ensure comphance
WIth all regulatIOns establIshed for our products and processes

8 We will work to reduce the weIght and volume ofpackagmg matenals
m the products we buy and those we sell

9 We WIll reduce chermcal usage

lOWe will coordInate our recychng efforts WIth the local commumty to
help our neIghbors gam a better lIfe

I «
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I EXHIBIT B I
Wisconsin Tissue
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The EnVIronmental ProtectIon Agency's fronthne solutIon to handlmg the sohd waste cnslS
15 source reduction. Wisconsm fusue IS m agreement WIth the EPA and we've taken
steps to control our waste stream By conservmg our raw matenals through effectIve prod
uct desIgn. packagmg and manufactunng practICes we are ehmmatmg waste from the
stream

Source reductIon 15 SImple - we work to ehmmate the amount ofmatenal that enters
landfills

Opportunities abound at Wisconsin Tissue

t.--_-----E-X-H-I-B-IT-C------_I
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... Use the most appropnate dIsposable
paper product that will YIeld the best
results Wlth the least amount of paper

What You Can Do
... Talk With your customers about work
mg toward source reduction and Improv
mg their effiCIency

WISconsm TIssue has become much more
proactlve m helpmg solve our sohd waste
problem

At Wlsconsm 'I\ssue we have countless
opportumtles Wltmn our product hne to
help With source reductIon In most of our
product lme. less paper IS bemg used so
there IS also a cost reductIon to customers
-- so by bemg energetic about enVIron
mental care the mstnbutor and end-user
are also saVIng money

... Help prolong the hfe of a landfill by
keepmg as much waste out of the waste
stream as poSSIble

Source Reduction
The key to handling the solid waste crisis

What Source Reduction Can Do
... Cut sohd waste by mtmmIzmg volume
and/or weIght of products

... Lower product shIppmg costs and waste
entenng the stream by reducmg weIght of
product packagmg

... Savmg raw matenals through effiCIent
deSIgn, manufactunng and production

AmId growmg concern for our enVIrOn
ment and espeaally the landfill CrISIS,

people m all walks of hfe are becommg
more mvolved than ever before

As we begm to tackle these problems.
WlSconsm TIssue reahzes that usmg
recycled fibers 15 admtrable. but we know
there are other opportumbes We've
grown up m the "throwaway" sOCIety
where most thmgs have been deSIgned for
convemence WIth landfills overflowmg
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HOW CAN YOU ACHIEVE SOURCE REDUCTION?
Below IS a chart that Wlll demonstrate what products are more efuClent at keepmg
waste out of the stream The enVironmentally frIendly products are lughllghted

I
Non perforated roll towels vs I
Folded towels I

I

+ Less towel beillg used
• 20-50% less paper rnttmg waste stream
• No cores, no wrappers, less
carton to chscard ill landfills

• Square illches of two multlfolds IS 175E C de F IdM It ~ IdU 10 or x ee - 0
I • Square Inches of two ExCeed C-F<llds IS 130vs Standard C-Fold
I • Square mches of two C-folds 15 270
I (If two towels are used per hand dry) • Savmgs ill wrappers and cartons
I

,
• Rolls are wound tlghter and on a equatedI

I Jumbo roll tIssue vs baslS less sluppmg carton 15 used
I ConventIonal tIssue • One core replaces eight or nme conventIonal

I style core
I • No wrappers to worry about
I

I
BIgger IS better • Reduce overall consumptIon - 11/3 napkIns WIll be

Example used per servmg

1:f' x 17" lap size napkInvs • Small tallfold napkms four or five napkms used
• Square mch basIS saVlngs can be 10% to 25%

Small tall fold napkIn • Less cartons and wrappers

I Luxn faCial grade
• Cublc chsplacement IS 10% lessI dIspenser napkIns vs

I • Cartons and paper sleeves or bags are reduced
I Seffil-crepe overall embossed
I,

Lighter towel/napkln vs • Less total paper 15 ~d creatmg less waste -
I

HeaVler towel/napkm competltlve 281b wlute towel vs 1830E
I SecondNature 1830E represents 10% source
I (If two towelslnapkms are used)
I reductIOn Improvement
I

• User has to work to get at paperI Crank dIspenser cabmet vs, • Can t pull paper out ill bunches
Center cabmet • Saves on paper wasteI

I

• Because of umque control settmg at opb.onal 2114- 1tAdJustable lever· 85 & 85TU chscourages people from talong large amounts of paper

Controlled faced dIspenser
vs Open faced

• Smaller opemng wluch tends to deter user from
dIspensmg many napklns

NapkIn potentlalnnhmJted
In~ 17 x 17, 3-ply SubstItute 17 x 17, 2-ply, 15 x 17, 2-ply, 17 x 17, I-ply
In use 17 x 17,2 ply Substitute 15 x 17, 2-ply, 17 x 17, I-ply

The I-ply Luxn, In parucular, 15 a rnghhght to conSIder ill source reduc
tion The opportunIties are extensIve when you tIDnk In terms of 15 x 15
and 13 x 17 Slzes All contnbute to source reductlOn
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EXHIBIT E I

Profile
One of a senes of profiles highlightIng pollu1Jon preven1Jon adllevements by Wisconsin pulp and paper comparues

('

••••••

• Voluntary partiCipation
by all employees

Wisconsin Tissue
Mills' goal IS to "Increase
employee's environ
mental awareness In their
dally hves equal to that of
safety," Shah said Key
elements of the initiative
Include

• Support by semor
management

• Opportumty for each
department to estabhsh
Its own pollution
prevention goals

• Integration of pollution
prevention Into
corporate bUSiness
planning

• Development of cross
functional teams (multJ
disciplinary, including
hourly and salaned
personnel)

• Regular measurement
of progress commum
cated to all employees

• FleXibility

• Cost effectiveness, but
With VISion to look
beyond the bottomhne

Keeping the
EnVironment
In Mind Dally

The "GOING
GREEN "Initiative IS
complemented by a
communications
component It's an
effective tool that does
more than assure
employee support and
partiCipation -- It also
broadens awareness of the
benefits of pollution
prevention across a Wider
audience of suppliers,
customers and neighbors
Here IS a profile of thiS
firm's successful "Gomg
Green "program

"GOING GREEN "
was launched In mld-1994
when Bharat Shah,
manager, technical
servrces, bnefed semor
managers on the concept
that pollution prevention
could be a new, or different
"paradigm"

, ~ , -,.. ~~" ~ papenmll sludge disposal
.... T if,,",\.. )< ...

ONSIN-TISSUE MILbS r'::"::..,, by converting It Into
- "".. marketable products such

""F< ....~ ..... '\

as lightweight aggregate,
<" asphalt or binders, and

continuous, further
reductions In Its voe
emiSSions

-~ -
O'" """" "__ OING GREEN•••ITS A HABITG ~ ..,... ...

- ~ ':! ~ '/AND NOT A HOBBY". ,... -
~~,.,. i, ( ---"'''''

....s.,.J{ ~.-r_ ... ~ .r

:lmpresslve achievements In pollution
pre~entlo'l and an innovative commUnications
program that encourages employee
Involvement highlights Wisconsin Tissue Mills'
outstanding pollution prevention program

" -The Menasha-based firm's program IS titled
"GOING GREEN IT'S A HABIT AND NOT A
HOBBY" The program assures that Wisconsin
Tissue Mills' employees understand and
actively support the company's commitment to
environmental protection and pollution
prevention

The paper manufacturer, a 100 percent
recycled fiber operation since 1927, has an
ImpreSSIVe Yrecord of environmental protection
and pollution prevention achievements For
example. more than $50 million has been

"Invested In~nvlronmental projects at
Wfsconsl·' Issue Mills since 1980
"" .Af1- ~- "
:;~ ~~ ~~

t'--"'::Ounn-g the past five years alone, the
F P':;'

companypreduced ItS solvent emiSSions ~

i? ""~ercEr~ " S"O!.!gtaJ suspended solids", r:
il osphorus, 60,percent, nltr9gen, t

;;;3 hlorofonn, 33 percent, chlom}e.
'3' cent" and B0b or biochemical oxygen"'

"jft~~ ....de'!l.a gt'percent"'
- J""'1f ,. <~"""w r ~

/ :Wls60hsln Tissue Mills' aggressive pollution
prevention goals Include reducmg ItS landfill
disposal needs, fmdmg alternative methods of
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The company's history as a
recycling faCility, current
achievements In environmental
protection and pollutton
prevention are documented In

the tape The key message,
however, IS to encourage
employees to actively seek out
ways to Improve the environment
at work and at home

ItGOING GREEN It Commg
to a VCR Near You Soon

A 1O-mlnute Videotape,
developed In-house by the
company's Trammg Department,
made ItS debut earlier thiS year
It explainS Wisconsin Tissue
Mills' commitment to pollution
prevention

• Stickers Impnnted With the
pollutton prevention logo that can
be attached to personal letters,
Internal memorandum and sales
department correspondence
The stickers are popular With
employee's children

• LISts of pollution prevention
goals and actiVities organized
by categones -- demk operattons,
wastewater treatment,
maintenance, papermlll and
corporate offices - as program
bench-marks and "thought
starters Il

• Full color posters deSigned to
fit on trash containers throughout
the company's faCIlities

Related matenals deSigned to
Increase awareness and
generate support Include

Employees were also sent a
personal letter of commitment
and support for the pollubon
prevention program, Signed by
senior management

Accompanying fmal unveiling
of the logo were colorful logo
coffee mugs They served as a
practical, hands-on mtroductlon
to the program, and now serve
as a dally remmder

~WJSCONSIN

~TISSUE

Heightened mterest In the
program was created pnor to Its
m-plant announcement by
revealing the logo to employees
Incrementally over a three-week
penod Billboards and posters
throughout the company
displayed portions of the logo
and asked, "What's coming?"
Each week additional portions of
the logo were revealed

The mugs also demonstrate
pollutton prevention m action at
Wisconsin Tissue Mills as "throw
away" styrofoam coffee cups
disappeared and vending
machines were reconfigured to
handle the mugs

The slogan remforces the
company's VISion that "GOING
GREEN "IS not a short-lived
campaign, but a long-tenn
commitment

Grass Roots,
Volunteer GUidance

Program Identity
and Support

Shah charactenzes the
steenng committee as "disciples"
or "mlsslonanes" dedicated to
effectively commumcatlng
Wisconsin Tissue Mills' pollution
prevention message to every
workplace and station

The foundation for the
company's achievements m
marketing the program began
With creation of the slogan
"GOING GREEN IT'S A HABIT
AND NOT A HOBBY" and
combining It With an eye-catching
logo depicting WisconSin Tissue
Mills' employees jOlnmg In to
help "shoulder" responsibility for
the planet

Following endorsement of the
program by semor management,
a pollution prevention steenng
committee was created In the
third quarter of 1994 to provide
program gUidance It compnses
volunteers from throughout the
company's faCIlities and meets
quarterty to review and assess
program progress

--....
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v CommItment to Our Environment

WISCONSIN tissuE M1US" v

v 7 ..
~ ....

(

•
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•
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•
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~ < v

1~ We wm utUize ~toO% recycled flber'in our mgmufaclurIng process.
2. Wa

v

wnl "use Jhe highest concentration of post~consumerwaste practical rn
our product offing.. '. v; "v S~< "

3.. Wf?vw111 b~Q!ecYcled r~w matenqls ffind suppjies whenever posstble..
4 We .will take art aettve role Ul settlflg tlatIonal pollcTas on recycltng and

environmental issues .v

5.. We V(~I work w.Uf-govem~ent lea<!en> to ensure- passage of workable
regulatIons. > >> v ~ ~:/' ~: ~. >

6 v WELWdl emphasize environmentaHiWaratlsss lrl .Out. r~tatJ()ns with empJoysE!$
and business assocfates_ ~~,/ -

7.. We wJU coopuct~monthly environmental audits to ensure compJiance with aU
.regulations astabhshed for our products and p'i'.ocas$es~ ~ v

8 We w"dl work fovreduce the weightand volume of paokaging materials lfl the
productS we buy and those we sell..: v v v v

R We wlU reduce- cherrncal usage ~ '-~" v

10 We,wdl oootatnate our recycling efforts With the tocal community to help our
neighbors gafn a better life ~

For more mfonnatlon on "GOING GREEN ," contact Mr Bharat Shah, Manager, Technical Services, WIsconSin
Tissue Mills, Inc I POBox 489, Menasha, WI 54952 (414f727-2946)

In the workplace, for The video IS shown to A Commitment In Wratmg
example, the video encourages employees throughout the
employees to self-evaluate their company's facIlities at regular Wlsconsm Tissue Mills c1ear1y
Jobs, because Wlsconsm Tissue group meetmgs and other articulates Its pollution prevention
Mills believes "nobody knows a opportunities pnpclples to employees,
better way to accomplish neIghbors, suppliers and
something than the person dOIng customers
It "

The pnnclples are presented
as a clear statement of the
company's commitment to
pollution prevention
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Where are we going?
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•Q - WHAT HAS WISCONSIN TISSUE DONE FOR THE ENVIRONMENT IN TIlE PAST.
YEARS?

Gomg Green - It's A Habzt And. Not A Hobby IS the PollutIon PreventIon ImtIatIve (P2) voluntanl.
taken on by WISCOnSIn TIssue The P2 ImtIatIve challenges our employees to IdentIfy opportumbes, In
theIr Job dutIes and surroundIngs, to mImnuze or elImInate envrronmentallmpacts, small or large, WIDC.
are technologIcally and economIcally feasIble

••

••

••••••......
GOING GREEN.. IT'S A HABITAND NOT A HOBBY

Questions and Answers

_________E_X_H_IB_IT_G I

Q - WHAT IS GOING GREEN - IT'S A HABIT AND NOT A HOBBY?

Q - WHAT IS DIFFERENT ABOUT TIIE GOING GREENP2 INITIATIVE?

It IS not a temporary program but an evolVIng process or a new way of loolang at our Job dutIes
WIth envIronment In mmd every day ThIS message IS depIcted In the logo, 1 e WT employee.
shouldenng theIr responsIbIlItIes to the earth, and WIth the bylIne "It's a Habu and Not A Hobby"
WISCOnSIn TIssue belIeves that our employees are concerned about the enVIronment and that they are m
the best pOSItion to do somethmg about It because they know more about theIr Jobs than anyone else

Q - WHAT IS TIIE GOAL OF TIIE GOING GREENP2 INITIATIVE?

The goal of the P2 IS to Increase enVIronmental awareness of our employees In theIr daily lIves t.
that of safety It IS belIeved that thIS Increase In awareness among our employees will result m tangible
reductIons In small steps, some may not even get measured but eventually they will add up to b.
sJgmficant

We have a good story to tell and we are very proud of our lustoncal accomplIshments We have 
commItted In excess of $50 millIon In capItal expendIture for enVIronmental projects SInce 1980 and.
currently spend In excess of $8 millIon every year for envIronmental protectIon The SectIon ill of the P2
Annual Report (1994) presented to the WISCOnSIn Department of NatIonal Resources (WDNR) last year
lIsts some eIghteen (18) speCIfic Items of our success You will also get an opportumty to see hIghlIghts of
our achIevements In the Gozng Green P2 VIdeo to be released In the near future Please call Bharat Shah
fFvt IQ.1hl1f wnll1rl 1,]("(' tn rf"V1f'\V nr \V'lnt '1 rnnv nf thf" rpnort ~<};
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Your partlcipatIon and mvolvement IS cntIcal to the success of thIs ImtIatIve For morl
mformatIon, Ideas, or comments, please contact your supervIsor or any of the followmg people

I

I
I
I
I
I
I
I

Plant 2

DIck Stauss (ExtensIOn 3765)
Deb Gorman (ExtenSIOn 3766)

Harbour Place

Jeff Johnson (ExtenSIOn 8814)

Plant 1

Bharat Shah (ExtenSIon 2946)
Paul Johnson (ExtenSIOn 2348)

Q - HOW CAN I PARTICIPATE IN TIllS EXCITING AND WORTIIY INITIATIVE?

Q- WHERE CAN I GET MORE INFORMATION?

HOW WILL I KNOW HOW WE ARE DOING? I
The Steenng CommIttee, assembled to coordmate and support thIs lIDtIatIve, will put m progress

reports dlscussmg new Ideas, successes, and other mformatIon regularly eIther m newsletters (1 e PlantI
DaIly Newsletter and the Company Newsletter), postIngs on bulletIn boards, or through reports from you
SupervIsor, etc

I
You can volunteer now and take on the challenge of IdentIfymg opportumtIes to mImtnIZe the

Impact of your Job on the envrronment and commumcate any Ideas or concerns to your SupervIsor I
He/she will help you to evaluate your Idea(s) and Implement them, where feasIble, and also address any

concerns

To get you started, we have enclosed a coffee mug, winch we would bke you to use at work When
gettIng coffee or soda from vendIng machmes or anywhere else Your use of the mug can be one vIsIblel
demonstratIon of your partlCIpatIon and commumcate that message to others (Vendmg machmes are now
fitted, or will be m the near future, to use these mugs) Look for detaIls on bulletIn boards and m DaIly
Newsletters for Plants 1 and 2 I

--• I
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EXHIBIT H

If you would lIke to borrow a copy ofWT's vIdeo,
please call 414-725-7030, Ext 2315

t() 
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WISCONSIN TISSUE'S UNOFFICIAL TOP TEN LIST OF POLLUTION
PREVENTION ACCOMPLISHMENTS

1 No detectlOn of dloxm at 10 parts per quadnllton (ppq) detectlOn lumt In all tests One part
per Quadnlhon IS the eqUivalent of one second In 32 nulhon years

2 No detectlOn ofPCB's at 0 2 parts per bllhon (ppb) detectIOn hmlt

3 Reduced chlonne consumptIOn by 35% In the last SIX years

4 In 1994, we dIscharged an average of25 ppm ofT S S , whIch was approXimately 5 5% of
our WPDES pernut daIly allotment

5 In 1994, we discharged an average of 19 ppm ofBOD, whIch was approXimately 11 7% of
our WPDES pernut daIly allotment

6 We used only 9,983 gallons of water per ton ofpaper m 1994 vs the natlOnal paper mdustry
average of 17,000 galJOutput ton ofPaper

7 Solvent emIssIons per output ton have been reduced by 92% smce 1987

8 Smce 1980, we have conumtted m excess 0[$68 mtllton In capital expendItures for
enVIronmental projects

9 Won the prestigIOus EnVIronmental and Energy Acruevement Award of the Amencan Paper
Institute and NatIOnal Forest Product AsSOCIation for AIrPollutlOn to reduce chlorofonn
emIssIons by 65% In new recyclmg line

10 We shut down the operatIOn of the carbon adsorptIOn system water duller, which used ozone
depletmg HCFC

~
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• ReductIon of 92% over last 7 years
• Excess use can spur odor complamts
• No 2 paper machIne lughest solvent user

• Mollified eqmpment ill J1 & J2 to reduce solvent
used on No 1 PM and No 2 PM

• Used 375,317# ill 1995 + 3 7#/Output Ton of
Mineral Spirits Paper

• Close loop coolmg tower control on No 3 PM,
No 4 PM, and Carbon Absorpnon Urut Towers

• ConductIVIty momtors to control blowdowns

• Usage dropped slgmficantly smce 1991

• Used 811# m 1995 + 0 008#/Output Ton of
Paper

PerforMax 401

• SlItter 011 for No 2 PM rewmder

• Use @ 6 5 barrels/month m 1995

• Waltmg on mstallatlOn of a controlled automatic
spray system to replace manual 011 can

Amoco White ad • Estunate a 2/3 usage reductlOn after mstallatlOn

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

~) I

Papermill

*Thesefigures are for thejirst halfof1995 (6 months)
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Deink
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•
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•

• pH probes calIbrated and mamtamed

• Control peroXIde and hypo resIduals

• Morutor/control bleach stage pH pnor to S02
addItIon

• PossIble cheIDlcal change to carbon dImade pendIng

• Used 628,909# ill 1995 + 6 2#/Output Ton ofPaper
Sulfur DIoXIde

• Better scale control WIth scale mlnbitors

• SubstItute sulfannc aCId whenever pOSSIble
Muriatic ACId • Used 46,661# ill 1995 + 0 46#/Output Ton ofPaper

• POSSIble chenncal change pendmg
Busan30WB • Used 9,129# ill 1995 + 0 09#/Output Ton ofPaper

• Use detergent first before solvent

• IdenttfylRe]ect badwastepaper

• POSSIble chenncal change pendmg
Quaker 2332 • Used 12,172# ill 1995 + 0 12#/Output Ton ofPaper

• Morutor/Control chlonne reSIduals

• Morutor/Control bleach stage pH
• Morutor/Control bleach stage temperature
• Morutor/Control groundwood content

Chlorine • Used 4,564,665# of chlonne ill 1995 + 45#/Output
Chloroform Ton of Paper

C \WORD\PAUL\TRANSP DOC
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Wastewater

• Ammoma NItrogen IS momtonng parameter m
pemut

• Excess chscharge blamed for algae blooms m
recelvmg waters

• Momtor resIduals dally
• Used 659,341# ill 1995 + 6 5#/Output Ton ofPaper

Aqua Ammonia
• Phosphorus has rollmg 1 yr max IlIDlt of 1 ppm
• Excess chscharge blamed for algae blooms m

recelVmg streams
• Momtor resIduals dally

• A llIDlt of 1 ppm dally max , startmg ill 1996
Phosphoric Acid • Used 101,437# ill 1995 + 1 O#/Output Ton ofPaper

*These figures are for the first halfof1995 (6 months)
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Mill-Wide

Maintenance

• Recycle Co-Mmgled matenals
• Recycle all paper fiber matenal
• Recycle copper, brass, lIght bulbs (fluorescent),

scrap metal
• DIspose of all bale WIfe ill proper compactor
• DIspose of all loose paper ill proper compactor
• Keep scavenger plates unplugged
• DIsposed of2,124 tons ill 1995

11'0&T ~&N • •••••,

Trash

*These figures are for the first halfof1995 (6 months)

• Momtor levels ill transfonners

• Reportable spIll IS 1#
PercleneD • Store 80,000# on-sIte

• Conserve amount used

• Used 4,057# ill 1995 + 0 04#/Output Ton of
Safety Clean Paper

• EfficIency checks on bOIlers

• EffiCIency checks on arr cap burners

• Conservmg steam

• Conservmg bmldmg heat
Natural Gas • Used 16,500,000 TheITIls ill 1995

I
I
I
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Date, 1995

All meetmgs will be held In
Conference Room A

PollutiOn PreventlOn lrutlatlVe meetmgs
for the uGomg Green - It's A HabIt, Not A
Hobby" project are scheduled for tills week.
Please make pollutiOn preventlOn a pnonty tlus
week by attendmg one of the meetmgs

'PERSONNEL TIME DAY
Tuesday

"A" Crew 300PM Apn14, 1995
Tuesday

"B" Crew 200PM Apnl4, 1995
Fnday

"C' Crew 200PM Apn17, 1995
Fnday

"D" Crew 700PM Apn17,1995

Day Tuesday
Shift/Salary 915 AM Apn14,1995

Day Thursday

Shift/Salary 915AM Apn16,1995

t-_·..,.:;;P;;.,;;;;2..;.;ME_ET_IN_Gs 1

Plant 1 Issue xxx

UPDATE

Prepared By Jeff Johnson

Ifyou are not already domg so please get m the habit of
pracucmg as many of these Ideas as you can Ifyou have
other Ideas for reducmg paper usage, please noUfy your
superYlsor or a member of the Buy Recycled Task Force
We'll put together a complete hstmg and share the Ideas
WIth everyone

Tom Toothman

PAPER OPERATIONS

Recycling News ~5Ut J0 2 - 2/Ji5
I REDUCE WASTt

IYIOU heard prev>ousIy that we are charter member.
of the EnvlIonmental Protecuon Agency's
WasteWISE Program One of our waste

prevenuon goals 10 connectJ.on WIth thIs program IS to
'"educe our use ofoffice papers The follOWIng are some
aetlV1ues all ofus can pracuce 10 order to use less paper

• Make Two-Sided COPies

• Post Nottces

• Route Correspondence

• Use back of memos, etc for notes/scratch pads
mcommg faxes

• Keep documents small by usmg smaller type face
smaller rnargms, or smgle spacmg

• Use VOlce mall rather than hard copy when practIcal

• Remove your name from rouung lists for mtemal
reports and correspondence wluch you no longer need
to receive

If you would hke another Polluuon Preventton
"P2" mug, please see me I have received another dozen
for dtstnbutlOn Remember to keep the recyclables out of
the trashl

Ifyou have any questtons about the program, see
me or one of the other P2 coordmates such as Steve
C"...,.... tt.. r",,,,,n. V ...... n."...."....,....l 0""'\9" n.." 1 T,.."l nt""("\"
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Date, 1995

PLANT 1 SLUDGE

PLANf I TRASH
(hauled to Wmn. Co landfill)

1995 1.012 I Tons
1994 9148 Tons

(hauled to WIS TISSUe Landfill)
1995 46,710 Wet Tons
1994 49.025 Wet Tons

LISted below are some strategies to help reduce I
• Be sure all reusable wooden pallets are

brought back to BwldIng #55 I
• Please continue your efforts to keep the

recyc1ables out of the landfill
• Try to make an effort to keep excess water I

out of trash hoppers, 1 e scavenger hoppers
• Continue to use the north compactor m

BwldIng #55 for recychng scrap Wire and
bandmg I

Prepared By Paul Johnson

trash

As you can see, we've generated 10 6%~
trash m 1995 vs 1994 Y-T-D Even WIth the newI
recychng law (Wisconsm Act 335), wluch bans
recyc1ables from landfills, I e alununum cans, paper.
glass, etc. we've generated more trash.

On a more posItive note, we've decreased ourI
paper null sludge generation. hauled from wastewater
treatment plants by..A..lli Below IS the data on paper
mIll sludge Y-T-D I

I

ES:iiSSU£ PLANT 1 TRASH UPDATE
As prouused from the P2 ImtIatIve meetings, we I

WIll be startIng to gIVe you facts and figures pertammg to
Pollution PreventIon on a regular basiS through the Plant
1 newsletter Below are the figures on Plant 1 trash for I
the lit Quarter of 1995. compared to the lit Quarter of
1994

Tom Reuss
Glenn Wle d
Mtke Graverson

Bob PenzenstadlerRonThI
Tim Allen
B Shah

Gene Simons

RECYCLING NEWS

PAPER OPERATIONS
UPDATE

Plant 1 Issue xxx

MtkeBelt
Jack Steidl
Dick Stauss
Jeff Johnson

Steve Wolosek

Although It also gets mvolved m other ISSUes
relating to the envlfonment, the mam nusslon of the task
force IS to Increase our purchases of recycled content
raw materzals and supplies You can help by proVldmg
Ideas on addItional Items we mIght be able to buv WIth
recycled content, new Ideas for reducmg waste, or
thoughts on how we can collect more matenals to be
recycled

Previous arucles made reference to our mternal
Buy Recycled Task Force The comnuttee COnsists of the
followmg mdIViduals

Prepared By Jeff Johnson

Better yet-Jom the task forcel It meets the thud
Thursday ofeach month from 10 00 a In. to II 00 a m In
m the PIC Conference Room To submIt Ideas or Jom the
COmmIttee, contact any of the mdIViduals hsted above
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IfRecycled Products GUIdes
Jeff Johnson

~
n connectIon WIth our Involvement m
vanous "Buy Recycled" programs, all
employees have been encouraged to subnut

Ideas on Items we nught be able to purchase WIth
recycled content We can follow-up on those Ideas by
consulting vanous source books to see If the Item IS
avaIlable WIth recycled content One of the best source
books we know of IS called The Official Recycled
Products Guide The RPG contains over 4,500 recycled
product lIst.Ings certIfied by over 600 manufacturers and
dIstnbutors and over 800 regional merchants Copies of
the current RPG have been placed In the Purchasmg
Offices at both plants and Harbour Place You are
encouraged to go through your supervISOr or work
dIrectly WIth our Purchasmg people to consult the
Recycled Products Guide to detenrune If a particular
Item IS avaIlable With recycled content, and, If so from
whom

All of us have a wonderful opporturuty to
support our company's efforts to buy recycled Please
take advantage of ItI

Date, 1995

To All Company Employees:

~S5LJ.e LRO
(P~1-76

~~ P2 Pollution Prevention

Tom Toothn1&

We regularly change the clotlung on the pap.
maciunes A sample of the used clotlung IS sent back'
the suppher for analysIs The rest IS wast~ and can er
up In the landfill

Each paper machine changes some clotlun
evexy month. The fabncs are a fine mesh plastIc screel
We typIcally have no problem glVlng these away The
make a good landscaping ground cover The felts III

thrown out more than we like We usually cut these 0

In about 6 pieces TypIcal dImensIOns are about 30 fer
by 19 feet, and smaller The felt IS slnular to a stJ.
blanket about 1/10 Inch thIck.

Ifyou would lIke a PIece. please call over to th
Paper MIll at ExtensIOn 2958 We hand these out on
first come. first serve basIS They need to dry for
couple days to reduce theIr weIght

If you have a good apphcatIon for these, pleas
let us know We may be able to give away all th
clothIng and keep It out of the landfill
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Buy Recycled

At least 25% ofour trash 15 a valuable resoul
and can be recycled'

•

Jeff Jolmsc

nldYouKnow -;r~St..e /OJ
'7-/1:-)5

• About 80% ofour sohd waste 15 disposed of
landfills

• Trash disposal costs us over $15 bdlJ.on a ye
and 15 expected to cost $100 bdlJ.on by the ye
2000

Date, 1995

IVI 00 pll:VlOUS1y heard about the li>ur enwonmcn
lIUbatlVes symbolzzed by the logo and phras
Golltg Green - It's A Hahli, Not A Hobby n

:first of those uutIatives we became Involved In IS call
Buy Recycled. This IS an effort to Increase the recyc.
content In our raw matenals, packaging, office supphe
and other items WiSCOnsIn TIssue has Jomed oft
pnvate compames In the Buy Recycled BusInI
Alliance There are both State and NatIonal chapters
the Alliance, and our company IS represented on
Steenng Commlttees at both levels Our efforts h.
been successful. as we purchased more than $43 null
worth of recycled content products In 1994

An mternal Buy Recycled Task Force has
formed to faClhtate our company's purchases of recyc
products Source books for vanous recycled Items
avallable In our PurchasIng Offices Anyone who SI
a reqwsltIon or purchase order IS asked to consult tl1
source books to see If the Item IS avallable With recyc
content pnor to plaCIng the actual order All emplo)
are asked to contact their supefVlsor, our Purcha
Dept, or a member of the Buy Recycled Task Force
Ideas on Items to purchase Wlth recycled contentRecap of the Four EnVIronmental Imtlatlves

IntroductIon to the Four EnVIronmental ImtIatIves

JeffJohnson

IlSCOnsm TlSSUe has launched fourW separate enVIronmental lwtIatIves
-----. which have been lumped under the

umbrella phrase Gomg Green - It's A Hahli, Not A
Hobby To glVe these programs focus and Identity, a logo
was developed which symbolizes WiSCOnsIn Tissue
employees holding up the earth. and shouldenng
responsibility for the enVlronment The logo was
Included on a reusable coffee mug which was sent to our
homes, and all employees are encouraged to reduce waste
by USIng the mugs

The four enVironmental lIDtlatives are Buy
Recycled, WasteWI$E, Comphance With Wlsconsm Act
335, and PollutIon PreventIon (P2) A recap of each
lIDtlative Will be Included In future ISsues of the
newsletter

Jeff Johnsor

In recent lssues of the newsletter you read about
the vanous enVIronmental lwtiatives wluch are takIng
place here at WT Now you know about our efforts to
buy recycled, take part m the WasteWI$E program.
comply With Wlsconsm Act 335, and bnng about
PollutIOn Prevention

Now It'S tlme to "Just do It" Tlus 15 not a
spectator sport, and ALL OF US need to take an active
roll m protecting and enhancmg our enVironment This
IS not a "program of the month", but rather an on-gOIng,
long term comnutmenf That's the reason our logo says
Gomg Green - It's A Habit, Not A Hobby

Plant 1 Issue xxx
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1994 Recycled Purchases
Jeff Johnson

As an acnve member of the Buy Recycled
Busmess Alliance on both the State and Nanonallevels,
WlSconsm Tissue has made a COmmItment to get as
much recycled content as possible In our raw matenals,
packagmg matenals, office supplIes, etc The Nanonal
RecyclIng Coallnon asks members of the Alhance to
submIt an annual recap of theIr recycled content
purchases We Just submItted our numbers to the NRC,
and you mIght be Interested In knowrng that we
mcreased our recycled content purchases from $43 6
mIlhon In 1993 to $54 5 mIlhon In 1994, or In mcrease
of 25% Many of you played a roll In acmevmg tills
lJllpreSSlve Increase by suggestlng Items we could buy
With recycled content Please keep those suggest10ns
commg l

Date, 1995
Plant 1 Issue 117, Wednesday, September 06,1995

Paper Usage

Mary Kunkel

Followmg IS a memo I sent to Jeff Johnson
earlIer tlus month I am mcludmg It m the newsletter as
a recycImg IlliUatIVe Every lIttle bIt helps I

Jeff,

Just a piece of reference for your use, for the
month of August I decided to keep track of the number of
copies I made TIns was done not to take up extra tIme,
but as a source of reference for the P2 ImtlatIve ThIs
only Includes the number of copies I make on the copy
machIne, not Included IS the amount of copies I make on
my pnnter Please note that thiS number IS approximate
but that It IS conSIstent With the amount of copying I do
In a normal month

Recycl10g 10 the Office
-:;:-55 U L- I 3 z.
9-21 7~ \

Standard Standard Colored
White Paper Recycle Paper RecycledPaper

1---"~86-5---+---4-0-6---t---517

Although not always feasIble, If I had used back
to-back copies Instead of one-sided, I could have cut
down the amount of paper used to 1,290 sheets TIns IS
about 2 1/2 reams In one year, this could add up to 30
reams of paper By usmg recycled paper mstead of
standard paper I save 928 sheets of standard paper (or
about 1 3/4 reams) In one year thIS could add up to 21 o..,~j

Taken from the 1994 BryantMetals Calender

The average office generates about 130
pounds of high grade waste paper per year per
person. That means It takes only about 15 people In

that office to generate a ton ofwaste paper very year
If the paper IS recycled. It can save 17 trees, 96
gallons of water, and the energy eqUIvalent of 2 5
barrels of 011 Now multIply that by rntlhons of
offices throughout our country, and unagme the
savmgs l

There are many matenals used In office that
can be recycled, but by fur, paper IS the most
abundant The EPA estnnates that 90% of the
rnatenal an office throws away IS paper, so It makes
good sense for busmesses to unplement an office
paper recyclmg program It's not hard to do, and the
benefits are well worth the effort

Note W,sconsm Tissue has recognized thiS
and IS a leader m the recyclmg effort! Keep up the
~oodworkll

By makmg back-to-back copIes, I saved a total
of 1,788 pieces of paper (this IS a httle over 3 reams of
paper, I ream of paper COnsIsts of 500 sheets) In one
year, this could add up to 36 reams of paper I By usmg
recycled paper, I save 923 sheets of standard paper (about
1 3/4 reams) In one year this could add up to be 21
reams of paper (or 10 500 sheets l )

One..8lded Copies

Standard Standard Colored
White Paper Recycle Paper Recycled Paper

1---1-6-55---+---6-5-0---t---278

I
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DID YOU KNOW

Every year, we use and throwaway more than
25 bI1hon polystyrene foam cups Do your part to reduce
waste whenever possible, choose reusable I

o Polystyrene Pros & Coos

:r.s5~e.. /2 S 7-// 751
20SMALL WAYS1VMAKEABIGDIFFEllENCE

IT'S NOT HARD TO DO YOUR PARTI £11

Date, 1995

4 Start a compost pile

5 AVOid buymg and usmg toXiC substances

6 Plant trees

7 AVOId products With excesSIve packagmg

8 Don't take the car lfyou could walk or bike

9 Buy lugh-quailty, long-llfe products Instead of
dIsposables

lOUse naturaI pestlcldes m your garden, pull weeds
Instead ofusmg cherntcallallers

11 Borrow, rent or share tools and eqUipment

12 Don't htter and lfyou see someone else's htter,
pIck It up

13 Buy used and rebul1t goods

14 Re-sell or donate used clotlung, toys, books,
furrnture, etc

15 DlSpose ofhazardous wastes properly

16 Take a coffee mug to work Instead ofusmg
dIsposable cups (p2 mugs work greatl ')

17 Don't use electncal apphances for thmgs you
could easl1y do by hand

18 Carpool when pOSSIble

19 Keep up-to-date on enVlfonmentallSsues m your
commumty and worldWIde

20 Teach chtldren to respect nature and the
enVironment

Toward a Better Tomorrow

1 Reduce, reuse, recycle

2 Save water and energy

3 Buy recycled and recyclable products

Plant 1 Issue xxx

Plant 1 Issue 122, Wednesday, September 13, 1995

As I was wallang around the Mamtenance and
Engmeermg Departments thiS mormng (domg my
mormng routme), 1 noticed qUite a few stvrofoam cups
bemg used by employees ThiS article IS dedicated to
those people

Best known by the brand name "Styrofoam"
polystyrene IS an excellent packagmg matenal but m
recent years there has been much debate about Its effect
on the enVIronment Here are Just a few of the pros and
cons

CON Polystyrene IS non-blOdegradable, so It never
goes away It Sits m landfills forever

PRO Polystyrene IS 100% recyclable Recycled reSInS
are currently bemg made mto durable products such as
msulauon board, school supphes and vanous household
products (Note Wisconsin Tissue has not been able to
locate a recycler to-date)

CON Most polystyrene recyclIng today IS on an
mdustnallevel only It's dIfficult for consumers to find a
place to take the rnatenal

CON Polystyrene IS made from non-renewable
resources - petroleum and natural gas - and Its
produeuon pollutes the all With toXIC gases

PRO Only a fracuon of 1% of all petroleum and
natural gas IS used to manufacture polystyrene In
additional, It takes 30% less energy to produce
polystyrene than alternatlve matenals, and It creates 45%
less 3lr polluuon and 40% less water POllution
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Why Recycle? -k:254f 130

Takenjrom the Bryant 1994 Calender

Before we address that questlon. let's deal
WIth another one that's even more basiC What IS

recyclzng? The EPA defines It as "collectmg,
reprocessmg, marketmg, and usIng matenals once
considered trash" Stated m most sunple terms, It's
JUst reusmg sometbmg For the consumer, recyclmg
means sortmg out and collectmg Items that can be
reused or reclauned

Why Should We Recycle?

+ Too much garbage Every person produces
about a half a ton of garbage every year, and
landfills are startmg to fill up and close down
Landfills can also be dangerous smce toXic
leachate can leak mto the groundwater

+ It's economical Commumtles and consumers
save money by recychng When there's less
garbage, we pay less to dump It. In some places,
you can also make money by bnngmg ma.tenals
to recyclmg centers

+ It can save natural resources It takes natural
resources to make the products we use Many of
those resources are not renewable, so we could
use them up Ifwe don't recycle

+ It saves energy When new products are made
from recycled matenals, less energy 18 used For
example, makmg a new can from recycled
alummum takes on 1l2Oth ofthe energy needed to
make one from baUXIte

+ "Waste not, want not" If we conserve and
reuse we w1l1 contlnue to have the thmgs we,
need and want

RECYCLING MAKES GOOD SENSE'

Date, 1995

"J"SSt.e.l.. 13 5
Recycling Motor 011 Ie; ~y- 95"

Takenfrom the BryantMetals 1994 Calendar

Recyclmg used all could reduce nabonal
petroleum lmPOrts by 25 5 mllhon barrels of od a
year and save 1 3 nulhon barrels of od every day
One gallon ofused ou can be re-refined to make 2 5
quarts ofnew 011, but It takes 42 gallons of crude ou
to produce the same amount

What You Should Do

If you get your 011 changed at a gas
statlon

Check first to make sure they plan to recycle the used
oli Ifthey don't, go somewhere that does

Ifyou do Ityourself

Be careful not to splil oIl on the ground Put It mto a
contamer, lIke a plastIc nu1k Jug, that has a ltd and
will not leak Then. find a place to take the oIl
Many gas statlons, otl-cl1angmg outlets and retaJlers
collect Oll for recyclIng

Ifrecyclmg IS not avmlable myour area

The best you can do 15 to take the od to a hazardous
waste dump srte

What You Shouldn't Do

Neverpour used 011 on the ground.

It Will leak mto the groundwater or wash mto overs
and streams, pollutIng the water

Never throw used 011 m the trash

Even 1f It's man autlght contaIner, It will seep out
and leak moo groundwater when the contaIner IS

crushed at the landfill

Never pour 011 mto sewers

It can cause major water polluuon problems lust
one quart of motor au can pollute 250,000 gallons of
water I\.J\l', \
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RECYCLE NEWS

an effect on the earth, we owe It to the planet
to use them as long as they last

- The Recycler s Handbook The EarthWorks Press

(Simples Things You Can Do - tomorrow)

Reusmg clothes can save landfill space too,
In Washington 0 C , for example, 2 million
pounds of clothes are kept out of landfills
every year by the Salvation Army alone

Recycling efforts at Plant 2 and AS/RS
continue to show Improvement In what

IS put Into the compactors In March of 1994,
158,820 Ibs was taken to the landfill In March of
1995, 40, 680 was hauled ThiS IS a great
Improvement over the prevIous two months It IS
obVIOUS that everyone IS making a conscientIous
effort to recycle Instead of filling trash containers I
After three months In 1995 we have sent 181 22et1
Ibs of trash to the Winnebago County Landfill.
Dunng the same penod In 1994, we sent 458,920

Ibs I I
Good CItIzens Recycle C\,

Bemg "waste wIse" means makmg
environmentally responsible declslons~-rea\ly

thmklng about the products we bUy and the way
we do things every day It means uSing cntlcal
thinking-the process of evaluating conflicting
envIronmental informatIOn and makmg deCISIons
based on our deSire to be good stewards It
means dOIng our part to reduce the amount of
waste we produce It means takmg tIme to think
before we act And most of all, It means
remembenng to reduce, reuse and recycle so we
can each do our part to help preserve our planet -
and save our precIous natural resources I
FACT One out of every $14 Amencans spend on

food goes to packaging

Preserve Our Planet .
Reduce _Reuse .. Recvcle

•

About 835 000 pairs of Jeans are produced In
the U S every day

It s hard to reuse most fabncs to make new
clothes because they re treated with
chemIcals, or -finrshed" to make them smooth
or they've been chemically combmed with '
other fabncs

However, wool IS occasionally recycled that
way It has long fibers which can be pulled
apart and rewoven And cotton fibers are
sometimes recycled mto high quality paper

It saves resources About half the clothes
Americans wear are made of synthetic fibers
produced from oll--a non-renewable resource

T~e rest are made of natural fibers like cotton
o ten produced With pesticides chemical '
fertilizers, etc Making them has already had

In 1988, Amencan exported 135,000 tons of used
clothmg to ThIrd World CDuntnes

No, clothes cannot be recycled the way
bottles and cans are recycled You can t melt
down an old pair of belfbottoms and come up with
new blue Jeans

But old clothes can be reused By donating
them to nonprofit organrzatlons like Goodwill
Industries or the SalvatIOn Army, you provide
clothes for disaster victims and the homeless and
redlstnbute them mto your community through
nonprofit thrift stores

Second-hand clothes are also Important to
people m Third World countnes Amencans send
millions of tons of old clothing to Afnca and ASia
every year In 1988, for example 23 million
pounds of used textiles went to PakIstan alone
In fact, someone there may be weanng your old
blouse or sports shirt nght now

CASE CLOTHED

A dally update of operations news and people 10 Product Supply and AS/RS of Wisconsin Tissue Mills
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Clear, brown and green glass containers
Alummum and tm (steel) cans
Paper bags and scrap paper
Cardboard
Newspapers
PlastiCS - #1 & #2 - whIch are Identified
With the recycling symbols

•
•
•
•
•
•

WHAT CAN YOU DO TO RE..tY~~~

Begin by famlhanzmg yours~ With the
recycling program In your community Know what
types of products are acceptable - and what types
of prodUcts to aVOId when you shop The next
time you shop bUy those Items which come In

contamers that are recyclable Many communities
accept

To help the earth In 1995

.:. Attend Earth Day events

.:. Help to Improve your local park

.:. Be a fnend to wildlife

.:. Elect earth-fnendly legislators

.:. Dispose of waste properly

.:. Keep your car engine tuned up

.:. Support recycling

•• Compost food and yard debns

.:. Buy recycled products

•• Buy used or antique Items

MAKE EVERY DAY
EARTH DAY 1'1j,fJ

The 25th Anntversary of Earth Day will be
observed by millions of people thIS Saturday,
Apnl 22 The first Earth Day was suggested by
Wisconsin Senator Gaylord Nelson HIs Idea was
supported In 1970 by 1,000 cIties In the U S who
celebrated the theme, ·Save the Earth·

Product Supply Newsletter
A dally update of operations news and people In Product Supply and AS/RS of Wisconsin Tissue Mills

Things You Can Do To REDUCE
Solid Waste -'1/1-7)

One of the best ways to help reduce the
amount of garbage entenng our solid waste stream
IS to simply produce less trash to begin with It's
what IS known as source reductIOn or prerecyclmg

Prerecycllng Involves thmklng before we buy
makmg a conscIous decIsion to support responsIble
products and packagmg-and to reduce the amount
of garbage we throwaway

Take a minute to think about what s In your
trash Milk cartons and plastiC bags are both forms
of packagmg and unless we become more earth
conscIous consumers, all WIll end up m our solid
waste stream

Keep these thmgs In mind when you shop

1 Think about whether you really need a
piOduct before you buy It

2 Buy products only In the amount you need

3 Look for products with the least packaging

4 Buy Items In bulk or buy economy sizes of
your most-used products-larger food
contamers contam less waste than several
smaller contamers

5 Buy products m reusable contamers for
which concentrated refills may be
purchased

6 Look for products packaged In readily
recyclable matenals such as cardboard
aluminum and glass

7 Ask clerks not to bag small purchases or
bnng your own bag

The key to bemg a fnend of the planet IS to thmk
about every product before you buy--to use cntlcal
thmkmg While It usually makes good sense
environmentally to buy large quantities that may
not be the case for a one-person household or If
you only need a small amount of something

IDate, 1995
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ENERGY-SAVERS
~ Dust light bulbs Gnme from kitchen vapors,

cigarette smoke and dust can reduce the
output of light bulbs

~ Place lamps accordmg to room use You may

not have to light up an enttre room If you place

a lamp on your desk or by your favonte

reading chair

~ Clean refrigerator cOils Dust- and dirt-free
cOlis are more effiCient Clean the dirt off the
calls at least once a year

S Move your refngerator to the nght locatIon A
umt uses more electriCIty If It s adjacent to a
stove, In direct sunlight or near a heating vent

S Run fu// loads through your dishwasher Half
loads use as much energy and water Use the
Blr-dry Instead of the heat-dry option

S Run fu// loads through your clothes washer
Wash clothes on the warm-wash cold-nnse
cycle

RECYCLE AND BE SAFE
Used core blade containers are now

available for your use Containers have been
placed at each machine When your container IS

full please recycle the blades In the Maintenance
Shop metal bin A new contamer may be
obtained from the shift trainers Q5

S-23~/.

NO-COST ENERGY-SAVERS
~..,lz~qS-

Savmg energy reduces y'6'ur monthly gas
and electric bills as It helps preserve the
natural energy resources used to generate
power These no-cost, energy-savmg
suggestions are courtesy of Con Edison m
New York City

WT EMPLOYEE PAPER
RECYCLE PROGRAM

Coming Soon _

Ijtad lItJa Add ...
5-~-75

"Suggestion I thmk we should have
grope boxes or knockdowns on the first floor
of the shlppmg department When a case
gets damaged where It cannot hold the
product, the towelmg or tOIlet paper gets
thrown away We cannot send It back to
repack because there Isn't anythmg to put the
product m This could help reduce our waste"

A.dally update of operations news and people In Product Supply and AS/RS of Wisconsin Tissue Mills

In a short tIme we will have

a container located near the South Entrance that

employees can put recyclable papers Into
More information WIll be published when the

container becomes available

More news on reverse =>

The AS/RS will set up a gaylord In the
repack area for these cases so that they can
be recycled and not thrown out Please
Inform your supervisor of the product
number and quantity so that these can be
wntten off the Inventory Thanks for the
suggestIon I

Product Supply Newsletter
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IIRECYClING UPDATE II ~ '1-'15

Since the passing of Wisconsin Act 335
recycling law last January, we are heanng the
terms ·pre-consumer" and ·post-consumer" about
recycled matenals If you aren't familiar with the
dlstlnctlon, post-consumer matenalls generally
defined as Items which have completed their end
use as a consumer Item For example
newspapers or magazmes which have been read
and discarded are post-consumer Items
LikeWise, office paper and used corrugated cases
are conSidered post-consumer matenal

Pre-consumer Items are those which have
not reached the end user For example
tnmmlngs mlspnnts and overruns from a pnnter
are conSidered pre-consumer matenal

Generally speakmg post-consumer matenal
IS more difficult to recycle because It contains
more contammatlon, mcludmg Inks from copiers
and laser pnnters whIch are difficult to remove In

a demkmg process ThiS IS one reason our
Second Nature PLUS® product line, which IS

made from 100% post-consumer matenals IS so
good for the environment For all of our product
hnes In total about 25% of our wastepaper would
be conSidered post-consumer matenal

The total tonnage from the compactors at

the AS/RS and Plant 2 for JUly was 42,520 Ibs

compared to 133,740 Ibs In July 1994 ThIS IS

a 68% Improvement, and by far the best month

we've had In redUCing trash

A "class" operation has that reputatIon

because the employees make It happen You
make It happen!

t~
.~~ RECYCLE NEWS .&.;3b~f5

Pre-Consumer vs.
Post-Consumer Material

"Gomg Green" Successes '1--13-95
JeffJohnson

Listed below IS a few of the Items Wlsconsm
tissue has accomplished With the P2 Imtlatlve
More successes Will appear In future newsletters
Keep up the good workl

rJI Reduced trash to landfill Year-to-date
through July, we have landfilled 445,420 Ibs
of trash from Plant 2 compared to 1051,660
last year That s a difference of 606,240 Ibs ,
or a 57 6% Improvement

rJI Ink pall recycling Arranging to have steel
contamers crushed and shredded for recyhng
We " generate revenue of $55 per ton vs
havmg to pay for them to be landfilled

rJI Wire cOIling and recycling Wires from bales
of wastepaper are currently bemg landfilled
Investing In COIling machme to have them
recycled

rJI Retrofitted vendmg machines All employees
were given a reusable plastic mug Vendmg
machines for coffee and soda were changed
to accept a reusable cup Instead of
dlspensmg a disposable cup

~ Use of stub tape rolls Stub rolls from case
sealing machines In the convertmg plant had
been landfilled Now they are placed In light
blue containers and returned to supply
cabinets to be used In hand tapers

rJI Recycled scuff plates Scuff plates In trailers
had been made from oak boards Conducted
a successful tnal uSing scuff plates made
from recycled plastiC milk Jugs manufactured
by a Wisconsin company PlastiC scuff plates
are more durable last at least twice as long
and cost $500 less per trailer GOing to
plastiC as replacements are needed

Ill" Recycling core kmfe blades Used steel knife
blades had been landfilled Now they are
collected with other metals for recycling

More news on reverse =>
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q- USing recycled matenals to make paper
reduces air pollution 74%, water pollution
35%, water use 58% and energy use more
than 70%

q- USing recycled aluminum Instead of
aluminum ore cuts air pollution by 95%,
water pollution by 97% and energy use by
95% on average

KE.tP Tf'lE. CYC:I-E. GOlNG ....
~'C:YC:I-tl ?_I~ f:5

Recycling IS one of the most effective ways

to reduce the amount of waste that ends up In
our natIon's landfills It Involves collecting
matenals such as glass bottles, plastiC
containers and paper, and uSing these matenals
as the raw matenals for new products
Recycling IS Important because It helps reduce
pollution, saves energy and helps save our
precIous natural resources and saves valuable
landfill space And the best part IS, It s easy
Here are a few POints to ponder

IRECYCLING UPDATE I (p _3"7')
The total tonnage hauled to the WInnebago

County Landfill from the compactors at AS/RS

and Plant 2 dunng May was 69,260 pounds In

May of 1994, the total was 146,800 pounds

Your efforts to keep things out of the

compactors result In makmg more Items avallabl

for recycling and makmg the County Landfill last

longer

A flatly update of operations news and people In Product Supply and AS/RS of Wisconsin Tissue Mills

More news on reverse =:>

The Pollution Prevention (P2) Inltlattve at

WisconSin Tissue focuses pnmanly on reducing

chemIcal usage and pollution In our manufactunng

operations However, It also encompasses waste

reduction and any other efforts to benefit the

enVironment, and all employees In all departments

can playa role In this effort Under the gUidance of

the department head, all departments are being

asked to develop a "Base Case" by determining

current chemical usage. emIssIons. waste, etc

Once the base case IS established, you can

deterrmne goals for reductlon and finalIZe methods

and report on your progress toward meeting those

goals

Our solvent emiSSions per output ton have

been reduced by 92% Since 1987 We have

reduced chlonne consumptlon by 35% In the last

SIX years, we discharged only a fractlon of our

permit allotment for total suspended solids and

biologIcal oxygen demand We have had no

detectlon of DIOXin or PCBs In our effluent We

have had many outstandmg successes But we

can do morel Please get together WIth your

supervIsor and co-workers to talk about additional

action we can take to "bnng us to the next level of

environmental stewardship

~

\.1 RECVCLE NEWS ••• t Cl~
..J- 7:,,1

Pollution Prevention (P2)

Product Supply Newsletter I
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Please feel free to contact any of the above
mdlvlduals WIth your questions or suggestIons
regarding our Buy Recycled efforts

LOCATION COORDINATOR

Harbour Place Wayne Plrman

Plant 1 Paul Johnson

Plant 2 Dick Stauss

AS/RS Glenn Wiegand

Marketmg
Services Center Gayle Schultz

i RECYCLING UPDATE J
q..- .fiS'

The total tonnage from the compactors at the

AS/RS and Plant 2 for August was 63,200 Ibs
compared to 154,660 Ibs In August '94 ThIS IS a

59% Improvement for the month

WT employees continue to lead the way In

recycling efforts'

v~(
\9""

As you know, beSides seIling recycled
products, our company IS making a concerted
effort to buy recycled Items We've been very
successful at It, haVing purchased more than $43
million worth of recycled raw matenals, packaging
matenals, office supplies, and other Items In 1994

In order to maintaIn and build on those
successes, the follOWIng mdlvlduals have
volunteered to field your questlonns and coordinate
our "Buy Recycled" efforts at out vanous company
locations

....".1 RECYCLE NEWS •••

The container for recycled paper IS now
located outSIde near the South entrance A sign
Will be placed on the fence at the container

Employees are welcome to depOSIt theIr
recyclable paper at any time (see attached listing
of acceptable Items)

Irs HERE!! /04-7~
wr EMPLOYEE PAPER RECYCLE

PRO~RAM

V11" RECYCLE NEWS •••

WtlR) WasteWI$E
WisconSin Tissue IS a charter member of the

EnVironmental Protection Agency's WasteWI$E
program The program IS deSigned to encourage
bUSinesses to reduce waste Increase collection of
recyclable matenals, and buy or manufacture
products with recycled content We meet the
requirements In those latter two areas through our
compliance WIth Wisconsin Act 335 and our
Involvement In the Buy Recycle BUSiness Alliance
Our waste reductIon goals have to do With uSing
less office paper generating less broke In the
convertmg plan~ and redUCing our use of
disposable cups

To reach these goals employees In all areas
are asked to reduce their use of paper by making
two-sided caples, uSing the back of memos for
taking notes, routing correspondence rather than
makrng multiple copies uSing E-Mail, etc
Employees In our manufactunng areas are beIng
asked to redouble their efforts to reduce paper
waste whenever pOSSible The objective to reduce
our usage of disposable cups can be achieved by
uSIng our "Gomg Green" mugs Whenever pOSSible

,~

I

I

j!
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wr EMPLOYEE PAPER
RECYCLE PROQ.RAM

EXAMPLES
Battenes Pens
Bottles Photographs
Candy wrappers PlastiC cups
Cans PlastiC Silverware
Cigarette butts, ashes PlastiC wrap
Coffee grounds Pnnter nbbons
Cups Slides
Fiberboard Strappmg - metal nylon plastic

Gum Stnng
Labels & label backing Styrofoam cups

m sheets Styrofoam packagmg
Light bulbs Tranparencles
Page protectors If not paper

DON"T Place In Paper Recycle Contamer

NO

Bathroom wastepaper (towels, toilet paper)
Carbon paper, any color
Cellophane
Cloth
Cork
FOIl
Food, food waste
Glass
Metal (except small amounts of staples & paper cltps on paper)
Office supphes
Packaged matenals (please unpackage)
PlastIc
Polystyrene
Recordmg tape
Rubber
Styrofoam
Waxed anythmg

YES
DO Place In Paper Recycle Contamer

EXAMPLES
Brown paper tape
Computer pnntouts (from any pnnter)

File folders, manIla
Glued pads, tablets
Keypunch cards
Label - OK on envelope or paper
Paper clip on paper (small amounts)
Phone books
Post-It notes
Rubber band on paper (small amounts)

Scotch tape on paper (small amounts)

Spiral notebooks With metal
Staples on papers

Cardboard
Card stock
Corrugated paper

Cartons (please empty)
Envelopes

Wmdowenvelopes
Labeled envelopes
Kraft envelopes

MagaLmes
Newspapers
Paper

WhIte
Colored
Ledger
Shmy/Coated
Carbonless or NCR
Omonskm
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$40 million plant to use paper sludge
I
I
I
I
I
I
I
I
I
I
I
I
I

By JON OLso~

of the Journal Sentinel ~Qtf

A subsIdIary of Wisconsin
Energy Corp plans to bU11d a
S40 ml1hon plant In Neenah that
\'t 111 recycle paper sludge Into
steam heat and a glass product
that could be used In asphalt
sandblastmg gnt. roofing shm
gles ~d landsapmg products

Four Winnebago County pa
per comparues have agreed to
proVIde the sludge

Mlnergy Corp I founded by
WisconsIn Energy In 1994 and
based In MIlwaukee has
reached agreements WIth I<1rn
berly-Cl.ark Corp and P H
GI.ltfelter Co I In Neenah.. WIS

consIn Ti~sue Mills In Menasha
and Ponderosa FIbres of Amen
c,t. an Oshkosh to supply the
new plant W'lth the wood waste
matenal,. saId Kathy lange-No
"ak. a M1nergy spokeswoman

"Unergy expects Its plant to

have a capacII:\. of 350 (XX) tons
of sludge a year - vlrtuallv
l00·~ of the matenal produced
by the WInnebago Countv pa
permalc.ers

Sludge accounts for about
t'No-thlrds of the county's total
\<waste :.tream scud Leonard Le
verance director of sohd Wilste
for the county

"We have b~n lookIng for a
beneficial u~ for our sludge
for the last 10 or 15 v~ars, satd
Bharag Sh.Jh manager of tech
nical seMces for \Visconsln TIS
sue Mills thiS particular use
fits lnto that very well ,.

WlSCOnSln TIssue \.fIlls dI5-
poses of 180 000 tons of sludge a
year m a limdilll that It owns,
Shah said

Besides Its environmental
benefits the new use for the
sludge \oVlll save the papermak
ers monev saId Wendy Strong,
director of communlcatlons at
KImberly-Clark Corp

Dallas-based K1mberJy-CIark
pays $28 a ton to dispose of
sludge In the county landfill
said Leverance - and the com
pany pa.. ~ for It to be transport
ed [t Will pay Mtnergv less
Strong said, and MJnergy Will
pick. It up

Lange-Novak saId the ne".,
plant would first drv the sludge
which IS a mIXture of mOisture
wood and day Then at wdl burn
the wood, slmult.aneo~ly I::on
sohdabrlg the clav Into a glass
aggregate After the Jdass aggre
gate 15 cooled. It WIll be sLZed ac
cordIng to market demand. The
heat Will be recovered to heat
water

The process reqUll'"es a stilte
Department of Natural Resourc
es atr pernut. Lange-Novak said

~U\ergv 15 consldenng a s1te
owned by the Cltv of 'Jeenah
near the Glatfelter plant whIch
may become a customer for the
stearn. Lange-Novak SolId
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004 ill 1995 vs 006 ill 1994

Demk

Wastewater

Mamtenance

65# ill 1995 vs 6 7#m 1994
-------

1 1# ill 1995 vs 0 8# ill 1994

Aqua Ammoma

2 Phosphonc ACId

9 Safety Clean

12 Amoco White Oil About same usage as 1994

11 PerforMax 401 0008# ill 1995 vs 001# ill 1994

EXHIBIT L I
~---------

Paper Mdl
... -- ........ ----------------------- -- --- -- .. -- ----- .... ---------

10 Mmeral Spmts 37# ill 1995 vs 3 4# ill 1994S~

*through the end ofAugust

~W5SeONSlM

~TISSUE

P2 CHEMICALS

P2/nitlatlve

3 Sulfur DIoXIde 63# ill 1995 vs 60# ill 1994
.. ... - -- ----f...... - -- -- .. --- ...

4 Munatlc ACid 051# ill 1995 vs 03# m 1994
... - - ---- ... ----- ----- ... --_ ..... -- - ---

5 Busan 30WB 0 10# ill 1995 vs 0 1# ill 1994
--- -- - -------t---- ---- ......... ...... .. - _ ... - -----

6 Quaker 2332 0 09# ill 1995 vs 0 5# ill 1994 Qo~~
... --- ... -- ---- -- --_...._- -------f- ... ---- .. --- -- ..

7 Chlonne/Chloroform 47# ill 1995 vs 50# ill 199411tMe~ 'UUU tie 1995
-- ----- - -- ---- ---- -_ ...... - ---- - --_ ... -- ---... -. ...

Mdl-Wlde--- -- ...... ------------------_ .. -_...... ... -- - .. ... .... -- ----- -_ ....

8 Trash (through the end ofSeptember 1995) 29344 tons ill 1995 vs 27375 tons ill 1994

,.., - --

•...



EXHIBIT M I----------

"GOING GREEN" SUCCESSES

J Reduced trash to landfiIl--Year-To-Date through July, we have landfilled 445,420 lbs oftrash from
Plant 2, compared to 1,051,660 last year That's a dIfference of606,240 lbs, or a 576%
Improvement

J Ink paIl recychng--Arrangmg to have steel contamers crushed and shredded for recyclmg We'll
generate revenue of $55 per ton vs haVing to pay for them to be landfilled

J WIre coIlmg and recychng--Wires from bales ofwastepaper are currently bemg landfilled Investmg
m cOlhng maclune to have them recycled

J Retrofitted vendmg rnachmes--All employees were given a reusable plastic mug Vendmg maclunes
for coffee and soda were changed to accept a reusable cup mstead of dispensmg a disposable cup

J Use of stub tape rolls--Stub rolls from case seahng machmes m the convertmg plant had been
landfilled Now they are placed m hght blue contamers and returned to supply cabmets to be used m
hand tapers

J Recycled scuff plates--Scuff plates m trailers had been made from oak boards Conducted a
successful tnal usmg scuff plates made from recycled plastic mIlk Jugs manufactured by a Wisconsm
company Plastic scuff plates are more durable, last at least tWice as long, and cost $500 less per
trailer Gomg to plastIC as replacements are needed

J Recyclmg core kmfe blades--Used steel krufe blades had been landfilled Now they are collected With
other metals for recyclmg

./ Recyclmg cores from sleeve stock and purchased paper--Cardboard cores had been landfilled Now
they are chopped and recycled

./ Recovermg 011 and rags from 011 absorbent materIals--Rags used to soak up 011 leaks at convertmg
machmes had been landfilled Now the 011 IS removed m a centnfuge and recovered, and the rags are
washed and reused

./ RecoverIng/recyclmg convertmg waste from new eqUipment start-ups--Waste from tnals on new
convertmg machmes at the eqmpment manufacturer IS now brought back to Wlsconsm TIssue for
recychng

./ Recycling scrap metal--Scrap metal from vanous fabncatmg and constructlOn projects IS now
recovered for recyclmg

r ...
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WlSconsrn's PollutIOn Prevention Partnership
1994 Annual Report

SubmItted by
Fort Howard CorporatIOn

Green Bay, WlSconsrn

INTRODUCTION

Fort Howard CorporatIOn, founded rn 1919 rn Green Bay, IS a major manufacturer, converter and
marketer ofsamtary tissue paper products rncludrng bath and faCial tissue, napkrns, towels, and
wipers It also manufactures dry form and non-woven paper products The pulp used to
manufacture the sanItary tissue products IS manufactured on SIte predommantly from recycled
wastepaper Fort Howard presently employs approxlmately 2900 full-tlme employees at Its Green
Bay facIlIty with an annual payroll ofabout $122 mlllIon

Fort Howard's Green Bay mIll rncludes a pflmanly coal-fired co-generatrng power plant, a
demkmg and pulp processmg plant, a chemIcal plant, nrne papermakrng machmes and related
drymg eqUIpment, one non-woven machme and two dty form machmes, and convertmg eqUIpment
for cuttmg, foldmg, pnntmg, and packagmg tIssue paper, non-woven and dry fonn matenal mto
fmIshed products

It IS sIgmficant to note that Fort Howard was honored as the first reCIpIent ofthe prestIgIOUS U S
EnVIronmental Protection Agency's Admmlstrator's Award for Its recyclmg efforts

MANAGEMENT COMMITMENT TO ENVIRONMENTAL STEWARDSHIP

For many years, Fort Howard has recognIZed that 10 order to be successful, It must embrace a
proactive envIronmental program The company's management team IS dedIcated to protectmg and
enhancmg the envrronment We believe thIS IS an obllgatlOn owed to our employees, stockholders,
the communItIes m WhIch we operate, and the general public

Fort Howard has a wntten EnVIronmental Compliance Policy adopted by the Board ofDrrectors
Every full tlme employee of the company, mIll and office, receIves annual trammg WIth respect to
the ComplIance Pohcy WhICh IS attached hereto as AppendIX 1

There are three keys to effective envIronmental programs - (I) Semor Management COlT'.ITIitment,
(2) CommunIcatIOn and (3) CapItal Resource,; ~emor Management has demonstrated Its
commItment to sound envIronmental programs by partICIpation m EPA's 33/50 Program,
Wlsconsm's PollutIOn PreventlOn PartnershIp and the Fox River CoalItIOn It IS the VIew ofSemor
Management that mere comphance IS SImply not good enough, we must, as a corporate CItIZen,
seek out InnOvatIve, cooperatIve and cost effective solutions to very complex envrronmentallssues
-- solutions WhICh WIll generally Surpass what IS reqUIred

Second, gIven the SIZe and compleXIty of Fort Howard's Green Bay mIll, commumcatlOn IS
absolutely essential To faclhtate commumcatlOn on envIronmental Issues, an Envrronmental
Cormmttee, charred by the Company's Drrector of Envrronmental AffaIrs, meets bIweekly to
dISCUSS ongomg Issues and pohcy matters The commIttee IS made Up ofmanagement personnel
from Engmeermg, Operations, R&D, Techmcal, Governmental AffaIrs, LegIslatIve AffaIrs,
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Commumty Affarrs and Legal Agendas are prepared and mmutes kept Mmutes are dIStnbuted to
committee members and Semor Management Several members of the comnllttee meet quarterly
WIth the Company's Charrman, PresIdent and other semor managers for bnefmgs and pollcy
gmdance Fort Howard also utillzes the Company newsletter and magazme to keep all employees
abreast ofenvironmental pohcles, procedures and accomphshments Moreover, the "Fort Howard
Report", a profeSSIonally produced video, is shown on a quarterly basiS to all employees and
generally mcludes at least one environmental tOPIC In addition, over the last several years, the
Company has mcreased diScuss10ns With both regulators and the environmental commumty to
mcrease cooperatIOn and understandmg

Other checks and balances have been lUStitutlOnalIzed to enhance commumcatlon m the
envrronmental area The Company follows a stnct chemIcal procurement pollcy to assure that
environmental and occupational health questIOns are resolved before any new cheffilcaliS brought
mto the facIhty That polIcy is attached hereto as AppendIX 2 AddItIOnally, every capItal
expendIture or major expense IS reVIewed for envlronmentallffipacts and to assure that all Impacts
have been mitigated or mmlffilZed as part of the project A copy ofthe reVIew form is attached as
AppendIX 3 After the project has been approved but pnor to expendIture, the DIrector of
EnVironmental Affarrs reVIews the project file and has authonty to halt a project or seek
modIfication If necessary

Fmally, a good environmental program IS not free In addition to rather substantIal dally operatmg
costs, capItal must be avaIlable In 1994, Fort Howard committed approxlffiately $5 5 mIllIon to
environmental capital expenditures, WhICh IS about 29% of the total capItal expended at Its Green
Bay facIlIty Over the past three years, Fort Howard has commItted over $18 mIllIon to capItal
environmental expendItures mGreen Bay and smce 1970, m excess of$110 mIllIon has been
expended

POLLUTION PREVENTION ACCOMPLISHMENTS

ThIS section presents accomplIshments m the areas of recyclmg and reuse, air emISSIons,
wastewater discharges, sohd waste, hazardous waste and a mIScellaneous category

Recyclmg and Reuse

Fort Howard recycles more wastepaper than any other tissue company mthe world Currently, on
a corporate basiS, Fort Howard recycles over 13 mIllIon tons ofwastepaper annually
AddltlOnally, Fort Howard uses sIgmficant quantities ofpostconsumer wastepaper Over the last
three years, the use ofpostconsumer wastepaper has averaged over 35% of the total usage at the
Green Bay mdl Postconsumer wastepaper 15 supphed as mIXed office waste from numerous
sources mcludmg the State ofWl5consm and curbSide and drop-offmatenal collected pursuant to
Wisconsm's mandatory recyclmg law The Company currently accepts curbSIde and drop-off
wastepaper from Brown and Door countIe'i as well as the followmg mUnICIpalItIes Allouez,
Ashwaubenon, Bellevue, Bonduel, Denmark, DePere, Green Bay, Holland, Howard, Humboldt,
Lawrence, LedgevIew, Luxemburg, PIttsfield, PulaskI, Rockland, Scott, SuamICO, and
Wnghtstown

Fort Howard also has a pollcy ofpurchasmg matenals With recycled content Pnntmg and wntmg
paper, cores, shIppmg cases and paper overwrap for fmIshed products are all purchased WIth
recycled content Poly overwrap for consumer products contams a hIgh percentage of recycled
poly

l
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Fort Howard's Green Bay mill collects for recyclmg all of Its office wastepaper, waste poly shnnk
wrap, ferrous metal, fluorescent lIght bulbs, tires, wood pallets, metal drums (after thorough
cleanmg) and has a program to collect alummum beverage cans throughout the mill Returnable
totes or drums are used whenever possible Salaned and hourly employees survey the mdl at least
annually to fmd new recyclIng opportunities or enhance exIStmg programs

Air EmiSSIOns

The Company has two major sources ofaIr emISSions -- power plant and process The vast
maJonty ofaIr emiSSIOns are combustIOn products associated With the burnmg ofcoal and
petroleum coke mthe Company's power boilers

Smce Fort Howard's Green Bay mill has only a hmited electrIcal tIe WIth the local utilIty and no
sIgmficant alternate fuel capabilIty for Its boilers, coal and petroleum coke will remam the pnmary
fuels Accordmgly, It IS not antICIpated that sigruficant reductions wIll be made m emISSIOns
assocIated WIth the power plant Nonetheless, over the last five years Fort Howard has been able to
voluntanly reduce S02 emISSIOns through a number ofmechamsms despIte mcreased productIOn
and electncal demand FIrst, the Company mstalled a flUIdIZed bed boiler speCIfically deSIgned to
mmlmIZe S02 emISSIons ThIS boiler operates below a permItted level of0 70 #IMMBTU sulfur
diOXIde, which IS 84% tighter than Fort Howard's other boIlers The permit also states that 90%
control ofsulfur dIOXIde IS reqUIred In 1994, Fort Howard averaged greater than 94% reductIOn,
clearly exceedmg thIS requIrement Second, It has sought out reasonably pnced lower sulfur coal
and fmally, It burned over 8000 tons ofshredded tIres m 1994 (as a participant ofDNR's program
to clean up waste tire dumps) These tires are low m sulfur content Figure I shows the S02
emiSSIons over the past five years compared to the allowable emissions over the same penod

Fort Howard also began to recover non-recyclable dry form process rejects for fuel use m Its
eXlstmg bOIlers m 1994 The matenalls conSidered off-spec and would have otherwise reqUIred
some other means ofdisposal Fort Howard demonstrated that the shreddmg and pelletIZmg of this
matcnal proVides an energy source that on a BTU for BTU basiS IS better for the enVIronment than
the coal It replaces Approval was received from the Wlsconsm DNR m March 1994 to burn up to
400 tons ofthls matenal per month Although some startup problems were encountered which has
resulted m lower tonnages actually formed and burned, subsequent Improvements m Its operatIOn
have resulted ma conSistent, usable fuel for Fort Howard's Green Bay power boilers

ReductIOns m process emISSions have been dnven by Fort Howard's partiCipatIOn m EPA's 33/50
program The Company committed to achlevmg an overall 50% corporate reductIOn of 1,1,1
Tnchloroethane, Xylene and Chloroform by December 31, 1995 Figure 2 shows reductions
achieved on a corporate basIS and by the Green Bay mIll The data shows that Fort Howard has
slgmficantly surpassed Its obJectives, achlevmg an 80% reductIOn at the Green Bay mill by the end
of 1994 These results were achieved by a combmatlOn ofproduct substitutIOn and process control
For example, pnmanly due to alternative bleachmg strategies Installed at great capItal expense,
1994 releases ofchloroform were reduced 56% from the 33/50 baselIne, and 30% from the 1993
total Releases of 1,1,I-Tnchloroethane and Xylene were both non-reportable on the SARA TOXIC
Release Inventory m 1994 due to product substitutIOn In the case ofXylene, WhICh was pnmanly
a component ofpaper machme cleanmg solvent for the WIres and felts, an alternative solvent was
Identified and used Despite thiS substitutIOn, on a gallon per gallon basiS, Fort Howard used 32%
less solvent on the paper machmes m 1994 than m 1993
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Wastewater DIscharges

The Company has concentrated on reducmg Its dIScharge ofboth conventIOnal and tOXIC pollutants
The Company's goal IS to mamtam Its dIscharge at levels well below allowable permIt lImIts for all
pollutants Table 1 shows removal efficIencIes for conventional pollutants over the past three
years FIgure 3 shows the percentage ofallowable dIScharge durmg non-wasteload allocatIOn
penods (November-Apnl) for the last three years As can be seen from the data, Fort Howard's
Green Bay mIll's average remo"al effiCIency for BOD was 99 2% and 99 6% for TSS over thIS
penod SImIlarly, over the three year penod, Fort Howard discharged an average of8% ofthe
allowable amount ofBOD and 15% ofthe allowable amount ofTSS

The Company has expended consIderable tIme and funds to reduce the dIscharge ofPCBs to the
Fox River Data from the last several years show that the goal ofnondetectable PCB dIScharge has
almost been achIeved Table 2 summanzes PCB dIScharge data over the last three years

The CorporatIOn has contmued Its efforts to mcrease the recyclmg and reuse ofwastewater, thereby
mmimIZmg the mass dIscharge to the nver and the hydraulIc load to the wastewater treatment plant
A Water ConservatIon CommIttee, chaIred by the DIrector ofEnVIronmental Affairs, has the task
ofachIevmg aggressIve corporate objectives To date the efforts have been very successful As
shown on the attached FIgure 4, gallons ofwastewater dIscharged to the rIver per paper machme
ton has declmed from 17,800 m 1991 to 9823 at the end ofAugust, 1995 - a 45% reductIon Total
dIscharges to the Fox River decreased by 17% m 1994 compared to 1993 - a reductIOn of over
760,000,000 gallons

Fort Howard has also, on Its own mitIatIve, taken steps to reduce the potentIal dIScharge ofnonyl
phenols (NP) and nonyl phenol ethoxylates (NPE) These chemIcal categorIes have been targeted
to be ellmmated at the Fort Howard mIll To do thIS, Fort Howard IdentIfied any current chemIcals
used, mcludmg basIC JanItorIal supplIes, that contamed NP or NPE by searchmg MaterIal Safety
Data Sheets Followmg thIS, supplIers were nOtified that theIr products would no longer be
purchased unless reformulated to not contam NP/NPE In the case where a product contammg
NP/NPE was a pnmary manufacturmg chemical, extenSIve tnals were conducted to fmd a SUItable
replacement By the end of 1994, maJor progress was made m tenns ofreducmg the overall usage
ofproducts contammg NP/NPE When compared to 1993, the total 1994 reductIOn was
approxImately 26% ThIS work contmued mto 1995

SolId Waste

The Company has three major solId waste streams -- wastewater treatment plant sludge and boIler
ash whIch are dISposed ofat the Company's hcensed landfill and pulper rejects whIch are dIsposed
ofat the Brown County landfill Plans are underway to benefiCIally reuse a portIOn ofeach ofthese
waste streams First, GranulatIOn TechnologIes presently converts some ofFort Howard's sludge
mto an mert agngranular product WhICh IS sold as a camer to the pestICIde and fertIlIZer mdustnes
In 1994,22% of the sludge generated by the Green Bay mIll was shIpped to Grantech for thIS
purpose Second, Fort Howard has submItted an apphcatIOn for the pOSSIble constructIOn and
operation ofa sludge-fired boIler These two projects together could reduce the volume ofsludge
gomg to the Company's landfill slgmficantly However, the ash generated from the sludge boIler, If
not marketable, wIll contmue to go to the landfill
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Fort Howard presently has m operation a process to pelletIZe nonrecycleable paper and pulper
rejects These pellets are used as an alternate bOiler fuel ThiS project has the potential of reducmg
matenal hauled from Fort Howard to the Brown County landfill by 5-10%

Additionally, m 1994, Fort Howard explored other alternatIves to reduce the volume and tonnage
ofsohd waste sent to the landfill from Its recyclmg processes SpecIfically, an extruder technology
was exammed that could potentially reduce tonnage to the landfill by over 300 tons per month by
pressmg mOisture out of rejected matenals ThiS work has contmued mto 1995

Hazardous Waste

Fort Howard has sigmficantly reduced the amount ofhazardous waste generated at the facIhty
FIgure 5 summanzes the hazardous waste generated over the past five years The mcrease m 1991
IS attributable to a major constructiOn project at the mlll WhICh necessItated the relocatiOn ofseveral
fuel tanks The tanks had to be thoroughly cleaned and mspected pnor to relocatiOn and
InstallatIOn The od reSidue In the tank bottoms accounted for the Increased hazardous waste The
10crease 10 1994 IS due to laboratory "clean sweeps" 34% ofthe hazardous waste collected m
1994 was reused for energy recovery

MIscellaneous PollutiOn PreventiOn ActiVIties

Over the years, the Company has undertaken numerous pollutiOn preventiOn actiVIties deSigned to
aVOid releases ofchemicals to the enVIronment These Include

All mdoor bulk chemical storage tanks have at least 100% secondary contamment or a
leak detection system and outdoor tanks have 110% secondary contaInment

All process chemIcal pipIng has been relocated above ground or m concrete vaults to
mmImIZe undetected leaks, spills, etc

All PCB-fdled transformers have secondary contamment

The Company has a program to replace all PCB-filled transformers and capacitors Under
thIS program, all PCB-filled capacitors and over 50 PCB-filled transformers have been
removed from service, properly disposed of and replaced The remammg PCB-filled
transformers should be phased out by the year 2000

All underground process chemical tanks were removed and replaced WIth above ground tanks

Most asbestos msulatIon has been removed and replaced

All defective fluorescent lIght fixture ballasts are collected, treated as PCB-filled and disposed
ofaccordmgly

A program IS m place to collect and properly dispose ofmercury, cadmIUm and hthIUm
battenes
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GOALS AND OBJECTIVES

In Fort Howard's 1993 Annual Progress Report on PollutIOn PreventIOn, five envlfonmental goals
and objectives were lIsted for the CorporatIOn Ofthese five, three of these have been achieved
mcludmg the two goals with targeted completIOn dates m 1994 These five goals and thelf progress
reports follow

1 "Reduce chloroform emissions at the Green Bay mill from approxImately 180,000 pounds
per year to 125,000 pounds per year by Apnl, 1995 "

ThiS goal was accomplIshed Total releases ofchloroform for 1994 were less than 110,000
pounds as reported for the SARA TOXIC Release Inventory

2 "Reduce formaldehyde emissions by 15% from 1993 levels by December 31, 1995 "

Fort Howard does not anticipate that thiS goal wIll be met Formaldehyde emissions are
generated by the use ofbmders used to make dry form and carded products Although Fort
Howard has begun the process ofconvertmg to low formaldehyde bmders, the amount of time
needed for thiS tranSItIOn IS unpredIctable at best ThIS IS due to customer/supplIer
relatIOnshIps and product reqUirements Fort Howard works wIth Its supplIers to develop
lower formaldehyde bmders that wIll make a final product wIth simIlar charactenstIcs Smce
Fort Howard sells the maJonty of Its dry form and carded matenal m large roll form to
customers who then convert them mto a vanety of products rangmg from wlpmg cloths to
surgical drapes, Fort Howard must also work With these customers to qualIfy the new matenal
In some cases, a smgle qualIficatIOn test can take SIX months As a result, the complete
changeover IS not a process that can occur entirely overnight Rather, It IS an evolutIOnary
process that Fort Howard contmues to aggressively pursue

3 "Complete the sludge-fired bOIler permlttmg "

Fort Howard has submitted all reqUired matenals to the Wlsconsm Department ofNatural
Resources for thiS permit We expect WDNR to Issue the permit by the end of October, 1995

4 "Start up the waste pelletIZatlOn plant and begm burnmg the fuel by October 30, 1994 "

ThiS goal was accomplIshed The first fuel pellet was produced and burned ill July 1994
ThIS plant has been m operatIOn and pellets burned SInce that date

5 "Reduce treated wastewater dIscharged to the Fox RIver to 9200 gallons per paper machme
ton by December 31, 1994 .

ThiS goal was accomphshed The value for three out of the twelve months m 1994 was less
than 9200 gallons per ton In December 1994, less than 7600 gallons were dIScharged for
every paper machme ton

Fort Howard IS commItted to contmumg Its pollutIOn preventIOn effort and the programs, discussed
above, which have been Implemented In addition, Fort Howard commits to the followmg
additIOnal goals and objectives

I
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1 ElImmate all PCB-filled transfonners by year 2000

2 Operate the extruder technology consIstently to reduce the total tonnage ofsolId waste to the
landfill

3 ElImmate at least one currently reported substance from 1994's SARA TOXIC Release
Inventory submIssIOn to non-reportable levels

4 Increase total solId waste recycled by the mIll m 1995 when compared to 1994

5 Contmue to work on maxunIzmg wastewater reuse

I
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TABLE 1
FORT HOWARD CORPORATION

GREEN BAY MILL
WASTEWATER TREATMENT PLANT REMOVAL EFFICIENCIES

BOD 5

TSS

9891%

9948%

9937%

9957%

9944%

9961%

I
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TABLE 2
FORT HOWARD CORPORATION

GREEN BAY MILL
PCB DISCHARGE DATA•

._--------------s !!!!I!!!!!!!!I!!!!!!!!!!!!!!!!~

••
11

•
•••••
•
•••••••••••••

PCB PCB PCB
1992 MIill 1993 fi!9ill 1994 fi!9ill
Jan <010 Jan <010 Jan <012
Feb <010 Feb <010 Feb <011
Mar <010 Mar <010 Mar <010
Apr <010 Apr <010 Apr <010
May <010 May <010 May <010
Jun <011 Jun <010 Jun <010
Jul <010 Jul <010 Jul <010
Aug <010 Aug <010 Aug <010
Sep <010 Sep <010 Sep <010
Oct <010 Oct <010 Oct <011
Nov <010 Nov <013 Nov <010
Dec <010 Dec <010 Dec <010

NOTE PCB concentrations which are less than 0 1 ugll were calculated at a
concentration of 0 1 ugll to obtain the stated values

••
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ENVZRONMENTAL COMPLZANCE POLZCY

APPENDIX 1
FORT HOWARD CORPORATZON

2. '!'HE STATUTORY P'RAMEWORK. The activ1ties of the Company
are subject to the requ:Lrements of a DUmber of federal, state and
local env1ronmental laws and regulat:Lons. As expla1ned in the
sect10n below on Institutional Respons:Lb:L11ties, the corporate
Director of Env:Lronmental Affairs is respons:Lble for all such
requ:Lrements and 1t 1S the Job of each plant, w1th the ass1stance

---

•..
-••-•.-..
•..
..
••
•

12/22/11226735 PIll

1. INTRODUCTZON. Fort Howard Corporat:Lon reCOgD,1zes 1tS
ob11gat:Lon as a corporate cit:Lzen to carry out all of 1ts
activ:Lt:Les 1n ways that are COnB:Lstent w:Lth a clean and safe
env1ronment. It:LS the pol:Lcy of the Company that all of its
employees rigorously comply W:Lth applicable federal, state and
local environmental laws and regulations. No officer, employee
or agent of the Company has any author:r.ty to engage 111 conduct
that does not comply with this policy or to authorize, direct,
approve or condone such conduct by any other person.

Violat10n of pollution control and waste management
regulations can subject the Company to civil penalties of $25,000
per day or more. If such violations are uknOW:Lng U (and in some
cases, if they are merely negligent) very large crim1nal fines
may be imposed on the Company and the individuals involved, and
the responsible employees and corporate officers may be
impr1soned. Violations of the environmental laws must be taken
very seriously and every effort must be made to prevent them from
occurr1ng and promptly to correct any that do occur desp1te our
efforts.

The consequences of fa1lure to adhere to the Company's
Env1ronmental policy can be serious for the Company, the
indiv:Ldual employees involved, and the commlnities in which the
Company operates. Pollut1on resulting from manufactur1ng
operat10ns or careless disposal of waste can be offens1ve and
harmful to public health and the enV1ronment. J:t is almost
always less costly to prevent pollut10n than to clean it up.

Environmental protection and compliance are complex
undertakings that requ1re attention at each level of the Company
It is not possible to set forth in this Policy all of the
spec1fic env1ronmental compliance obligations applicable to the
Company because many of these obligations are very deta1led and
spec1fic to tndiv:Ldual plants, process lines or even pieces of
equ1pment, and the requ1rements for a particular process may vary
greatly from state to state. General princ1ples applicable to
all operations are stated in this Policy. Hore spec1fic
pr1nciples that must be taken 1nto account in structuring and
carry1ng out the Company's environmental compliance program are
set forth in the following descr1pt:Lons of the Statutory
Framework and Inst:Ltut:Lonal Respons:Lb:Llit:Les.
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of the Director and h1S staff to ensure the Company sat1sf1es
obl1gat10ns 1mposed by appl1cable env1ronmental laws and
regulat10ns. The discuss10n that follows expla1ns certa1n bas1c
requ1rements of maJor federal env1ronmental laws Wh1Ch generally
are appl1cable to Company fac1l1t1es .

(a) The Clean A1r Act. The Clean Air Act regulates a
w1de range of act1v1t1es that may cause a1r pollutants to become
present in the outdoor a1r. :It is the escape of a1r pollutants
from bu1ld1ngs through W1ndOWS, vents, or otherwise and a1r
em1.SS10nS from equ1pment to the outdoor a1r through stacks and
vents that cause pollutants to become a1rborne that are of
concern under the Clean Air Act. Not all such eDU.SS10ns are
regulated, but it 1S the obligation of the Company to ensure that
all regulated act1v1t1es comply w1th the Act.

Por violat10ns of most of its provisions, the
federal Act provides for general admin1strative civil penalties
of up to $200,000, unliDu.ted adm'"1strat1ve "noncompliance
penalt1es" based on the econODl1C benefit of noncompl1ance, and
a~n1strative field citations assess121g penalties of up to
$5,000 per day. :In addition, BPA may go to court for civ1l
penalt1es of up to $25,000 per day. civil liability under the
Act is W:Lthout regard to fault. Por Ilknow121gU v1olations, BPA
may seek large crtm1nal fines or impr1sonment of respons:Lble
employees, including .. senior management personnel" and
"responsible corporate officers." :In some cases, "knowing" means
"should have known," and cr:uninal liab:Llity can attach to the
manager who does not take steps to insure he is getting accurate
information from his areas of respons:Lbility. Potential
penalties are particularly severe for offenses that endanger
human health. :In addition to penalt1es, C1V:Ll or cr1m1nal
enforcement actions can result ~ the violator's debarment from
government contracts or subcontracts •

(b) The Clean Water Act. The Federal Water Pollution
Control Act (commonly known as the Clean Water Act), regul~tes

direct and indirect discharges of pollutants to most surface
waters. "Direct" discharges from P0121t sources of stormwater and
process wastewater to lakes, rivers, streams, (or to dra1nage
ditches, storm sewers or other channels that ultimately flow into
such bodies of water), are prohibited un1ess the discharger has a
national. pol.l.utant discharge el.im;lnat1on system ("NPDES") perm1t
from EPA or a state w1th an EPA-approved per.m1t program. The
proh1bition appl.ies al.ike to ~ustr1al process wastewater
discharges and many "cl.ean" discharges such as non-contact
coolJ.ng water.

":Indirect" discharges, such as those to san1tary
sewer systems, do not require permits under the federal law, but
are regulated under state or local "pretreatment II programs
mandated by the federal Act. Stor.mwater discharges from
1ndustr1al fac1l1t1es became w1dely regulated under rules
promulgated by EPA 1n 1990 :In add1t1on, the Act requ1res a
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company to report to the Un~ted States Coast Guard certa~n sp~lls

of o~l or hazardous substances that may get ~nto surface waters
and to pay for any requ~red government cleanup of such sp~lls

Discharges regulated under the Clean Water Act must also comply
w1th var~ous federal, state and local pollut~on and env~ronmental

requ~rements. Surface water d1scharges must comply w1th
numer1cal effluent l~~tat~ons for 1nd~v1dual pollutants found 1n
NPDES perm.ts.

Violations of the Clean Water Act's per:au.tting,
effluent limitation, mon~toring, reporting and other re~rements

can result 1n heavy sanctions. The EPA may levy adDu.n1strat1ve
penalties of up to $125,000 or seek c1v1l penalt1es of up to
$25,000 per day, per v1olat~on. :l:f the violation is "know1ng,"
or in some cases merely "negligent, II BPA may seek cr:i.m1nal
penalties, inclUding large fines and 1mpr1sonment of employees,
including any "respons1ble corporate officer." As with the Clean
Air Act, heav1er penalties are prescribed for offenses that
enta1l endangerment. State agencies author1zed to implement the
NPDES permit program have comparable enforcement author1ty.

(c) The Resource Conservat~on and Recovery Act. The
Resource Conservation and Recovery Act of 1976 (IIRCRA") requ1res
that I'hazardous waste" be treated, stored and disposed of so as
to minimize its present and future threat to human health and the
enV1ro:cment. Hazardous waste subject to RCRA includes spec1fied
wastes listed in the federal (and state) rules, listed commercial
chenu.cal products, if they are discarded, and other waste that
exhib1t one of four hazardous ncharacter1stics ll (ignitab1lity,
corrosivity, reactivity or toxicity). tJDder the Act, the Company
has the burden of determining whether its wastes are hazardous.
RCRA and implementing regulations are designed to control
hazardous waste from the po~nt of generation to disposal.

'!'he EPA may seek adDu.n~strat1ve or judic~al c1v11
penalties of up to $25,000 per day and cr, m1 nal fines or
imprisonment for knowing violations and offenses causing
endangerment. States w1th federally-approved RCRA programs have
s:i.m11ar enforcement author:Lty and citizens may bring civ1l
enforcement actions under the federal statute.

(4) The Comprehensive Environmental Response,
compensation, and Liability Act. The Comprehens1ve Env:Lronmental
Response, Compensation, and Liability Act of 1980 (IICERCLA" or
"Superfund") is unique among the maJor federal env:Lronmental
statutes in that its pr1nc:Lpal purpose :LS to prov:Lde for the
clean-up of contam1nat1on created 1n the past rather than to
regulate prospectively. CERCLA author:Lzes EPA to respond to the
"release" or threat of release of any "hazardous substance" from
any "facility" into the "enV1ronment" and generally collect 1ts
cost of responding and clean-up from responsible parties.

•

(e) The Emergency Plann1ng and Commun:Lty Right-to-Know
Act The Emergency Plann~ng and Commun:Lty Right-to-Know Act of

U735 Pl/3 12/22/12 ..
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1986 ("EPCRA") subJects many compan1es to requ1rements for
emergency plann1ng, sp1ll not1f1cat1on, and annual report1ng of
chem1cal 1nventor1es and rout1ne and acc1dental tOX1C chem1cal
d1scharges 1nto the enV1ronment. The program 1S comp11cated,
because EPCRA's var10US requ1rements apply to d1fferent l1sts of
chem1cals: II extremely hazardous substances, II II hazardous
substances, II hazardous chem1cals U or II tOX1C chem1cals," and 1n
some 1nstances, only to plants that use more than a spec1f1ed
quant1ty of one or more of the chBm1cals on the relevant list.
As w1th other env1ronmental statutes, EPA may seek substantial
penalties, including fines or imprisonment for violations of
EPCRA •

(f) The Safe Drinking Water Act. The Safe Dr1nking
Water Act ("SDWA") directs EPA to estab11sh and enforce standards
for dr1nking water contam, nants • Regulated water systems (wh1ch
may include industr1al facilities that have the1r own water
supply systems serving 2S or more employees) must comply with at
least some of these standards.

(g) Other Pederal Laws. There are several other
federal environmental statutes which may be applicable to Company
fac1lities from time-to-time. The Legal Department should be
consulted regarding the applicability of a specific statute.

(h) State and Local Environmental Laws and
Regulations. The catalogue of federal environmental law
requ1rements presented above is incomplete in that it only refers
to state and local laws that are des1gned to carry out the
mendate of the federal statutes. The state and local regulations
adopted under federal programs generally mirror the applicable
federal rules or g'U1delines in most respects, but may include
more str1ngent provisions. xn addition, many states and
localities have environmental laws with no federal counterpart.

3. r.NSTZTUT~ONAL RESPONS~B~L~T~ES. The Company's Director
of EnV1ro~tal Affa1rs shall be responsible fo~ overSee1ng the
Company's compliance with environmental laws and regulations and
with this Environmental Policy. The Director will receive
technical support from the corporate Technical, Engineering, and
Research and Development Departments, and legal support from the
Legal. Department. The Director is respons1ble for develop1ng
such environmental compliance ~tiatives as are deter.m1ned to be
necessary and appropr1ate to carry out the provisions of this
Env1ronmental Policy.

Because of the h1ghly spec1fic nature of most
env1ronmental. regul.ation, the Company has vested 1tS plant
managers with primary respons1bility for day-to-day compliance
w1th this Env1ronmental Policy and for superv1s1ng other
env1ronmental protect1on matters. Bach m11l or other s1g'n1ficant
Company fac111ty shall have a des1gnated environmental.
coordinator who must have appropr1ate techn1cal or regul.atory
tra1n1ng or exper1ence and who, for each m11l or sig'n1ficant
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Hak1ng a false report to a federal agency (or, 1D some
cases, to a state agency) 1S a ser10US cr~e under the federal
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fac~l~ty, devotes suff~c~ent and appropr~ate amounts of h~s or
her t:uDe to env~ronmental matters. The env1ronmental coord1nator
at each ~ll shall report to the superv~sor of the Techn~cal

Department at that ~ll or directly to the mill manager.
Env~ronmental coord1nators for other fac1l~t~es shall report to
the director or manager of that fac~lity. Bnv1ronmental
coord~nators shall be respons~ble for 1dentifying all act~v1t1es,

fac~1~t1es, sources and condit10ns present at the ~ll or
fac1lity that are sub]ect to environmental laws or regulations
and for develop:a.nq and implementinq proqrams to ensure that each
activ1ty, fac1l1ty, source or condit10n atta1DS and ma1nta1ns
compliance with those requ1rements.

T.he Legal Department (with ass1stance from the Publ~c

Affa1rs Department) shall be respons1ble for keep1ng track of and
alert~ng the Director of Env~ronmental Affa1rs, plant managers
and environmental coordinators to new env1ronmental statutory and
regulatory actions that w1ll affect the1r operat10ns. T.he
Company's Reg10nal Public Affairs representative, with the
ass1stance of the Legal Department, shall monitor relevant state
and local statutory and regulatory developments.

4. GENERAL. lfo employee should ever aBSUJIIS that an
act1V1ty is UDregu].ated merely because that empJ.ayee has never
been iD£onled that the activ1ty is regulated. 110 employee should
assume that it is acceptable to exceed poJ.J.ution control
standards because such exceedaDces have DOt resulted in
enforcement actions. As a general matter, ne1ther the s~lence of
regulatory agenc1eS nor 1nformal assurances (e.g., by a f~eld

1nSpector) that a Source or act1v1ty 1S Dot covered by the
regulat10ns or that occas~onal exceedances are expected and
acceptable, is a defense to a later enforcement act1on.

The Director of Bnv1ronmental Affa1rs will oversee
plant compliance activ1ties through an appropriate comb1nat~on of
direct supervision aDd checking, regularly scheduled
environmental meetings with applicable corporate and plant
personnel, and internal environmental audits. At a ~nimum, this
system shall provide for per10dic review Qy the Director of the
status of meaSUres planned and taken in response to all
applicable env1ronmental laws and regulations and any potential
v101ations. The Director shall also assist in the development of
plant-specific env1ronmental initiatives, manuals and tra1n1ng,
and shall work w1th env1ronmental coordinators and co~ttees at
the plant level on additional projects (e.g., recycling, energy
conservation, waste minimization) undertaken in furtherance of
the corporate Environmental Policy. T.he Director shall further
be responsible for prov1ding environmental iDput into corporate
bus1ness plans, financial disclosures and other management
initiatives and reporting.
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enV1ronmental laws and the federal cr~nal code. State
env1ronmental and cr~nal laws have s~lar prov1S10ns False
report1ng 1S v1ewed by many prosecutors as a part1cularly ser10US
offense and 1S l1kely to result 1n prosecut10n 1£ detected.
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APPENDIX 2

APPENDIX ~

CHEMICAL PROCUREMENT POLICY

The chemlcal procurement pollcy was lnltlally put lnto effect
In 1983 to provlde the Safety, Technlcal and Purchaslng
Departments better control and handllng of all chemlcals
Recent envlronmental leglslatlon requlres that we more
preclsely monltor and control handllng of all chemlcals. We
must be able to track chemlcal usage corporate-wlde from
purchaslng through recelpt, storage, waste removal/dlsposal
and/or envlronmental fate We must also be prepared to deal
wlth all klnds of posslble chemlcal emergencles. The
followlng pOllCy lS deslgned to keep undeslrable chemlcals
out of each faclllty and provlde a mechanlsm to evaluate the
hazards posed by chemlcals authorlzed for speclflc uses

I Purchase Requests and Approvals

A All chem1cals such as lnks, dyes, coatlngs,
solvents, etc , lncludlng samples requested for
trlal, laboratory reagents and chemlcals used wlthln
the Research and Development and Technlcal
Departments, must be obtalned through the Purchaslng
Department Upon recelpt of the requlsltl0n for any
chemlcal, the Purchaslng Agent wll1 reVlew the
requls1tl0n and verlfy that the chemlcal appears on
the 11St of approved chemlcals for the requestlng
department To appear on the "approved 11st", a
chemlcal must have prevlously been approved by the
Safety and/or Technlcal Department and a current
MSDS must be on flle If and only 1f, the chem1cal
has~ approved, wll1 the Purchaslng Agent proceed
In fl111ng the request

B All purchase orders lssued for chemlcals must have
the followlng language lnserted In the body of the
purchase order

"Seller agrees to provlde a complete Materlal Safety
Data Sheet In compllance wlth 29 CFR 1910.1200 (f)"
and provlde updated MSDS's as they become avallable

C Emergency approval prOV1Slons wll1 only be used In
restrlcted sltuatl0ns tantamount to closlng down the
mll1 or curtalllng a productl0n or malntenance
process In these lnstances, a faxed MSDS, or a
verbal commltment regardlng the contents of an MSDS
may be obtalned by the Safety and/or Technlcal
Department The Safety Department wll1 be advlsed
of those flndlngs and may glve verbal authorlzatl0n
to the Purchaslng Department prlor to recelpt of a
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wr~tten MSDS. Upon rece~pt of the wr~tten MSDS, ~t

w~ll be rev~ewed follow~ng normal procedures and the
r~ght ~s reserved to curta~l use of the chem~cal

~mmed~ately ~f the verbal ~nformat~on conveyed by
telephone ~s ~ncons~stent w~th the wr~tten

~nformat~on suppl~ed.

D. If the chem~cal has not hgd pr~or approval, the
Purchas~ng Agent or the Requester w~ll determ~ne

whether chem~cal approval ~s des~red and ~n~t~ate

the approval process by obta~n~ng an MSDS and
attach~ng ~t to a completed Form 57522.F1/1 03/21/95
(see attached form)

Procedure for Chem1cal Approval

A Pr10r to obta~n1ng any chem1cal sample or order1nq
any chem1cal sample for an ~n-plant tr~al, the
Purchas1ng Agent w1l1 obta1n a Mater~al Safety Data
Sheet (MSDS) from the suppl~er for the product
des1red.

B. An MSDS rev~ew form 57522.F1/1 03/21/95 must be
f111ed out by the Purchas~ng Agent or Requ~s1t~oner

and attached to a leg1ble copy of the MSDS It must
then be subm~tted to the Techn1cal Department for
~n~t~al approval

C. The Techn~cal Department w~ll rev~ew the request
and, 1f necessary, contact the person(s) request~ng

the product to obta1n add1t~onal ~nformat1on

concern1ng the chem1cal's ~ntended use The
chem~cal may be approved for the spec1f~c process
use, approved w1th certa~n restr1ct1ons, or
proh~b~ted from use

1 Approved ~ Approved w1th Certa1n Restr1ct10ns

The Techn~cal Department w~ll forward a copy of
the completed and s1gned approval form to the
Purchas~ng and Request~ng Department The new
chem1cal w1ll then be added to the Request1ng
Department's chem1cal l1st V1a Tox1c Alert An
updated department l1st and a copy of the MSDS
w1ll be forwarded to the Request~ng Department
each year or upon request .

2. Chem1cals not approved

If the chem~cal ~s not approved, the Safety
and/or Techn1cal Department w1ll mark the MSDS
ReV1ew Sheet "Not Approved" A copy of the MSDS

B-2



Rev~ew Form w~ll be forwarded to both the
Purchas~ng and Request~ng Departments.

E. Upon tr1al complet1on, the f1nal dec1s1on as to
whether the chem1cal w1ll be approved for full scale
use 1n the m1ll must be agreed upon by the
Techn1cal, Safety, and Request1ng Departments

A Any new and/or tr1al chem1cal must be tracked e1ther
through the present account1ng and 1nventory system
or by the us~ng department Each Department w111 be
respons1ble for track~ng tr~al chem1cals The
follow1ng ~nformat~on ~s requ1red for all new or
tr1al chem~cals

D If upon complet~on of the MSDS rev~ew, further
evaluat~on of the chem~cal ~s needed, the Techn~cal,

Safety or Request~ng Department may request a sample
for a "tr~al" through the purchas~ng Department A
Purchase Order must accompany all tr~al sample
requests. There will be n2 exceptions.
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Pr10r to br~ng1ng any new or tr1al chem1cal 1nto a
department for use, tr~al spec~f1cs must be
d1scussed w~th the Department Head and the Safety
Manager. A tr1al request form (see attached) should
be completed to convey chem1cal handl1ng and sp111
response ~nformat~on to those 1nd1v1duals ~n the
department that may have to use the chem1cal, handle
sp1lls or repa~r equ1pment, etc.

a Date Chem~cal Rece~ved 1n M111
b Quant1ty In~t1ally Rece1ved
c Average Da1ly Usage based on Month End

Inventor1es
d. Date Chem1cal 1S used up
e Proper d1sposal of unused chem1cal

B

F Requests for tr~al chem~cals to be used at our
Research and Development fac1l1t1es can be approved
by the R&D D~rector prov1ded that an MSDS ~s

obta1ned and a Purchase Order accompan1es the sample
request A copy of the MSDS must be forwarded to
the Techn1cal Department

Requests for Tr1al Chem1calsIII
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Please contact the account~ng department w~th any quest~ons

Table IV-l. ACCOUNT NUMBERS FOR ORDERING CHEMICALS
TISSUE ONLY
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132S-XXX

1325-100
1325-106
1325-111

1325-112
1325-113
1325-114
1325-115
1325-116
1325-117
1325-118
1325-126
1325-127
1325-128
1325-129
1325-130
1325-131
1325-141
1325-142
1325-143
1325-144
1325-145
1325-156
1325-157
1325-158
1325-159
1325-180

CHEMICALS

Dry Former Mater~als

Nonwoven Raw Mater~als

Paper Mach~ne Chem~cals/Dyes

Opt~cal Br~ghteners

PM Chem~cals - Solvents
PM Chem~cals - Release Agents
PM Chem~cals - wet Strength
PM Chem~cals - All others
PM Chem~cals - Defoamer
PM Chem~cals - Krofta Polymer
B~oc~des

PP Chem~cals - Detergents
PP Chem~cals - Solvents
Water Treatment - Descalers
PP Chem~cals - Ac~ds

PP Chem~cals - All Other
PP Chem~cals - Defoamer
Water Treatment - Nutr~ents

Water Treatment - Defoamers
Water Treatment - Polymers
Sludge Press
Water Treatment - Other
L~me

Purchased Caust~c Soda
Chlor-Alkal~ Mater~als

Purchased Bleach L~quor

R&D Tr~al Chem~cals
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Health

l<1ammabWty
Reactivity

Target Organ
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MATERIAL SAFETY DATA SHEET REyIEW
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DNo

o No

o No

D Reactivity

o IDA Approved

o Explosion Proof

Flub Pi. _

RCRA Dyes

PROP 65 Dyes

AIR TOXIC D Yes

AIR TOXIC AMOUNT _

Dyes DNo

Dyes DNo

Dyes DNo

o Mixture

-------------.
•

D HardHat

D Heat Resistant

Spedlk Gravity _

D Suddeu Release ofPressure

D Delayed (chronic)

D Local Exhaust (Hood)

Storage Type Code.
Chemical's Use. _

Mu:lmum Quantity _

t

••
VOC's •

Date.

•
-------------------.

TSCA

(MIP1U1E) SARA 3111312
RQ P__ PSM

D Pure

CJ Update

pH _

DF1re
D Immediate (acute)

D General Mechanical

DNo

DNo

DNo

CJ Substitute

Dyes

Dyes

Dyes

Veutllatlon Requirements

Penonal Procecdve Equipment.

**Eyes I Face D Goggles D Face ShIeld D Safety Glasses wlSlde ShIelds

**Gloves D Nitrile D Neoprme DRubber D Latex D PVA

**Resplratory- D SCBA D Comfo D D Dust Mask

**Clothlng D Apron D Gauntlets D Rubber Boots D Splub Sait

CATALOG NUMBER.

Purchasing Agent.
Requisltloner _

Chemical Name

[] New CJ Trial

Dates ofTrial

Vendor(s)

HCS

SARA 313

CERCLA

Chemical Name

Manufac:turer
Veudor _

Stock Number

Physical Characteristics.

Hazard Class

Department Supervisor (s) Responsible for Handling

Storage Location

Department Used

Inventory Infonnatlon Current Quantity _

YeariyUsage. _

--------------------------,

•

-
•
,EyeslSldD • Flush with water 15 aUnut.es.

1DbaJation • Remon to tresb air

1DgesUon· DO I DO NOT iDdac:e vomltiDg See Doctor

Waste Generated 0 yes 0 No QaaDtities Generated

Disposal Method 0 GeDeraI 0 I"utabIe 0 CotTo!ave 0 Reactive 0 Listed 0 EP TODC

D To Be DetermiDed by TedmIcaI Depal1mmt

SpUI I Deanup DIke to mDtaiD (Keep out orSewers)1 Remove lpltIoa sources aad isolate area. Use appropriate personal pnJtecdve

eqaipmmt. Contact Technical Department for proper cleanup and disposal procedures.

___ D Material Satisfactory

___ 0 SatIsfactory with Restrictions:

___ 0 Material UDsadsfactory

**SpedaI

Emergency First AJd

57522 FIll 03121195

WIllie Cop, T~chlPCtllDept. Ctvuuy Cop, PurchasUlg Agerat 1'".1 Cop, Departm~ntSu~,..,uor

•
09/12194 "\'fJ -



APPENDIX 3

If yes, briefly describe

If ye., briefly describe

If yes, briefly describe _

NOYES

_____ (Avel

_____ (Avel

_____ (Ave)

PROJECT LOCATION _

Expected Increase In flow to MIll Sewer G P M
G PM (Max t

Storm water discharge to MIU Sewer. Expected Increase In flow G PM
G PM IMax)

Storm water dlscharg. to river, Expected Increase In flow G P M
G PM (Max I

Cooling water discharge to rlvar Of sewer system (speclfyt, expected Increase In flow
G P.M CAve t G PM (Max t

PROJECT NAME _

4 WiD the project, when completed result In any Increased stOtm water runoff Of cooling water discharge?
YES NO

Pulp Processing Effluent discharge. Expected Increase In flow G P M (Ave t
G P.M (Max t

1 Will the project, when completed, Involve the generation of any air emissions Including any Indoor or
fugitive emllSlons? _ YES _ NO

2 WiD the project, when completed, Involve the generation of any waste materials? NOTE Waste materials
may be solid or nquld and may be generated by operation of the project or cleanup YES NO

If yes, briefly describe _

3 Will thl proJect, when completed, result In any effluant treatment discharge either to the pulp processing
effluent discharge, or to the mm sewer effluent discharge? YES NO

If ye., briefly describe _

FORT HOWARD CORPORATION
APPROPRIATION ENVIRONMENTAL INFORMATION

If ye., briefly describe _

Project Engineer 198'8 Note Belowl Telephone No _

Pleasa an.wer the fonowlng question. completely as poltlble In order that we may evalullte the proJect'
environmental Impacts and assess the need for sep8l'ete environmental permits or approvals

6 Are there any other known Of suspected environmental Impacts or occupational exposure concerns
as.ocIated with the project that you ere aW8le of Includlng, but not limited to the Installation and use of a
rlld1oaetlv. sourc.? YES NO

5 WII the project, when completed, result In any Increased sanitary sewerage

If yes, briefly describe

7 WIll this project result In a new proce.. product Of the us. of new or Increased quantities of chemlcels or
raw materlal,l YES NO

NOTE TO PROJECT ENGINEER You are required to provide accurpte Information In order to determine If
environmental permits, Reansel Of approvals ere necessary Increased dlscharg. of wastewater may require
review end prior approval by the Water Conservation Committee C.A T If you have answered ·Yes· to Item
3, pleas. contact Roger Klmlnskl, Ext 2198 or PhD Greig, Ext 2230, for further Instructions
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