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SUMMARY 

This paper is one of five background papers to be completed as part of the 
Generic Environmental Impact Statement (GElS) on Timber Harvesting in 
Minnesota (GElS) as specified in the contract between the state of Minnesota 
and Jaakko Poyry Consulting, Inc. As described in the document Feasibility 
Study for a Generic Environmental Impact Statement: Timber Harvesting and 
Management in Minnesota (Jaakko Poyry Consulting, Inc. 1991), the paper 
describes existing and potential opportunities for utilizing recovered fiber in 
paper and allied products manufacturing in Minnesota. 

Approximately 1.7 million tons of various grades of paper were generated 
and 0.6 million tons were recovered in Minnesota in 1990, yielding an 
overall recovery rate of 36 percent. This was slightly higher than the 
average for the Midwest for most grades. 

• 	 Approximately 115 thousand tons ofold newspaper (ONP) was recovered 
in 1990 in Minnesota. This is expected to rise to 140 thousand tons by 
1995, and 160 thousand tons (or 72 percent of the ONP available) by the 
end of the decade. High recovery of ONP will mainly be due to good 
access to markets in Canada, and by mandatory recycling which is 
monitored and enforced. 

Most of the ONP collected in Minnesota in 1990 was used by Minnesota 
mills, the net surplus demand totaled only 20 thousand tons. The net 
state surplus is expected to rise to 40 thousand tons by 2000. 

• 	 About 30 thousand tons of old magazines (OMG) was collected in 
Minnesota in 1990. The majority of the OMG collected in Minnesota 
was overissue or newsstand returns. Recovery is expected to rise 40 
thousand tons by 1995 and 55 thousand tons by 2000. 

None of the OMG collected in Minnesota is used in Minnesota. This is 
not expected to change throughout the decade. 

• 	 An estimated 50 thousand tons of office wastepaper (OWP) in Minnesota 
were recovered in 1990. By 1995, recovery is expected to rise to 100 
thousand tons and to 120 thousand tons by 2000. 

Overall, mills in Minnesota consumed 15 thousand tons more OWP than 
was collected in the state in 1990. Because of the various subgrades 
(i.e., computer printout, white grades, mixed), it is likely that some 
grades are shipped out of Minnesota, while other grades are imported. 
The net deficit, however, is expected to increase as two large new 
deinked pulp mills come online in the 1990s. By 2000, mill 
consumption will likely exceed collection by about 130 thousand tons. 
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Increased collection and use of recovered paper in Minnesota and 
surrounding states could reduce demand for wood by the state's forest 
products industry, but supplies of some grades are limited. 

• 	 The state's paper industry is mainly comprised of printing and writing 
paper mills. Most of the pulp consumed is bleached kraft (chemical) and 
groundwood pulps. 

• 	 The alternative recovered papers for bleached virgin kraft pulp include 
high-grade deinking, pulp substitutes, or office wastepaper (OWP). 
Planned use of OWP by two new market deinked pulp mills in Minnesota 
would yield a net shortfall of this grade within the state. 

• 	 The alternative recovered papers for bleached virgin groundwood pulp 
are old newspapers (ONP) and old magazines (OMG). Users of these 
grades compete with Canadian newsprint mills for limited supplies. 
Canadian mills have already established long-term contracts for ONP 
collected in Minnesota. Supply contracts for these grades from Canadian 
newsprint mills would limit the availability of ONP and OMG to new 
users. 

• 	 The inconsistent quality of mixed paper currently precludes its use in 
significant quantities to make printing and writing papers. 

The effect that increased collection and use of recovered paper pulp will have 
on the wood products industry will depend on the type of pulp it replaces. 

• 	 Economics favor the substitution of recovered paper for purchased pulp 
rather than integrated pulp, if substitution for integrated pulp means 
idling existing facilities. 

• 	 If recycled pulp replaces purchased pulp, there would be little or no 
effect on the wood harvest in the state since the purchased pulp being 
replaced is not a product of the Minnesota's forests. 

• 	 Recycled pulp could replace planned virgin pulp capacity. Planned 
increases in virgin pulping capacity at Minnesota paper mills by 1995 
total almost 600 thousand tons which will require an additional 1.1 
million cords/year. 

• 	 Some Minnesota paper mills purchase kraft pulps to augment integrated 
kraft pulp production or as the exclusive kraft source. All groundwood 
consuming mills in the state are integrated to groundwood pulp. 
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Under the following specific conditions, use of market deinked pulp 
produced in Minnesota could replace up to 400 thousand cords of wood 
harvested in the state annually: 

• 	 if the recycled pulp produced by Superior Recycled Fiber offsets planned 
virgin chemical pulp capacity, it could reduce demand for wood by up 
to 150 to 200 thousand cords per year; and 

• 	 if the recycled pulp produced by Western Pacific offsets planned 
chemical pulp capacity, it could reduce annual demand for wood by up 
to 150 to 200 thousand cords. 

It is unlikely that market deinked pulp will replace existing virgin pulp 
production in Minnesota. The factors supporting this conclusion are 
presented in the overall conclusions in section 6. They include the 
composition of the state's paper industry, the economics of replacing existing 
pulp production, the physical characteristics of deinked pulp versus currently 
used pulps, and the supply and demand for OWP. The most likely scenario 
is for market deinked pulp to substitute for additional virgin pulp capacity 
first, and then replace purchased kraft pulp. However, these two scenarios 
are not exclusive of each other. A combination of the two could exist 
simultaneously. 
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INTRODUCTION 
This paper is one of five background papers to be completed as part of the 
Generic Environmental Impact Statement (GElS) on Timber Harvesting in 
Minnesota (GElS) as specified in the contract between the state of Minnesota 
and Jaakko Poyry Consulting, Inc. As described in the document Feasibility 
Study for a Generic Environmental Impact Statement: TImber Harvesting and 
Management in Minnesota (Jaakko Poyry Consulting, Inc. 1991), the paper 
describes existing and potential opportunities for utilizing recovered fiber in 
paper and allied products manufacturing in Minnesota. Specific topics 
include: 

1. 	 specific types of paper and allied products currently produced in 
Minnesota including their uses; 

2. 	 current technology available for using recovered fiber in paper and allied 
products production; 

3. 	 types of recovered fiber available (Physically and economically) for 
Minnesota paper and allied products manufacturing facilities; 

4. 	 opportunities for using current process technology to substitute recovered 
fiber for virgin wood fiber in papermaking in Minnesota; 

5. 	 possibilities for future (short-term and long-term) use of recovered fiber 
by Minnesota's wood products manufacturing industries; and 

6. 	 potential forest resource economic and environmental impacts of using 
recycled fiber in the production of paper and allied products by 
Minnesota's wood fiber industries. 

Most of these topics are covered in sections 1 to 6. Appendixes A to E have 
been included to assist readers in gaining an understanding of industry 
terminology, paper making processes and recycling issues. Appendix A 
provides an overview of the various grades of recovered paper, definitions, 
and a description of their physical properties (from both a raw material and 
end-product perspective). It also describes the various deinking and pulping 
processes. As such, topics 2 and 4 above are discussed in appendix A. 

The paper draws heavily on a wider study "Recycled Fiber in North 
America" (RFNA) that was recently completed (February 1992) by Jaakko 
Poyry Consulting, Inc. and Franklin Associates. The scope of this study is 
outlined in appendix B. 

Minnesota was sampled intensively as part of the RFNA study to provide the 
detailed information needed for this paper. 

1 
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Appendixes C and D define the acronyms and abbreviations used in this 
paper. Federal and state legislation impacting recycling in Minnesota and the 
Midwest region is summarized in appendix E. 

The conclusions drawn in this paper will assist in formulating mitigation 
strategies as part of the GElS process. The main objective of this paper is 
to determine if substitution of recycled fiber for virgin fiber may allow 
existing or expanded levels of industrial activity to occur at comparatively 
lower levels of harvesting. 

2 
CHARACTERIZATION OF MINNESOTA 

2.1 
Minnesota 

The primary area covered by this paper is the state of Minnesota. However, 
because of the state's proximity to other significant fiber consuming states, 
two additional general regions will be addressed (one which includes 
Minnesota) . 

• 	 The U.S. Midwest-North Dakota, South Dakota, Nebraska, Kansas, 
Iowa, Missouri, Minnesota, Wisconsin, D1inois, Michigan, Indiana, and 
Ohio. 

• 	 Canada, with particular emphasis on the provinces of Ontario and 
Quebec. 

There are nine paper and paperboard mills located in Minnesota, representing 
approximately 2.2 million tons of end product capacity. The paper mills 
were operating at 87 percent of capacity in 1990; according to API statistics 
the average operating rate for all U.S. paper mills was 90 percent. Seven of 
the nine mills make some type of printing and writing paper, one makes 
recycled boxboard and corrugating medium; one makes roofing felts. The 
paperboard operating rates for Minnesota were withheld to avoid disclosure; 
the average operating rate for U.S. paperboard mills was 90 percent. 

The six major printing and writing mills (potlatch Brainerd, Potlatch 
Cloquet, Lake Superior, Blandin, Boise Cascade, and Champion) are 
vertically integrated to 82 percent oftheir pulp requirements. This integrated 
pulp is produced from Minnesota's wood resources. These mills purchase 
16 percent of their pulp needs on the open markets. There are no market 
pulp mills in Minnesota; purchased pulp is sourced from mills outside the 
state. Recovered paper accounts for their remaining 2 percent fiber use. 

2 




Jaakko Pow Consulting. Inc .. Minnesota GElS. Background Paper on Recycled Fiber Opportunities 

Table 2.1 summarizes the pulp and end product capacities of each mill. 
(Acronyms and abbreviations can be found in appendix C.) 

Table 2.1. Paper and paperboard mills in Minnesota • 

.......... 

Potlatch (Cloquet) 

Potlatch (Brainerd) 

Lake Superior (Duluth) 

Blandin (Grand Rapids) 

Boise Cascade (Int'" Falls) 

Champion (Sartell) 

Hennepin (Little Falls) 

Certaint.eed (Shakopee) 

WIldorf (St. Paul) 

*Estimated purchases. 

»~ihlp··· 

NBSK 
NBHK 

NBSK* 

POW 
NBSK* 

POW 
NBSK* 
PS* 

NBHK 
NBSK 

TMP 
NBSK* 

SGW 
WP (varies*) 

nwp 
ONP* 
MP* 

ONP* 
OCC* 
MP* 
OWP* 

·.>·... 
35 

150 

30 

150 
50 

190 
150 
20 

325 
100 

135 
85 

25 
35 

30 
10 
20 

10 
150 
20 
50 

>L~et 

Coated Freemeet 185 

Coated Freesheet 120 

Supercalendered 250 

Lightweight Coated 500 

Uncoated Freesheet 465 
Coated Freesheet 45 

Lightweight Coated 200 
Superca1endered 85 

Groundwood Speciality 35 


Roofing Felt 50 


Boxboard 140 

Corrugating Medium 140 


Source: Jaakko Poyry Consulting, Inc. 1992. 

Potlatch Corporation Northwest Paper Division (Cloquet) 

Facilities for both wood pulping and paper making. Currently developing 

plans for an expansion of their kraft pulp mill and a new paper machine. 


Potlatch Corporation, Northwest Paper Division (Brainerd) 
Paper machine only, no pulping capacity. 

Lake Superior Paper Industries (Duluth) 

Joint venture of Pentair, Inc. and Minnesota Power in operation for two 

years. Facilities for both wood pulping and paper making. Currently 

evaluating the possibility of adding a second paper machine. 


3 
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Blandin Paper Company (Grand Rapids) 

Facilities for both wood pulping and paper making. Recently completed 

construction of a new wood room, additional pulping capacity and a new 

paper machine. Plans for another paper machine are currently on hold. 


Boise Cascade Corporation (International Falls) 

Facilities for both pulping and paper making. A new 850 tpd paper machine, 

and an expansion and modernization of pulping operations has been recently 

completed. 


Champion International (SarteU) 

Facilities for both wood pulping and paper making. Completed construction 

of a new paper machine and associated facilities recently. Currently 

developing plans for a new paper machine to replace two older machines. 


Hennepin Paper Company (Little Falls) 

Facilities for both wood pulping and paper making. Currently use 30 to 35 

percent wastepaper in their fiber mix. This percentage is expected to 

increase. 


CertainTeed Corporation (Shakopee) 

Manufacture roofing felt from wood chips and recovered paper. 


Waldorf Corporation (St. Paul) 

No wood pulping capacity. Minnesota's only paper maker using wastepaper 

for 100 percent of their fiber needs. New sources of wastepaper (such as 

residential mixed paper) are currently being explored to substitute for office 

wastepaper currently used in the manufacture of boxboard. 


Other manufacturers that produce wood fiber products are: 

Superwood Corporation (Duluth) 

Produce pulp from roundwood and full tree chips to make hardboard. Have 

experimented with using ONP in their fiber mix. 


Supenvood Corporation (Bemidji) 

Produce pulp from roundwood and full tree chips to make hardboard. 


International BHtrite (International Falls) 

Produce pulp from roundwood and full tree chips to make construction 

sheathing. Can use up to 20 percent recycled mixed paper waste. 

Negotiating with Koochiching County for wastepaper to be diverted from 

county landfills. 


4 
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Midwest 

The Midwest is the second largest paper and paperboard producing region 
and paperboard in the United States, with a capacity of approximately 15.2 
million tons. About 18 percent of the total U.S. paper and paperboard 
capacity is shared by 148 regional mills. 

FOrty mills have the capacity to produce approximately 6.4 million tons of 
printing and writing papers (including SC and directory), making it the 
largest grade segment in the Midwest (42 percent of regional paper and board 
capacity). 

Containerboard mills in the Midwest form the second largest segment of 
capacity. There are 23 linerboard, corrugating medium, and/or kraft paper 
mills representing 3.4 million tons, or 22 percent of total regional capacity. 

Boxboard mills account for 12 percent of regional capacity. Miscellaneous 
and specialty mills make up about 10 percent, while tissue and towel, 
building materials and newsprint mills comprise the balance. 

Compared to the total U.S., the Midwest ranks second in total boxboard 
capacity and has the second highest concentration of boxboard mills in the 
U.S. The boxboard mills in the region were established to serve the large 
local packaged goods industry. 

The high concentration ofprinting and writing paper capacity in the Midwest 
is attributed to the conversion of many older newsprint machines to printing 
and writing grades. 

There is also a high concentration of miscellaneous and specialty paper mills 
in the Midwest. Specialty mills in the region include producers of molded 
pulp, school construction paper, pattern tissue, and specialty packaging or 
technical papers. Like the boxboard manufacturers, many of the specialty 
paper mills supply the local packaged goods industry. 

The Midwest has the smallest newsprint capacity of the four U.S. regions, 
accounting for only 3 percent of the total U.S. newsprint capacity in 1990. 
Many of the older Midwest newsprint mills were converted to printing and 
writing grades because they were unable to compete with the newer and 
larger newsprint mills built in the South and in Canada. Demand for 
newsprint in the Midwest is primarily supplied by Canadian mills. 

Containerboard is not a major grade produced in the Midwest, accounting for 
only 10 percent of the total U.S. capacity in 1990. While six machines have 
been built in the region since 1970, most of the newer and larger 

5 
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containerboard mills are in the South where inexpensive softwood fiber is 
more readily available. 

Table 2.2 compares Minnesota paper and paperboard capacity by grade with 
the Midwest and total U.S. 

Table 2.2. Paper and paperboard capacity, Minnesota vs. Midwest and total U.S., 1990. 

1.9 12 7.1 9 

Containerboard 140 6 3.4 22 33.0 40 

Building Materials 50 2 0.5 3 2.2 3 

Newsprint 0 0 0.2 1 6.5 8 

Printing & Writing 1,850 84 6.4 42 23.6 29 

Tissue & Towel 0 0 1.4 9 6.0 7 

Miscellaneous 30 1 1.5 10 4.1 5 ------ ------ ------- ------
Total 2,210 100 15.3 100 82.5 100 

Source: laakko Poyry Consulting, Inc. 1992. 

2.2.1 
Integrated Pulp Production 

The raw fiber materials needed to produce paper and paperboard can be acquired 
in a variety of ways. Each source has advantages and disadvantages with regard 
to quality, pulp cost the initial capital investment required, flexibility to use 
varied raw materials. The fiber options include: 

• 	 Integratedpulp producers-where the paper mill has a pulp mill on site. The 
pulp manufactured can be either virgin or deinked. Integrated pulp 
producers generally have a high initial capital investment, and limited 
flexibility to vary or substitute raw materials. An average size deinked pulp 
mill is generally smaller (500 to 600 tpd), requiring a smaller capital 
investment ($200 to $250 thousand per daily ton) than an average size virgin 
pulp mill (1,200 tpd at $650 to $700 thousand per daily ton). 

• 	 Captive pulp-where the mill has a captive offsite pulp mill and delivers 
slush pulp via pipeline or truck to the paper mill. The fiber and cost options 
available to the paper mill are limited by the capabilities of the associated 
pulp mill. The Potlatch mill at Brainerd is a good example of this. 

• 	 Purchased dry or wet lap pulp or pulp substitutes-either captive (paper mill 
owns pulp mill or source) or on the open market. The pulp purchased can 

6 
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be either virgin or deinked. Purchased pulp offers the most flexibility for 
substitution to a paper mill. The cost, consistency, and associated supply 
risks are also higher than for pulp manufactured onsite. There are no market 
pulp mills in Minnesota, All purchased pulp is produced at mills outside the 
state, from trees grown outside the state. 

• 	 Recycled pulp-where the recovered paper is cleaned, but not deinked (as in 
the case of Waldorf), Almost all boxboard and containerboard mills that use 
recovered paper have this ability. This process is sometimes called direct 
entry of recovered paper, and the facility is generally not considered 
integrated, 

For printing and writing, containerboard, and boxboard mills, the level of 
integrated pulp production in the Midwest is lower than for the U.S. as a whole. 
On the other hand, the levels of integration in tissue and newsprint are 
comparable to national averages. 

Tissue mills tend to be highly integrated since many use recovered paper, and the 
recovered paper needs to be deinked, It is usually more economical to deink 
recovered paper on site than to purchase market deinked pulp. The two 
newsprint mills in the Midwest are recovered fiber based and have integrated 
deinking facilities. 

Midwestern printing and writing mills are generally smaller than the national 
average. The average capacity at uncoated printing and writing mills, which 
represents the majority of the printing and writing capacity in the region, is about 
80,000 tpy, versus 160,000 tpy nationwide. Because of the limited size, it is 
more cost effective for some mills to purchase pulp rather than build small 
capacity pulping facilities, In Minnesota, however, paper making capacity at 
printing and writing mills averages over 300,000 tpy, almost twice the 
nationwide average, Minnesota's printing and writing mills produce 
approximately 75 percent of their own pulp requirements. All mills purchase at 
least some pulp to supplement their own production. The specific purchased 
pulps are selected to enhance or add specific properties their own pulp does not 
provide. 

Table 2.3 compares the percent of pulp integration in Minnesota to the Midwest 
region and the total U.S, The percentage of integrated pulp shown in this table 
was calculated by simply dividing the total pulp capacity in the region by the 
total end-product capacity at the same mills. The pulp capacity represents virgin 
pulp capacity and deinked pulp capacity. Since these pulps do not represent 100 
percent of all end-products (recovered fiber used without deinking, fillers, 
coatings and moisture may also be present), 100 percent integration would be 
impossible to calculate using this method. 

7 
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Table 2.3. Percent of integrated pulp capacity by grade segment*, Minnesota vs. Midwest and 
total U.S., 1990. 

··CO"":''''''.·:·' 'c" ( 

...... <.... 'co. ... ......:.,.:'.0::.":':'::',,,',.::,':::':):::::::::.,'.. , ........... . :::,I:;:::/c.,<........ ~ "c 

Boxbrnud 0 1 2S 

Containerboard 0 S2 82 

Newsprint B.a. 91 93 

Printing &.. Writing 56 53 78 

Tissue &.. Towel B.a. 61 60 

*Total pulp capacity divided by end-product capacity (does not include use of recovered paper 
without deinking). 

Source: laak:ko Poyry Consu1ting, Inc. 1992. 

Boxboard and Containerboard 
Most boxboard mills and many containerboard mills use recovered paper directly 
without deinking. While cleaning and repulping equipment is necessary to 
process the fiber, it is not considered integrated pulp. The integrated pulp 
capacity shown in the Midwest and total U.S. is virgin pulp used to make solid 
bleached or kraft board products. 

Newsprint 
Newsprint contains a very small percentage of nonfiber materials, and most mills 
are fully integrated to the groundwood portion of their fiber needs. The 
nonintegrated segment represents purchased kraft pulp which is used to add 
strength to some groundwood furnishes. 

Printing and Writing 
The percentage of integration in printing and writing mills can be very 
misleading. Uncoated papers have a much higher ratio of fiber to end product 
(85: 15) than coated papers (65:35). Dividing the pulp capacity by the end 
product capacity does not account for nonfiber components, and quotients of 65 
or 85 percent could represent fully integrated mills. On the other hand, if a 
printing and writing mill also makes market pulp, the calculated percentage of 
integration could even be high. Minnesota and the Midwest have a higher ratio 
of coated to uncoated papers than average. The calculated integration of 56 
percent for Minnesota's printing and writing mills represents approximately 75 
percent of total pulp requirements. 

Tissue and Towel 
Tissue and towel products contain very little nonfiber additives. Therefore, the 
percentage of integration calculated in table 2.3 is a fairly true representation. 
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Canada 

Canada plays an important role in the supply and demand of recovered paper in 
Minnesota because of its proximity to the state, and dominant position as a 
supplier of newsprint. Canadian mills have already begun contracting with 
private haulers in Minnesota for long-term supplies of newsprint. Most of the 
newsprint produced in Canada is exported to the United States. In fact, Canadian 
newsprint represents over halfof the newsprint consumed in the U.S. Therefore, 
Canadian producers are especially sensitive to the recycled content goals of U.S. 
newsprint publishers, and look to the U.S. as a major source of supply ofONP. 

In 1990, 121 Canadian paper and board mills were in operation. Most of the 
production was (and continues to be) based on virgin fiber supplies. Overall 
capacity was 19.4 million metric (21.4 million short) tons. 

Newsprint is the major paper product produced in Canada. There are over ten 
million tons ofproduction capacity, representing over 50 percent of all paper and 
board production. Printing and writing grades represent slightly less than four 
million tons (25 percent) of total production capacity, while containerboard 
accounts for about two million tons (12 percent). The remaining 
grades-boxboard, building boards, tissue and kraft paper- represent less than 
5 percent of total Canadian paper industry capacity. 

The three largest grade segments utilize recovered fiber in reverse order from 
their overall capacity. About 50 percent of the containerboard mills use some 
recovered fiber, and approximately 15 percent of the printing and writing mills 
use some recovered fiber. Less than 5 percent of the mills used recovered fibers 
for newsprint in 1990. 

Total production of paper has increased at an average annual rate of slightly more 
than 2 percent during the past ten years. All grades except for kraft papers 
increased production tonnage during this period. As a percentage of the total 
production, newsprint remains the dominant grade, even though its share of total 
capacity has decreased from about 65 percent in 1980 to slightly more than 50 
percent in 1990. Printing and writing grades have almost doubled their share of 
production. In 1990 they represented slightly more than 20 percent. Other 
grades remained fairly constant in terms of production percentages between 1980 
and 1990. 

Over 20 capacity expansion projects have been announced in Canada. Most of 
these are for increasing the use of recovered fiber at existing newsprint mills. 

Currently there are no federal or provinciallaws/regulations in Canada pertaining 
to the use of recovered fiber. Use of recycled content products is voluntary. 
However, several municipalities have proposed minimum recycled content 
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requirements for newspapers. Several of the larger municipal areas in Eastern 
Canada have also begun paper recovery/collection programs. 

Environment Canada (equivalent to the U.S. Environmental Protection Agency) 
created the Environmental Choice program to help consumers identify products 
which are better for the environment. Criteria have been established for some 
printing and writing grades and newsprint. Products which meet the criteria can 
use the EcoLogo. Another identification mark used is the Mobius Loop, which 
identifies products which are suitable for recycling. 

The Free Trade Agreement will have very little impact on the Canadian market. 
This is because both newsprint (Canada's major export commodity) 
recovered paper (50 percent imported) have historically crossed 
U.S.-Canadian border duty free. 

and 
the 

3 
SUPPLY OF RECOVERED PAPER 

3.1 
Approach 

The purpose of this section is to document the generation of the various grades 
of recovered paper, the actual recovery of each grade, and to forecast potential 
recovery for 1995 and 2000. 

A distinction between recovery and collection is important because the term 
recycling is used very loosely, especially in the context of municipal programs 
and citizen perception. By definition, recovery (or supply) is paper that finds a 
useful application. In contrast, paper that is collected but landfilled or 
incinerated because there is no other market is not recovered, but only collected. 
At the local level, the word recycling is sometimes a misnomer for collection. 

For each grade of recovered paper, generation and recovery were calculated by 
point of collection (I.e., residences, offices, food stores, etc.). In general, per 
capita generation, based on overall generation for the Midwest region and total 
U.S., was the starting point for ONP, OCC, OMG, and mixed paper. 
Generation per office worker was the starting point for OWP. Allocation of total 
statewide generation for HGD was based on printing industry sales, while 
allocation of pulp substitutes was based on printing and writing paper production. 
The percentage of paper discarded through each channel was then estimated to 
yield a per capita or per office worker amount. Per capita and per worker 
generation in the Midwest were used as proxies for per capita generation in 
Minnesota. The per capita or per office worker generation was multiplied by the 
population or number of office workers in Minnesota to yield statewide 
generation of grades available through each channel. 
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Point of Collection 

The amount of paper recovered was based on interviews with major collectors 
and users of recovered paper in Minnesota and compared to the Midwest region 
and overall U.S. The total amount of paper recovered was then accounted for 
through mill use in Minnesota, shipments to other states within the Midwest 
region, and shipments outside the Midwest (to Canada and elsewhere). 

The point of collection (or discard) is an important consideration in determining 
the recovery potential of a particular grade. The general points of collection for 
each major grade discussed are summarized in table 3.1. 

Table 3.1. Points of collection by grade of recovered paper. 

*Included in OWP. 

Source: Jaakko Poyry Consulting, Inc. 1992. 

Various collection points are controlled by different entities. Collection from 
residences, for example, usually falls under the jurisdiction of the municipality, 
while collection from food stores, offices, and other commercial sources is often 
the responsibility of individual private haulers. The motivation to recycle will 
be different for each channel. In general, municipalities are motivated by cost 
avoidance while private haulers are encouraged by profitability. In Minnesota, 
municipalities are also motivated by state laws and recycling goals, the need to 
develop an integrated waste management system that utilizes land disposal as a 
last resort, ~d pressure from counties which have responsibility for solid waste 
management. 
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3.1.2 
Per Capita Generation of Paper 

Newspapers 
Old newspapers are the focal point for most community collection programs, and 
are perhaps the most important grade driving changes in recycling practices. 
Publishers have responded to legislation and threats of legislation by adopting 
voluntary goals for recycled content newsprint. In tum, newsprint producers 
have begin adding deinking capacity. 

Generation of ONP is a combination of the new supply (consumption) of 
newsprint in the region, plus the coated and uncoated groundwood and 
supercalendered inserts in newspapers. ONP also includes pressroom scrap and 
overissue newspapers. 

For the Midwest, ONP generation is estimated at three million tons for 1990, or 
21 percent of the national total. This includes newsprint consumed by daily 
newspapers published within the region; advertising inserts and supplements 
printed on papers other than newsprint; newsprint consumed by other users of 
newsprint such as weekly papers, free distribution publications, shoppers, etc.; 
and newsprint generated as scrap during printing and publication. Overall and 
per capita ONP generation in the Midwest and Minnesota for 1990 are 
summarized below: 

000 Tons 
Newsprint Consumed by Daily Newspapers 1,840 
Advertising Inserts 470 
Weekly Papers 570 
Newsprint Scrap --2W 
Total ONP Generation 3,080 
Midwest Population (thousands) + 60,265 
Pounds per Ton x 2000 

Pounds Per Capita (Midwest) 102 
ONP Generation in Minnesota (000 tons) 2ZO 

Corrugated Containers 
OCC is the largest single recyclable paper grade generated and recovered. 
Excluding HGD and PS, which come from converting scrap sources, OCC is 
presently recovered at the highest percentage and highest tonnage of any other 
grade of paper. OCC is derived almost exclusively from industrial and 
commercial/retail (e.g. food store) sources because goods are usually unpacked 
where they are sold or used. 

OCC generation is based on the total quantity of corrugated (linerboard and 
medium) consumed by box plant manufacturers plus 5 percent to account for net 
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foreign imports of products packaged in corrugated. Generation is allocated on 
a state-by-state basis based on the shipments of boxes to industry by Standard 
Industrial Classification (SIC) codes, and estimates of shipments by these 
industries to the point of unpacking and discard of the corrugated container. 
Profiles of industries discarding OCC were obtained from County Business 
Patterns. Converting scrap (estimated at 8 percent) is subtracted from the 
quantities consumed by box plant manufacturers and allocated by region based 
on box plant activity (shipments) within the region. 

For the Midwest, OCC generation is estimated at 6.3 million tons for 1990, or 
25 percent of the national total. This includes OCC from residences, offices, 
grocery and other food stores, printing and publishing operations, general 
merchandise stores, other commercial sources, and scrap from box plant 
converters in the region. Overall and per capita OCC generation in the Midwest 
and Minnesota for 1990 are summarized below: 

000 Tons 
Grocery and Food Stores 2,470 
Printing and Publishing Operations 280 
General Merchandise Stores 620 
Offices, Residences, Other Commercial Sources 2,340 
Box Plant Scrap 610 
Total ONP Generation 6,320 
Midwest Population (thousands) + 60,456 
Pounds per Ton x 2000 

Pounds Per Capita (Midwest) 210 
oee Generation in Minnesota (000 tons) 460 

Magazines 
OMG is a specialty grade in the paperstock trade and is not an officially 
recognized grade by the Paper Stock Institute or the American Paper Institute. 
Nevertheless, one mill in the Midwest has used OMG almost exclusively for 
years as a raw material. 

Because magazines typically contain a number of potential contaminants to 
deinkiog systems, some mills are experimenting with purchase specifications. 
For the purposes of estimating the generation of old magazines, papers identified 
by the American Paper Institute as being shipped to magazine publishers or 
printers for the production of magazines and related publications such as catalogs 
and some direct mail have been included. Imports of these grades are also 
included. For the U.S., Midwest and Minnesota the following overall and per 
capita consumption of papers in the production of magazines and related 
publications in 1990 is estimated: 
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000 Tons 
Uncoated Paper 380 
Coated Paper 2.960 
Total 3,340 
U.S. Population (thousands) + 249,203 
Pounds per Ton x 2000 

Pounds Per Capita (Midwest) 27 
OMG Generated in Minnesota (000 tons) SO 

Mixed Paper 
The mixed paper category is a catchall which includes all papers which do not 
fall into one of the other six categories. As such, these sources of paper are 
highly variable and, at best, are sought only when very low cost fiber sources are 
needed. Some of the types of paper included as mixed paper would not be 
sought for recycling. Tissue products (toweling, napkins, facial tissues), most 
food and drug packaging, plastic coated paper and composites, microwavable 
paperboard, molded pulp, and a host of other paper products are not generally 
recovered for recycling. 

Examples of mixed waste that might be sought for recycling are various printing 
and writing and selected packaging products including: telephone directories, 
direct mail, forms, some dry food packaging, grocery sacks, and carrier board. 

For the Midwest, mixed paper generation is estimated at 8.8 million tons for 
1990, or 28 percent of the national total. This includes residential mixed paper 
(26 percent of U.S.), commercial mixed paper and scrap (31 percent of U.S.), 
and nonrecyclable paper (28 percent of U.S.). The Midwest has a higher 
percentage of boxboard mills than any other region, and therefore a higher 
percentage of boxboard scrap. Overall and per capita mixed paper generation in 
the Midwest and Minnesota for 1990 are summarized below: 

000 Tons 
Residential Mixed Paper 2,220 
CommerciallIndustrial Mixed Paper/Scrap 620 
Subtotal 2,840 
Nonrecyclable Mixed Paper 5,950 
Total 8,790 
Midwest Population (thousands) + 60,265 
Pounds per ton x 2,000 

Pounds per capita 292 
Mixed Paper Generated in Minnesota (000 tons) 640 
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Per Omce Worker Generation of Paper 

omce Waste Paper 
OWP consists of printing and writing papers of high quality (computer printout, 
white ledger), medium quality (laser printed papers), and mixed paper 
(commingled with groundwood, coated, or contaminated paper). Similar types 
of paper found in residences, retail and wholesale outlets, and other locations 
would be classified as mixed papers; similar papers from printing and converting 
operations would be called HGD or PSt 

The methodology for determining quantities of OWP involves a three step 
process: 

1. 	 Estimate the amounts of paper generated per office worker in various 
industry segments. 

2. 	 Estimate the number of office workers in each industry segment. 
3. 	 Determine the annual generation of OWP by industry segment. 

The methodology was developed from work Franklin Associates carried out for 
the National Office Paper Recycling Project (NOPRP) and Jaakko Poyry 
Consulting carried out for the Northeast Recycling Council (NERC). Based on 
the two approaches, the following per worker estimates of generation were used: 

pounds pounds 
fipe of Office per day per year 
Finance and Insurance 1.83 439 
Government .83 199 
General Office 1.11 266 

Generation in 1990 is estimated to be two million tons in the Midwest region, 
and 160,000 tons in Minnesota, 

3.1.4 
Scrap Generated from Converting Operations 

High-Grade Deinking 
Generation of high-grade deinkiog (scrap coming from printing and converting 
operations) was largely based on an estimate of printing and converting activity 
in the region. Generation in 1990 is estimated at 670,000 tons in the Midwest, 
and 50,000 tons in Minnesota. 
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Pulp Substitutes 
By definition, pulp substitutes are the unprinted or lightly printed scrap and 
obsolete inventory resulting from converting operations that can be used without 
deinking. Generation of pulp substitutes in 1990 was estimated to be 500,000 
tons in the Midwest, and 110,000 tons in Minnesota. The estimate of generation 
was based on converting activity in the region. 

Disposal of Paper by Channel 

Once per capita generation has been calculated, the place where the paper enters 
the waste stream and become available for recovery must be determined. The 
potential for recovery will depend on where the paper becomes available since 
certain collection methods are more successful than others. For example, OCC 
which is discarded in high density bales at food stores is more easily and 
efficiently recovered than OCC left curbside and commingled with newspapers 
and magazines. 

Table 3.2 summarizes the points of discard and collection for the major 
categories of recoverable paper. Each grade is then discussed in greater detail. 

Table 3.2. Disposal of paper by channel. 

Source: Jaakko Poyry Consulting, Inc. 1992. 

Newspapers 
Residences.-The exact percentage of newspapers discarded in homes is 
unknown; newspapers delivered to homes can be discarded in office buildings, 
train stations, airports, and other public areas. Minnesota currently has over 600 
operating curbside programs serving over three million residents statewide. It 
is estimated that 75 percent of the regional ONP in the Midwest is discarded 
from homes and apartment buildings. 
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Qffices.-Approximately 51 pounds of newspapers per office worker (10 percent 
of the ONP in the Midwest) is discarded in offices annually, based on waste 
composition audits conducted by Jaakko Poyry Consulting for the Northeast 
Recycling Council, and estimates from Franklin Associates, Ltd. for the National 
Office Paper Recycling Program. 

Other (newsroom scrap).-Publisher scrap for newspapers is estimated at 8 
percent of total consumption of newsprint and accounts for pressroom waste and 
overissue. The scrap rate for other uses of newsprint is estimated at 4.5 percent. 
In the Midwest, this accounts for about 7 percent of the total regional ONP. 

Other (commerciallindustrial).-Including public areas, libraries, hotels, and 
other retail and commercial locations. In the Midwest, an estimated 8 percent 
of the total regional ONP discarded is believed to be disposed at these locations. 

Magazines 
Other (scrap).-Approximately 12 percent of the total is estimated to be 
generated as converting scrap during the printing and publishing of magazines. 

Other (newsstands).-About two-thirds of the magazines produced are delivered 
to homes, offices or institutions through second-class mail with the remaining 
third sold through newsstands. Half of those delivered to newsstands are 
returned unsold, entering the waste stream or becoming available for recovery 
as newsstand returns. Newsstand returns represent approximately 14 percent of 
OMG in the Midwest. 

Qffices.-Approximately 20 pounds of magazines and other coated papers per 
office worker (14 percent of the total regional OMG) is discarded in offices 
annually, based on waste composition audits conducted by Jaakko Poyry 
Consulting for the Northeast Recycling Council, and estimates from Franklin 
Associates, Ltd. for the National Office Paper Recycling Program. 

Residences.-Approximately 50 percent of the total regional OMG is discarded 
in homes and apartment buildings. 

Other (commerciallindustrial).-In addition to homes and offices, magazines are 
found at institutions such as libraries and schools, hotels, airports, and other 
commercial and retail establishments. Approximately 10 percent of the total 
regional OMG is discarded through these channels. 

Corrugated 
Food Stores.-Approximately 39 percent of the OCC in the Midwest is 
consumed and discarded at food stores. 

Residences.-Approximately 23 percent of the total regional OCC is consumed 
and discarded at homes and apartment buildings. 
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Offices.-Approximately 41 pounds of corrugated containers per office worker 
(4 percent of the total regional OCC) is discarded in offices annually, based on 
waste composition audits conducted by Jaakko Poyry Consulting for the 
Northeast Recycling Council, and estimates from Franklin Associates, Ltd. for 
the National Office Paper Recycling Program. 

Other.-Approximately 34 percent of the total regional OCC is consumed and 
discarded at other commercial/industrial locations, including printing plants, retail 
stores, other commercial/industrial locations, and as scrap at corrugated box 
plants. 

Mixed Paper 
Residences.-Approximately 27 percent of the mixed paper in the Midwest is 
discarded and collectible from homes and apartment buildings as residential 
mixed paper. 

Other.-Approximately 6 percent of total regional mixed paper is discarded and 
collectible from other commercial/industrial locations and converting plants. 

Noncollectible .-Approximately 67 percent of total regional mixed paper is not 
considered collectible. This subcategory consists mainly of tissue, building 
papers, cigarette papers, etc. 

omce Wastepaper 
Offices.-By definition, 100 percent of the OWP generated is discarded in 
offices. Similar types of paper found in residences, retail and wholesale outlets, 
and other locations would be classified as mixed papers; similar papers from 
printing and converting operations would be called HGD or PS. 

IDgh-Grade Deinki.ng 
Other (scrap).-I00 percent of high-grade deinkiog is discarded by printing and 
converting plants. 

Pulp Substitutes 
Other (scrap).-I00 percent of pulp substitutes are discarded by paper mills 
converting plants and printers. 

3.1.6 
Recovery of Paper by Channel 

The amount of each grade paper recovered will vary by point of discard, 
depending on the motivation for recovery. An understanding of the specific 
factors driving recovery rates in each channel is necessary to estimate current and 
potential recovery of paper in a given region. 
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Residences 
State mandated and community based recycling is relatively new in the Midwest. 
Many municipalities are either currently starting recycling programs or are in a 
transitional stage between voluntary drop-off of recyclables and curbside 
collection. Minnesota has a very aggressive solid waste management program 
and curbside recycling, especially in the Twin Cities area. 

Municipal recycling coordinators from Minnesota were surveyed to determine the 
types of material collected in municipal recycling programs, who is responsible 
for collection, and how collection is accomplished. A large portion of the 
respondents were from towns with populations of less than 10,000. 

As seen in table 3.3, ONP and OCC are the two grades of recovered paper most 
often collected, either through voluntary or mandatory programs. The responses 
suggest that 99 percent of the municipalities collect ONP and OCC. These two 
grades have traditionally been collected and recycled, and have established 
markets and collection systems. In the rural areas of this region, respondents 
indicated that most of the ONP collected is used by local farmers for animal 
bedding. 

Table 3.3. Mandatory and voluntary recycling in Minnesota. 

*Residential mixed paper. 

Source: Jaakko Poyry Consulting, Inc. 1991. 


Offices 
Voluntary and mandatory office collection programs for OCC, ONP and OWP 
generally rely on the private sector. However, in cases where the local 
government is the main employer, collection of these grades would fall under 
their jurisdiction. 

For the most part, collection of OWP is not mandatory in the Midwest, although 
the majority of the respondents (90 percent) indicated that voluntary collection 
is very common. Collection of OWP is mandatory in only 7 percent of the 
municipalities, suggesting that collection does not fall under their jurisdiction. 
OWP collection is likely to increase in the future. Even where office recycling 
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is not mandated by legislation, many large and small companies are apt to start 
recycling programs in order to be considered good corporate citizens, if they 
haven't done so already. 

Food Stores 
The largest concentration of postconsumer oee is available from food stores. 
According to the Grocery Manufacturers of America, over 90 percent of food 
stores already collect and market their oee. 

Other Channels 
Recovered paper is also collected from general commercial and industrial 
businesses, retail stores, magazine and catalog distributors, and as scrap from 
box plants, printers, converters, and paper mills. Almost 100 percent of the 
preconsumer grades (double lined kraft or DLK, high-grade deinking, pulp 
substitutes) are recovered and recycled, Postconsumer grades are not uniformly 
collected from other channels. 

3.2 
Recovery Rates in Minnesota and the Midwest 

3.2.1 
1990 Recovery Rates 

In general, paper is assumed to be recovered at a higher rate in Minnesota than 
in other states in the Midwest because of the well-established collection and 
processing infrastructure, the presence of the Waldorf Corporation, and the 
strong environmental ethic prevailing in the state. The current and forecast 
generation and recovery were based on the assumptions presented earlier in this 
section. 

Approximately 1.7 million tons of various grades of paper were generated and 
0.6 million tons were recovered in Minnesota in 1990, yielding a recovery rate 
of 36 percent. This was slightly higher than the average for the Midwest for all 
grades except pulp substitutes. In the Midwest, the majority of pulp substitutes 
are generated in Wisconsin and Ohio where uncoated freesheet represents a 
higher percentage of overall printing and writing paper production. Uncoated 
freesheet is the main paper grade included in pulp substitutes. 

The 1990 generation and estimated recovery in Minnesota for each paper grade 
and channel are compared to the Midwest region totals in table 3.4. 

Residences 
The recovery rate of 29 percent for all paper grades discarded in residences 
reflects fledgling curbside recycling programs in most areas. As public 
awareness and participation grow, recovery will increase. Many programs have 
only recently expanded to include mixed paper, magazines, and corrugated. 
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Table 3.4. Generation and recovery of paper in Minnesota vs. the Midwest (1990) (000 
tons/year). 
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From residences 170 100 59% 2,300 1,000 45% 
From offices 20 5 25% 300 0 10% 
From food stores 0 0 NA 0 0 NA 
From other sources 30 10 33% 500 400 75% 
Total ONP 220 115 52% 3,100 1,400 45% 

From residences 20 5 25% 300 0 5% 
From offices 10 0 0% 100 0 NA 
From food stores 0 0 NA 0 0 NA 
From other sources 20 25 125% 200 100 45% 
Total OMG SO 30 60% 600 100 17% 

From residences 0 0 NA 0 0 NA 
From offices 160 50 31 % 2,000 600 31% 
From food stores 0 0 NA 0 0 NA 
From other sources 0 0 NA 0 0 NA 
Total OWP 160 SO 31% 2,000 600 30% 

From residences 90 15 17% 1,300 0 2% 
From offices 50 5 10% 600 0 2% 
From food stores 270 200 74% 3,800 2,900 75% 
From other sources 50 30 60% 600 300 55% 
Total oce 460 250 54% ·6,300 3,200 51% 

From residences 0 0 NA 0 0 NA 
From offices 0 0 NA 0 0 NA 
From food stores 0 0 NA 0 0 NA 
From other sources 50 45 90% 700 700 97% 
Total HGD SO 45 90% 700 700 100% 

From residences 170 10 6% 2,400 200 8% 
From offices 0 0 NA 0 0 NA 
From food stores 0 0 NA 0 0 NA 
From other sources 40 10 25% 500 300 50% 
Total Recoverable MP 210 20 10% 2,900 500 17% 
Nonrecoverable MP 430 0 NA 5,900 0 NA 

From residences 0 0 NA 0 0 NA 
From offices 0 0 NA 0 0 NA 
From food stores 0 0 NA 0 0 NA 
From other sources 110 100 91% 500 500 100% 
Total PS 110 100 91% 500 500 100% 

From residences 450 130 29% 6,300 1,200 19% 
From offices 240 60 25% 3,000 600 20% 
From food stores 270 200 74% 3,800 2,900 76% 
From other sources 300 220 73% 3,000 2,300 77% 
Recoverable Wastepaper 1,260 610 48% 16,100 7,000 43% 
Nonrecoverable MP 430 0 0% 5,900 0 0% 
Total Wastepaper 1,690 610 36% 22,000 7,000 32% 

Source: Jaakko Poyry Consulting, Inc. 1992. 
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Offices 
Office collection programs were also relatively new in many areas in 1990. Two 
new OWP-consuming market deinked pulp mills are planned for the Duluth area 
in the near future. These mills will play a major role in increasing awareness 
and participation in office paper recycling as local markets for the product grow. 

Food Stores and Other Channels 
Recovery is already high at food stores and other commercial locations such as 
magazine distribution centers, printers, and converting plants. The infrastructure 
for collection from these locations is well-established and recovery is assumed 
to be approaching maximum levels. 

3.2.2 
Forecast Recovery of Paper in Minnesota in 1995 

By 1995, the recovery rate of paper in Minnesota is expected to rise to 45 
percent. The majority of the growth will come from curbside and office 
collection programs as public awareness and experience increases. About 
800,000 tons of various grades of recovered paper will be available for use in 
recycling in Minnesota by 1995. 

Residences 
By 1995, recovery of paper from residences is expected to rise to 38 percent 
(from 29 percent in 1990). Growth will be mainly due to increased public 
awareness of state and local recycling goals. Since newspapers are already 
collected at a relatively high rate; most of the growth is expected to come from 
better recovery of magazines, corrugated and mixed paper from residences. 

Offices 
Recovery of paper from offices is expected to double by 1995 as more and more 
paper recycling programs are started, and recycling of office papers becomes 
second nature. The main new grades targeted for collection will be newspapers 
and corrugated. 

Food Stores and Other Channels 
Recovery is already high at food stores, but more and more corrugated will be 
recovered from other retail outlets and restaurants. 

The 1995 forecast generation and recovery in Minnesota for each paper grade 
and channel are compared to the Midwest region totals in table 3.5. 
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Table 3.5. Generation and recoveI)' of paper in Minnesota vs. the Midwest (1995 forecast) (000 
tons/year). 
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From residences 180 110 61% 2,500 1,600 65% 
From offices 30 20 67% 500 200 30% 
From food stores 0 0 NA 0 0 NA 
From other sources 10 10 100% 200 200 90% 
TotalONP 220 140 64% 3,200 2.000 63% 

From residences 20 10 50% 300 100 20% 
From offices 0 0 NA 0 0 NA 
From food stores 0 0 NA 0 0 NA 
From other sources 30 30 100% 500 300 52% 
TotalOMG 50 40 BO% BOO 400 50% 

From residences 0 0 NA 0 0 NA 
From offices 180 100 56% 2,300 1,200 50% 
From food stores 0 0 NA 0 0 NA 
From other sources 0 0 NA 0 0 NA 
TotalOWP IBO 100 56% 2,300 1,200 52% 

From residences 100 30 30% 1,300 300 20% 
From offices 50 10 20% 700 100 15% 
From food stores 290 230 79% 4,000 3,000 75% 
From other sources 50 30 60% 700 600 85% 
Total OCC 490 300 61% -6.700 4.000 60% 

From residences 0 0 NA 0 0 NA 
From offices 0 0 NA 0 0 NA 
From food stores 0 0 NA 0 0 NA 
From other sources 50 50 100% 700 700 100% 
TotalHGD 50 50 100% 700 700 100% 

From residences 180 30 17% 2,500 200 9% 
From offices 0 0 NA 0 0 NA 
From food stores 0 0 NA 0 0 NA 
From other sources 40 20 50% 600 300 50% 
Total Recoverable MP 220 50 23% 3.100 500 16% 
Nonrecoverable MP 450 0 NA 6,300 0 NA 

From residences 0 0 NA 0 0 NA 
From offices 0 0 NA 0 0 NA 
From food stores 0 0 NA 0 0 NA 
From other sources 110 110 100% 600 600 100% 
TotalPS 110 110 100% - 600 100% 
From residences 480 180 38% 6,600 2,200 33% 
From offices 260 130 50% 3,500 1,500 43% 
From food stores 290 230 79% 4,000 3,000 75% 
From other sources 290 250 86% 3,300 2,700 82% 
Recoverable Wastepaper 1,320 790 60% 17.400 9.400 54% 
Nonrecoverable MP 450 0 0% 6,300 0 0% 
Total Wastepaper 1.770 790 45% 23,700 9,400 40% 

Source: Jaakko Poyry Consu1ting, Inc. 1992, 
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Forecast Recovery of Paper in Minnesota in 2000 

3.3 
Canada 

The recovery rate of paper in Minnesota is forecast to reach 47 percent by the 

end of the century as curbside and office programs become common in most 

areas. Some 900,000 tons of recovered paper will be available for market in 

2000. 


Residences 

Recovery of paper from residences is expected to rise to 42 percent by 2000. 

Growth will be due to continued emphasis and enforcement of state and local 

recycling goalS. 


Offices 

Collection of papers from offices will rise modestly between 1995-2000; most 

offices are expected to have programs in place by 1995. 


Food Stores and Other Channels 

Recovery will increase slightly due to collection from nontraditional channels 

such as airports, public places, small retail outlets, and restaurants. 


The maintenance of high recovery rates in the above channels will be highly 

dependent on the continued success of local and state recycling coordinates in 

keeping the public focused on reducing the amount of solid waste being disposed 

of in landfills. 


The forecast generation and recovery in Minnesota by 2000 for each paper grade 

and channel are compared to the Midwest region totals in table 3.6. 


The domestic supply of recovered paper is highly dependent upon population 

density. With the majority of the Canadian population living within 100 miles 

of the U.S. border, and over 75 percent living in urban areas, Canada has an 

excellent opportunity to increase recovery and provide a fiber source. However, 

since its population is only about 10 percent of the U.S., Canadian mills will 

continue to rely on U.S. recovered paper as a major source of recovered paper. 

This presents a risk. Should regional U.S. needs increase beyond projected 

levels, shipments to Canada would be a likely target for increasing the U.S. 

supply. In this regard, ONP and OMG are the most vulnerable grades. 
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Table 3.6. Generation and recovery ofpaper in Minnesota vs. the Midwest (2000 forecast) (000 
tons/year). 

From residences 180 130 72~ 2,400 1,400 6O~ 

From offices 30 20 67~ 500 300 65~ 

From food stores 0 0 NA 0 0 NA 
From other sources 10 10 l00~ 200 200 95~ 

TotalONP 220 160 73" 3,100 1,900 61" 

From residences 20 15 75~ 300 100 33~ 

From offices 0 0 NA 0 0 NA 
From food stores 0 0 NA 0 0 NA 
From other sources 40 40 l00~ 500 400 75~ 

TotalOMG 60 55 92" 100 500 63" 
From residences 0 0 NA 0 0 NA 
From offices 210 120 57~ 2,600 1,500 58~ 

From food stores 0 0 NA 0 0 NA 
From other sources 0 0 NA 0 0 NA 
Total OWP 210 120 57" 2,600 1,500 51" 
From residences 110 30 27~ 1,400 400 25~ 

From offices 50 20 40~ 700 200 25~ 

From food stores 320 250 78~ 4,300 3,700 85~ 

From other sources 50 30 60~ 700 600 85~ 

TotalOCe 530 330 62" 7,100 4,900 ""From residences 0 0 NA 0 0 NA 
From offices 0 0 NA 0 0 NA 
From food stores 0 0 NA 0 0 NA 
From other soutceS 60 60 l00~ 800 800 l00~ 

Total HGD 60 60 100" 100 100 100" 

From residences 200 40 20~ 2,600 300 10~ 

From offices 0 0 NA 0 0 NA 
From food stores 0 0 NA 0 0 NA 
From other soutceS 40 20 50~ 600 300 50~ 

Total Recoverable MP 240 60 25" 3,100 600 19" 
Nomecoverable MP 490 0 NA 6,500 0 NA 

From residences 0 0 NA 0 0 NA 
From offices 0 0 NA 0 0 NA 
From food stores 0 0 NA 0 0 NA 
From other sources 110 110 l00~ 600 600 l00~ 

TotalPS 110 110 100" 600 600 100" 

From residences 510 215 42~ 6,700 2,200 33~ 

From offices 290 160 55~ 3,800 2,000 53~ 

From food stores 320 250 78~ 4,300 3,700 86~ 

From other SOUtceS 310 270 87~ 3,400 2,900 85~ 

Recoverable Wastepaper 1,430 195 63" 11,100 10,100 59" 
Nonrecoverable MP 490 0 O~ 6,500 0 O~ 

Total Wastepaper 1,920 I9S 47~ 24,700 10,100 44~ 

Source: Jaakko Poyty Consulting, Inc. 1992. 
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4 
DEMAND FOR RECOVERED PAPER AND TRADE FLOWS 

Current and forecast demand for recovered paper from Minnesota paper and 
paperboard mills will play the greatest role in determining the impact of recycling 
on the state's wood products industry. In order to have a mitigating impact on 
Minnesota's forests, recovered paper must not only replace current or projected 
wood pulp demand, it must affect Minnesota wood demand. Replacement of 
market wood pulp (pulp produced for sale on the open market) made from trees 
grown outside the state will be assumed to have no impact on Minnesota's total 
timber harvest. 

There is currently no market pulp production in Minnesota. All market wood 
pulp needs from paper and paperboard mills is sourced from outside the state. 
The Potlatch mill in Brainerd technically consumes market pulp, but this pulp 
would be considered a transfer since it comes from the company's Cloquet mill. 

4.1 
Minnesota 

4.1.1 
CUITent (1990) Demand 

Four of Minnesota's nine paper and paperboard mills currently use recovered 
paper as all or part of their furnish. The utilization rate (amount of recovered 
paper used divided by total production) ranges from 7 percent to over 100 
percent for individual mills; the average for the state is 22 percent. The 
maximum utilization rate for a specific mill varies by end product. In coated 
papers, for example, nonfiber additives such as clay coatings and fillers can 
represent one-third of the weight of the paper. Thus, for coated papers, the 
maximum possible utilization rate would be about 67 percent, even if 100 percent 
of the fiber used were recovered paper. 

Utilization rates also depend on the grade of recovered paper used and the 
processing method. Not all grades of recovered paper have the same fiber 
content. Yields for specific grades of recovered paper vary depending on the 
paper type (Le., coated or uncoated paper), amount of ink coverage, and amount 
of contaminants (Le., staples, glues, etc.). Direct entry methods (use of 
recovered paper without deinking) produce higher yields since the ink is left in 
the paper. Deinking and cleaning processes will produce lower yields as more 
of the ink and other contaminants are removed. This accounts for utilization 
rates over 100 percent. 

Estimated utilization of recovered paper in Minnesota is compared to supply in 
table 4.1. 
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Table 4.1. Current (1990) utilization of recovered paper in Minnesota (000 tons per year). 

······'i .... . ... .::.: .......' ...... 
.O~ i~ ~; ~~I;l.~ . ti~ 

iT ./>. .>.c.:? .' oNP. .()MO PROD"' RATE'>,", "" " 

Potlatch Cloquet 0 0 0 0 0 0 0 0 190 0% 

Potlatch Brainerd 0 0 0 0 0 0 0 0 140 0% 

Lake Superior Duluth 0 0 0 0 0 0 0 0 210 0% 

Blandin Grand Rapids 0 0 0 0 0 0 20 20 290 7% 

Boise Cascade Int'l Falls 0 0 0 0 0 0 0 0 200 0% 

Champion Sartell 0 0 0 0 0 0 0 0 250 0% 

Hennepin Little Falls 0 0 10 5 5 0 15 35 33 105% 

CertainTeed Shakopee 5 0 10 0 20 0 0 35 60 58% 

Waldorf St. Paul 65 0 45 140 15 0 0 265 260 102% 

Minnesota Pacific PuJp and 0 0 0 0 0 0 0 0 0 NA 
Paper Corp (tba) 

Envirosys, Inc. (93) 0 0 0 0 0 0 0 0 0 NA 

Superior Recycled Fiber 0 0 0 0 0 0 0 0 0 NA 
Industries (93) 

----------------------- ---- ---- --- --- ---_. --- --- --- ----- -----
Mill Demand 70 0 65 145 40 0 35 355 1,633 22% 

Nonpaper Demand. 25 0 0 0 0 0 0 25 

I~Demand 95 0 6S 145 40 0 35 380 

~ 
115 30 50 250 20 45 100 610 

(imports)/exports 20 30 (15) 105 (20) 45 65 230 

*Anima1 bedding and insulation. 
**Paper and paperboard production only (does not include pulp). 
Note: Data in 1his table represent direct use of recovered paper only (do not include market deinked puJp). 

Source: Iaakko Poyry Consulting, Inc. 1992. 

The 1990 average utilization rate of recovered paper in Minnesota is 
estimated to be 22 percent, compared to 39 percent for the Midwest region, 
and 26 percent overall. The Minnesota rate is low due to the high 
concentration ofprinting and writing paper mills compared to the region and 
rest of the country (see table 2.2). 

Assuming that Minnesota mills recovered paper from within the state, local 
mills consume over 60 percent of the paper recovered in Minnesota. On a 
net basis, there are excess supplies of all grades of recovered paper except 
OWP and mixed paper. Paper not consumed in Minnesota is available for 
export to other states and to Canada. 
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Demand for recovered paper from mills in Minnesota is expected to increase 
56 percent to 555,000 tons by 1995, due mainly to two greenfield mills: 
Superior Recycled Fiber Industries and Envirosys, Inc. Production ofmarket 
deinked pulp is planned to begin in 1993 at Superior Recycled Fiber 
Industries in Duluth. The mill is expected to supply Potlatch and Lake 
Superior with about 90,000 tons per year of 67 percent postconsumer 
deinked pulp made from OWP and high grade deinking. The effect that use 
of this recycled pulp will have on the wood products industry will depend on 
the type of pulp it replaces. Three basic options exist: 

1. 	 Recycled pulp replaces purchased pulp. If recycled pulp replaces 
purchased pulp, there would be little or no effect on the level of wood 
harvest in the state since the purchased pulp being replaced is not a 
product of the Minnesota timber industry. 

2. 	 Recycled pulp replaces planned virgin pulp capacity. Recycled pulp 
could replace planned additional virgin pulp capacity. Planned annual 
increases in pulping capacity at Minnesota paper mills by 1995 total 
almost 600 thousand tons. About half of this incremental tonnage will 
be chemical pulps. The other half will be a combination of groundwood 
and chemical pulps. If the recycled pulp produced by Superior Recycled 
Fiber offsets planned virgin chemical pulp capacity, it could reduce 
demand for wood by up to 125 to 175 thousand cords. Current and 
planned virgin pulp capacity at Minnesota mills are summarized in table 
4.2. 

3. 	 Recycled pulp replaces existing virgin pulp capadty. It is unlikely that 
recycled pulp will replace existing virgin pulp capacity because of the 
cost of idling existing facilities. This option was not considered. 

Utilization rates are traditionally based on the direct use of recovered paper. 
In the case of market deinked pulp, the direct use of recovered paper takes 
place at the pulp mill, not at the end user mill. Therefore, individual mill 
utilization rates will not change (tables 4.1 and 4.3) even though they might 
indeed be consuming market deinked pulp. If all of the market deinked pulp 
is consumed at Minnesota mills, the overall utilization rate for the state in 
1995 could be as high as 23 percent. 

Envirosys, Inc. will produce approximately 10,000 tons per year of molded 
pulp products from recovered paper. Production is scheduled to begin in 
1993. Since this is a greenfield mill and molded pulp products historically 
consume recovered paper, Envirosys, Inc. 's consumption of recovered paper 
is expected to have no impact on the Minnesota Wood Products industry. 
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Table 4.2. Current and planned virgin pu1p capacity at Minnesota mills (000 tons per year) . 

. .......... <...... ........... /i>.••.•. •.••..• . <> .iV~~IPQ~«(i(IOtpy) 

M~tUg(mml~~) ········<..TypePulp}{\l990: ··1995¥<J~ 
Potlatch (Cloquet) NBSK, NBHK 185 490 305 

Potlatch (Brainerd) none 0 0 0 

Lake Superior (Duluth) PGW 160 285 125 

Blandin (Grand Rapids) PGW 190 310 120 

Boise Cascade (Int'I.Falls) NBHK 325 325 0 

Champion (Sa.rteIl) SGW,TMP 180 22S 45 

Hennepin (Little Falls) SGW 25 25 0 

Certainteed (Shakopee) DWP 30 30 0 

Waldorf (St. Paul) none 0 0 0 

ITotal Minnesota Mills 1,095 1,690 595 

Source: Jaakko Poyry Consulting, Inc. 1992. 

Recovered paper is not always consumed in the same state (or even the same 
region) where it is generated, but shipments from one state to another would 
be almost impossible to track. Assuming that Minnesota mills use recovered 
paper collected from within the state, local mills would consume almost 
three-fourths of the paper recovered in Minnesota. On a net basis, there 
would be excess supplies of all grades of recovered paper except OWP. 

OWP will be needed from other states, and possibly Canada, to satisfy the 
anticipated demand from Minnesota deinked pulp mills. There are also three 
new (1992 start up) OWP consuming market pulp mills in the region; two in 
Wisconsin. and one in Indiana. It is likely that some mills will substitute 
high-grade deinking for OWP. Recovered paper not consumed in Minnesota 
(mainly ONP. OCC and pulp substitutes) will be available for export to other 
states and to Canada. 

Forecast utilization of recovered paper in Minnesota in 1995 is compared to 
supply in table 4.3. 

A third greenfield mill may come online by the end of the decade. 
Minnesota Pacific Pulp and Paper Corp plans to make market deinked pulp 
from OWP in Duluth. Since a firm start date had not been set at the time of 
writing this paper, start-up has been assumed to take place after 1995. The 
mill would be slightly smaller than the Superior Recycled Fiber Industries 
mill, producing approximately 70,000 tons per year of market deinked pulp. 
Again, since there is currently no market pulp production in Minnesota, the 
establishment of a new recycled mill is not expected to affect the state's 
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wood products industry. If anything, the two planned mills will reduce 
Minnesota paper mills' dependence on market pulp from other regions. 

Table 4.3. 1995 utilization of recovered paper in Minnesota (000 tons per year). 

Minnesota Pacific Pulp and 
Paper Crup (tba) 

Envirosys, Inc. (93) 

Superior Recycled Fiber 
Industries (93) 

100$ 

NA 

*Animal bedding and insulation. 
**Paper and paperboard production only (does not include pulp). 
Note: Data in crus table represent direct use of recovered paper only (do not include marbt deinked pulp). 

Source: Jaakko POyry Consulting, Inc. 1992. 

On the other hand, recycled pulp could replace planned virgin pulp capacity. 
If the recycled pulp produced by Minnesota Pacific Pulp and Paper Corp 
offsets planned virgin chemical pulp capacity, it could reduce demand for 
wood by up to 120 to 150 thousand cords. 

The overall utilization rate in Minnesota could be as high as 26 percent by 
2000, assuming no significant increase in paper production in the state, and 
assuming that all of the market deinked pulp produced in Minnesota is 
consumed in Minnesota. Should Potlatch or Lake Superior expand their 
papermaking capacity, the utilization rate would surely go down. There will 
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be little room for increased use of the white grades of recovered paper 
(OWP, HOD, PS) once the two new pulp mills are fully operational. 

Forecast utilization of recovered paper in Minnesota in 2000 is compared to 
supply in table 4.4. 

Table 4.4. 2000 utilization of recovered paper in Minnesota (000 tons per year). 

Potlatch Cloquet 0 0 0 0 0 0 0 0 530 0%. 

Potlatch Brainerd 0 0 0 0 0 0 0 0 160 0% 

Lake Superior Duluth 0 0 0 0 0 0 0 0 410 0% 

Blandin Grand Rapids 0 0 0 0 0 0 20 20 315 6% 

Boise Cascade Int'l Falls 0 0 0 0 0 0 0 0 220 0% 

Champion Sartell 0 0 0 0 0 0 0 0 330 0% 

Hennepin little Falls 0 0 10 5 5 0 15 35 33 106% 

CertainTeed Shakopee 10 0 10 0 20 0 0 40 70 57% 

Waldorf St. Paul 70 0 50 160 20 0 0 300 280 107% 

Minnesota Pacific Pulp and 0 0 90 0 0 0 0 90 0 NA 
Paper Corp (tba) 

Envirosys, Inc. (93) 10 0 5 0 0 0 0 15 15 100% 

Superior Recycled Fibre 0 0 85 0 0 40 0 125 0 NA 
Industries (93)
------------------------ ro----- ro----- .._---- ,,---- ---- ----. ---- ---- ------ -----

Mill Demand 90 0 255 165 45 0 35 625 2,360 26% 

Nonpaper Demand* 30 0 0 0 0 0 0 30 

Total Demand 120 0 250 165 45 40 35 655 

Supply 160 55 120 330 60 60 110 895 

Net (,DDports)/exports 40 55 (130) 165 15 20 75 240 

*Animal bedding and insulation. 

**Paper and paperboard production only (does not include pulp). 

Note: Data in this table represent direct use of recovered paper only (do not include market deinked pulp). 


Source: Jaakko POyry Consulting, Inc. 1992. 

Trade Flows 

Recovered paper is becoming less and less of a regional commodity. In 
areas such as Minnesota, where the supply (and potential supply) of most 
grades surpasses demand, excess supplies are shipped to neighboring states 
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4.2 
Midwest 

4.2.1 
Current (1990) Demand 

where the demand is greater. Pulp substitutes and high-grade deinking flow 
from Minnesota to Wisconsin where several mills use these grades to make 
uncoated freesheet. More recently, OCC from Minnesota is being shipped 
to Stone Container's mill in Missoula, Montana and even to the West Coast 
ports for export to the Pacific Rim. ONP from Minneapolis and the seven 
county area is beginning to flow to Canada to supply new deinking mills in 
Thunder Bay and elsewhere. 

The Midwest is a macrocosm of Minnesota. Demand for recovered paper 
and trade flows in the Midwest region follow a pattern similar to that of 
Minnesota. 

Paper and paperboard mills in the Midwest used approximately 5.8 million 
tons of recovered paper in 1990, representing 94 percent of the total regional 
demand. An additional 250,000 tons (4 percent) was consumed for nonpaper 
uses such as animal bedding, mulch, and insulation. Exports to Canada 
totaled only 130,000 tons, representing 2 percent of total demand. 

Recovered paper is consumed, in varying amounts, in all end product 
categories in the region. Boxboard and containerboard represent the largest 
regional end uses for recovered paper. There are only two newsprint mills 
in the region and both use recovered paper as their sole furnish. A 
substantial amount of recovered paper is also used in the manufacture of 
tissue products and uncoated printing and writing paper. Recovered paper 
is used in smaller quantities in coated and specialty papers. 

The type or mix of recovered paper varies from grade to grade and from mill 
to mill. The grades and amounts of recovered paper an individual mill can 
handle depends on specific mill processing and cleaning capabilities, as well 
as fiber aVailability and pricing. In general, the types of recovered paper 
used will be similar within like end product categories. 

The current overall recovered paper utilization rate in the Midwest is 38 
percent, but the rate of recovered paper utilization in individual end products 
ranges from 13 percent to over 100 percent. There are two market deinked 
pulp mills in the region which provide recovered fiber pulp to various end 
products and it would be impossible to accurately track the use of this fiber 
to specific end uses or regions. The regional utilization rate of 38 percent 
assumes that all of (and only) the market deinked pulp produced in the 
Midwest is consumed by regional mills. 

32 



4.2.2 

Jas1r1s'> pow Consulting. Inc •• Minnesota GElS. Background Paper on Recycled Fiber Opportunities 

Forecast Demand 

4.2.3 
Trade Flows 

4.3 
Canada 

Regional demand for recovered paper is projected to increase by 41 percent 
between 1990--95, to 8.4 million tons. Growth will be due mainly to exports 
as planned new deinking capacity at nearby Canadian mills comes on line. 
Forecast demand from Canadian mills would raise exports to 17 percent of 
the total regional demand, in contrast to just 2 percent in 1990. Demand for 
recovered paper due to expansions at regional domestic paper and paperboard 
mills is expected to increase approximately 15 percent to 6.7 million tons by 
1996, while demand from nonpaper products is projected to increase 10 
percent to 270,000 tons. 

Boxboard producers will continue to be the largest consumers of recovered 
paper. Containerboard mills, however, will improve their position due to 
increased utilization. Market deinked pulp will become a desired commodity 
with the potential to increase the use of recovered paper indirectly in the 
printing and writing and tissue segments. 

By the end of the decade, total regional demand for recovered paper is 
forecast to be 10.1 million tons, assuming all current planned and announced 
capacity increases take place. Announced planned expansions and new mills 
would represent almost one million tons of new demand between 1995-2000. 
Growth of exports during the same period is expected to increase only 21 
percent, while growth in nonpaper uses of recovered paper is projected to 
increase 10 percent. 

OCC and ONP flow north to Canada and west to the Coast from as far east 
as lllinois and Indiana. One example is Stone container, working through 
Burlington Northern Railroad, who is finding that OCC can be economically 
sourced for its Missoula, Montana, mill from the Midwest because of 
attractive backhaul rates. The train has even been dubbed the "Recycling 
Express. " Laidlaw, the contract supplier for Canadian Pacific Forest 
Products in Thunder Bay, Ontario, is writing ten year contracts directly with 
municipalities for ONP and OMG. 

Demand for recovered paper in Canada is partly driven in by U.S. 
newspaper publishers' goals for increased recycled content in newsprint. The 
U.S. is the major consumer of paper produced in Canada. Because of the 
proximity of several large Canadian newsprint mills, this increased demand 
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4.3.1 
Mill Demand 

4.3.2 
Trade Flows 

will impact strongly on the supply/demand balance of recovered paper in 
Minnesota. 

The demand for recovered fiber in Canada has shown a steady increase since 
the mid-1960s. For most of the last decade, the average annual increase was 
7 percent for all grades. The largest growth area was the use of recovered 
fiber in tissue. In the early 1980s, less than 25 percent of the tissue 
produced contained recovered fiber, whereas in 1990 the figure was over 50 
percent. The recovered fiber used in tissue primarily replaced market pulp 
as a cost competitive move. 

OCC is the major grade of recovered paper used by Canadian mills and 
accounts for about half of the recovered fiber demand. Other significant 
grades are pulp substitutes and ONP. The other three grades of recovered 
paper account for less than 10 percent each. 

Overall demand for recovered fiber is expected to increase at an annual rate 
of about 7 percent for the next decade, with a slightly higher growth rate in 
the first five years. The driving force behind this growth is the projected 
increased demand for recovered fiber content in newsprint in both the U.S. 
and Canada. 

Canadian utilization rates for recovered fiber used in all grades is expected 
to double between 1990 and 2000, reaching a level of 20 percent. 

Prices for recovered fiber in Canada are essentially the same as paid by U.S. 
mills, but vary across Canada depending on the regional supply source. 
Many of these are in the U.S. 

Current and future supply/demand balance for recovered fiber depends on 
OCC and ONP fiber imported from the U.S. Because of the size of the 
newsprint capacity and the export of some 80 percent to the U.S., the U.S. 
will remain the primary source of recovered ONP. As noted earlier, reliance 
on the U.S. for supplies of recovered paper is not without risk. 
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5 
IMPACT OF SUPPLYIDEMAND ON VIRGIN FIBER SOURCES 

Recovered paper can be used at new or existing mills in Minnesota. A new 
(greenfield) recycled paper or paperboard mill would impact the wood 
products industry if it displaces a virgin product. In addition, demand from 
a greenfield recycled mill would affect the amount and grades of recovered 
paper available for substitution at existing virgin mills. 

At existing mills, recovered paper can substitute for virgin fiber in the 
manufacture of paper and paperboard in three main ways: 

1. 	 substitution of direct entry recovered paper for purchased or integrated 
virgin pulp; 

2. 	 substitution of market deinked pulp for purchased or integrated virgin 
pulp; and 

3. 	 substitution of integrated deinked pulp for purchased or integrated virgin 
pulp. 

5.1 
Direct Entry Use of Recovered Paper 

5.2 
Market Deinked Pulp 

Some grades of recovered paper are used directly in the manufacture of 
paper and paperboard-without deinking. A typical example would be the 
use of OCC and other grades to make paperboard at Waldorf Corporation in 
St. Paul. Lightly printed computer printout is used to make high-grade 
products such as tissue and printing and writing paper without deinking. 
Small amounts of old newspapers can also be used without deinking in the 
production of newsprint or directory paper. The advantages are high yield 
and low cost; the tradeoff is lower brightness since the ink and other 
contaminants are retained in the paper. 

Market deinked pulp is a rapidly evolving product. On the one hand, it 
seems ideally suited to nonintegrated mill use-providing the ability to 
participate in an attractive recycled market without investing in a deinking 
facility. Deinked pulp mills can be cost effective at 500 to 600 tons per day, 
unlike virgin pulp mills, which must usually be 1200 tons per day or larger. 

The substitution ability of market deinked pulp will have the greatest impact 
on the printing and writing and tissue segments of the wood products 
industry. Since there are no tissue mills in Minnesota, the discussion of 
substitution will focus on the printing and writing segment. 

35 



S.2.1 

Jaakko Povrv Consulting, Inc., Minnesota GBIS, Background Paper on Recycled Fiber Opportunities 

Printing and Writing 

Almost 60 percent of the pulp used in the printing and writing segment in the 
Midwest is integrated virgin pulp. Recycled pulp (including pulp substitutes) 
provides about 15 percent of the region's fiber needs; the rest (some 1.5 
million tons) is market pulp (including captive pulp transfers). The market 
pulp segment includes both virgin and deinked pulp, with virgin pulp 
comprising over 90 percent. Market deinked pulp could displace some or all 
of the virgin market pulp used in this segment. 

A small increase in mill capacity has been announced for the printing and 
writing segment between 1990-95. By mid-decade, this segment will still 
require some 1.5 million tons of purchased pulp. However, market deinked 
pulp could playa big role in the fiber supply scenario. Over 300,000 tons 
of new market deinked pulp capacity is expected to come on line in the 
Midwest by 1995. While market deinked pulp can be used in many end 
products, the current trend is for increased use in printing and writing 
papers. Regionally produced market deinked pulp could displace up to 
400,000 tons of virgin market pulp demand in the Midwest by 1995. 

Plans to install recovered paper pulping operations at three existing mills 
could further erode virgin pulp consumption by 2000. Since these plans are 
preliminary, and a firm start·up date has not been set, they are not expected 
to be fully operational before 1995. Even with these expansions, the printing 
and writing segment will require about 1.5 million tons of purchased pulp in 
2000. Market deinked pulp will continue to make inroads in the fiber supply 
picture. About 700,000 tons of market deinked pulp is expected to be 
available in the region by 2000, and could displace a sizeable portion of the 
virgin pulp purchased by printing and writing mills in the area. 

Minnesota 
In Minnesota, about 75 percent (one million tons) of the pulp used in the 
printing and writing segment is integrated virgin pulp (66 percent kraft, 34 
percent groundwood). Recovered paper (pulp substitutes) provided less than 
one percent of the fiber needs; market pulp, including pulp transfers 
represent the balance (about 330,000 tons or 25 percent of the total). All of 
the purchased virgin pulp is softwood kraft pulp (see table 2.1). If market 
deinked pulp replaced the purchased softwood kraft pulp, adjustments would 
have to be made since market deinked pulp generally has a high hardwood 
content. The specific paper properties provided by various pulps and 
substitution options are discussed in appendix A. 

Pulp expansion plans at four Minnesota mills total almost 600,000 tons by 
1995 (detail on table 4.2): 

36 



Jaakko Pom Consulting. Inc •• Minnesota GElS. Background Paper oQ Recycled Fiber Opportunities 

• 	 Potlatch (Cloquet, Brainerd); 
• 	 Lake Superior (Duluth); 
• 	 Blandin (Grand Rapids); and 
• 	 Champion (Sartell). 

Depending on the specific products made at these mills, some purchased pulp 
may also be required. Lake Superior, Blandin, and Champion, for example, 
are integrated to groundwood pulp but purchase the kraft pulp portion of the 
furnished needed for their coated groundwood and supercalendered papers. 
Deinked pulp could account for some or all of the incremental purchased 
pulp. 

5.3 
Integrated Deinked Pulp Capacity 

The addition of integrated deinked pulp capacity in the regional printing and 
writing industry could displace almost any type or combination of fibers. 
The impact on the wood products industry would depend on the specific mill 
configuration. There are no current plans to add integrated deinked pulp 
capacity at any of the mills in Minnesota. 

6 
CONCLUSIONS AND RECOMMENDATIONS FOR FURTHER STUDY 

6.1 
Overall Conclusion 

Increased collection and use of recovered paper in Minnesota could reduce 
future demand for wood by the state's forest products industry by as much 
as 400,000 cords. The most likely range will be 150,000 to 300,000 
thousand cords due to several factors: 

1. 	 The composition of the state's paper industry (over 80 percent printing 
and writing paper) requires the use of bleached kraft (chemical) and 
groundwood pulps. The printing and writing mills in Minnesota 
currently consume approximately 0.9 million tons per year of chemical 
pulp and 0.5 million tons per year of groundwood pulp. For recovered 
paper, chemical pulp means high-grade deinking, pulp substitutes, or 
OWP. End user demand presently favors postconsumer recycled content 
in printing and writing grades, especially for publication papers. OWP 
is the only postconsumer source of bleached chemical fibers. 

ONP and OMG are the main sources of postconsumer bleached 
groundwood fibers. The inconsistent quality of mixed paper currently 
precludes its use in significant quantities to make printing and writing 
papers. Therefore, OWP (or market pulp made from OWP) is the most 
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likely substitute for virgin kraft pulp to make printing and writing paper 
in Minnesota. 

2. 	 Economics favor the substitution of recovered paper or market deinked 
pulp for purchased pulp rather than integrated pulp. This is especially 
true if substitution for integrated pulp means idling existing facilities. 
Minnesota paper mills purchase half of their kraft pulp needs; the coated 
and uncoated groundwood mills in the state are fully integrated to the 
groundwood portion of their pulp furnish. Therefore, ONP and OMG 
are unlikely substitutes for purchased pulp or existing integrated virgin 
pulp production in Minnesota. 

3. 	 Because of its fiber composition, market deinked pulp will not be a 
major substitute for virgin groundwood pulp. Its hardwood content and 
reduced strength and brightness properties also make it a questionable 
replacement for virgin softwood kraft pulp in premium coated freesheet 
products. Deinked pulp is most likely to replace hardwood kraft pulp, 
but could replace some softwood kraft pulp in coated and uncoated 
products. 

4. 	 There are already plans to consume more OWP than is or will be 
collected within the state. Neighboring states also consume large 
amounts of OWP. Therefore, sufficient amounts of OWP will not be 
available for new integrated deinked pulping capacity at existing mills. 
It is more likely that mills will use market deinked pulp as an optional 
source of chemical fiber. 

5. 	 Paper mills in Minnesota currently purchase over 400,000 tons of virgin 
kraft market pulp annually. Since a small amount of chemical pulp is 
mixed with groundwood pulp to make coated and uncoated groundwood 
products, purchases of virgin kraft market pulp are expected to increase 
in tandem with planned new groundwood pulp capacity. 

High demand for market pulp in the state makes it possible that one or 
more current virgin kraft pulp producers could make or purchase deinked 
pulp and sell or trade their unneeded virgin pulp to another mill. 
Another possibility would be for a mill to use deinked pulp to increase 
production of finished product. In either case, the net result would be 
reduced or zero-growth demand for virgin pulp. 

If20 percent of the current market pulp needs were met by deinked pulp, 
mills in Minnesota could reduce demand for virgin kraft market pulp by 
about 100,000 tons. Virgin market pulp is not currently produced in 
Minnesota (or from wood grown in Minnesota), so there would be no 
impact on Minnesota's total timber harvest levels. On the other hand, 
if half of the planned new virgin kraft pulp capacity in the state were 
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replaced with recycled pulp, mills in Minnesota could reduce future 
demand for virgin kraft pulp by approximately 150,000 tons (or 300,000 
cords of wood). 

6. 	 By 1995, almost 100,000 tons of deinked pulp made in Minnesota will 
be available annually, growing to 175,000 tons before the year 2000. 
Another 200,000 tons will be available from other market deinked pulp 
mills in the Midwest by 1995; rising to over 400,000 tons by the year 
2000. Therefore, the amount of virgin pulp that could be replaced with 
market deinked pulp in Minnesota could be as high as 300,000 tons in 
1995, and 600,000 tons in 2000, assuming that mills in Minnesota 
consumed 1()() percent ojthe pulp produced by market deinked pulp mills 
in the entire Midwest region. This is highly unlikely as there are 
obviously many other mills that will use portions of this pulp. 

Market deinked pulp is used mainly at printing and writing and tissue 
mills. Minnesota mills represent approximately 24 percent of the 
printing and writing and tissue capacity in the Midwest. If the market 
deinked pulp produced in the Midwest were distributed proportionately 
throughout the region, Minnesota mills could consume 75,000 tons 
annually in 1995, and 150,000 tons by 2000. Using this as a minimum, 
the likely consumption of market deinked pulp by Minnesota mills could 
range from 75 to 150,000 tons, equivalent to 150,000 to 300,000 cords 
of wood. 

6.2 
Recommendation For Further Study: The Impact of Incineration 

Incineration competes with the forest products industry for supplies of 
recovered paper in Minnesota. Incinerators bum some of the same grades 
of paper targeted for recovery from the municipal solid waste stream. 
Access to incineration as a disposal option is fairly common in Minnesota 
which has, by far, the largest number of bum plants (13) in the Midwest. 
When bum capacity is translated to the basis of pounds of all types of waste 
(not just paper) per person per year, Minnesota also leads the other states in 
the region, at 584 pounds per person. (The next highest state is Indiana at 
246 pounds per person.) 

The feed stock for incineration is sometimes guaranteed through flow control 
legislation. Thus, for existing incinerators the advent of aggressive paper 
collection efforts may be a threat to economic efficiency of bum plants. 
While recyclable paper products will be banned at landfills in Minnesota by 
1995, fiber is needed in municipal solid waste to maintain high British 
Thermal Units (BTU) necessary for efficient incineration. As more paper is 
recovered from the solid waste stream for recycling, the total BTU content 
of the remaining waste will decrease. 
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In 1991, the EPA withdrew a proposed "25 % materials separation" rule from 
the 1990 Clean Air Act Amendments. This action effectively removes one 
of the motivations for municipalities to collect and separate recyclables from 
the solid waste stream. Municipalities with access to incinerators can reduce 
the amount of waste ending up in the landfill simply by burning it instead of 
recycling it. This is a sensitive issue in states like Minnesota where 
incinerators are numerous. The end result of this competition for fiber could 
be a change in the structure of the paper collection and processing industry. 
Bum plants might begin to recover some valuable paper grades in exchange 
for mixed paper and residue from a Materials Recovery Facility (MRF) or 
paper stock dealer. 

Incineration could essentially compete with existing or planned mills in the 
region for the lower grades of recovered paper, such as mixed OWP and 
residential mixed paper. This could affect future price levels for these grades 
as demand increases. 
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DEFINmONS 

1.1 
Recovered Paper 

Solid waste management began to take a multidimensional role around 1986 
when recycling became a goal of public institutions, environmental activists, 
private citizens, and industriallbusiness organizations. What was historically 
an integral part of the paper industry - recycling and recycled content 
products - was thrust into the public arena. As a result, many traditional 
terms of paper recycling are taking on new or altered meanings, and new 
terms are coming into use. Thus, it is important that these terms be defined 
as carefully as possible, as many of them are now embodied in laws, 
regulations, and public policy statements, as well as the everyday world of 
paper recycling. Even sectors of the paper industry that have traditionally 
depended almost solely on virgin fiber are adapting to terms and definitions 
that bridge traditional and current use. 

Many definitions are in a state of transition. Some terms, while heavily 
ingrained in daily use, are likely to be phased out; others will be adopted. 
This paper has tried to accommodate this dynamic state in the defmitions that 
follow, in order to make them working definitions. A complete list of 
definitions used is provided in Appendix IV. 

It should be noted that the term paper is used in the generic sense to include 
both paper and paperboard. 

One group of definitions requires special attention - Recovered Paper, 
Waste Paper, and Secondary Fiber. These terms, particularly the latter two, 
are often used interchangeably. All three terms refer to paper and 
paperboard (including converted products) which have been diverted from the 
solid waste stream for potential reuse and recycling. Recovered paper is 
currently the term of choice within the paper industry. 

Recovered paper is considered to be paper materials and paper by-products 
which have known recycling potential, and which have been removed or 
diverted from the solid waste stream. This includes paper which has never 
been discarded as solid waste and is intended for sale, use, reuse, or 
recycling, whether or not such materials or by-products require subsequent 
separation and processing. Mill broke is excluded. 
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Waste Paper (or Wastepaper) 

1.3 
Secondary Fiber 

Waste paper is paper that has served its original purpose. It is either 
discarded or recovered for recycling. The term waste paper has been used 
for decades to designate secondary fiber or paper stock used for recycling. 
The term is commonly used both inside and outside the paper industry. 
There is, however, a growing movement to use the term only for discarded 
paper and to substitute the term recovered paper for paper destined for 
recycling. The continued use of the term waste paper is significant for three 
reasons: 

1. 	 If recovered paper is classified as waste, exports of recovered paper 
could fall under the regulations of the Basel Convention regarding 
transfrontier shipments of waste. Originally introduced in 1989 as a 
mechanism for protecting third world countries from becoming hazardous 
waste dumping grounds, it could affect the U.S. paper stock industry in 
unanticipated ways. Representatives of the Netherlands government 
recently introduced a proposal to ban trade of materials with a negative 
impact on the domestic recycling structure. If this policy is adopted, the 
repercussions could stop paper stock from being exported to any country 
signing the Basel Convention. . 

2. 	 Some paper recycling companies are concerned that using the term waste 
paper will associate the transport of recovered paper with the interstate 
transportation of solid waste. Recovered paper sorting facilities could be 
inadvertently associated with solid waste processing facilities. 

3. 	 Many in the paper industry object to the term "waste paper" because it 
does not convey the fact that recovered paper is a valuable raw material. 

Historically, this term has been used to describe recovered paper. Terms 
used interchangeably have been waste paper, paper stock, and more recently. 
recovered paper. The term is commonly used to describe fiber derived from 
discarded paper. However. secondary fiber may also refer to wood pulp 
derived from residuals of manufacturing (e.g. lumber mills) and forestry 
operations. Since secondary fiber could refer to recovered paper or wood 
pulp from residues, the use of this term has been avoided. 
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DESCRIPTION OF RECOVERED PAPER GRADES 


2.1 

Old Newspapers (ONP) 


Throughout this paper, reference will be made to various grades of recovered 
paper. These are referred to by the Paper Stock Institute (pSI) as paper 
stock grades. The definitions generally follow those of the Paper Stock 
Institute with some notable exceptions - Old Magazines (OMG), Office 
Waste Paper (OWP) and High Grade Deinking (HGD). These terms have 
been defined according to current usage and understanding. 

There are several grades of ONP. These are based on the presence of 
contaminants (glossy, rotogravure, or colored sections, magazines or paper 
other than news), the condition. (sunburned or wet) and age of the bales. 
Nevertheless, the Paper Stock Institute generally defines ONP as "baled 
newspapers." ONP enters the waste stream from residences, offices, printing 
plants, or as overissue newspapers. 

ONP ;S a relatively homogenous category of recovered paper, containing 
primarily mechanically pulped softwood fibers~ It is particularly well suited 
for the production of ground wood grades such as newsprint and groundwood 
publication papers. 

The Paper Stock Institute recognizes four distinct grades of ONP, according 
to the appearance and presence of various other papers as described below. 

• 	 #6 News - Consists of baled newspapers containing less than 5 % of 
other papers. 

• 	 #7 Special News - Consists of baled, sorted, fresh dry newspapers (not 
sunburned), free from paper other than news, containing not more than 
the normal percentage of rotogravure and colored sections. 

• 	 #8 Special News Deink Quality - Consists of baled, sorted, fresh dry 
newspapers, not sunburned, free from magazines, white blanks, 
pressroom overissues, and paper other than news, containing not more 
than the normal percentage of rotogravure and colored section. 

• 	 #9 Overissue News - Consists of unused, overrun regular newspapers 
printed on newsprint, baled or securely tied in bundles, containing not 
more than the normal percentage of rotogravure and colored sections. 

ONP is also used as the primary component in gypsum board liner and 
molded pulp products and in lesser amounts in the furnish of various grades 
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of paperboard. When ONP is used in a flotation deinking system, calcium 
carbonate or clay must be added in order to efficiently remove the inks. 
This is generally accomplished through the use of coated groundwood p~per 
such as old magazines. 

2.2 

Old Magazines (OMG) 


The Paper Stock Institute (PSI) has not established a definition for 
magazines, although a grade category - #27-S - exists. In practice, they 
are often reported as mixed paper. Most grade categories which could 
include magazines - Flyleaf Shavings (pSI grade #27), Publication Blanks 
(pSI grade #26), Mixed Groundwood Shavings (pSI grade #22), Coated 
Groundwood Sections (pSI grade #44) - refer to new (preconsumer) scrap 
from the production of magazines or other publications. These would 
generally be included in high-grade deinking paper. 

OMG enters the waste stream from residences, magazine distribution centers, 
and printing plants. It primarily refers to magazines which have been used 
and discarded, newsstand returns, and misprinted magazines. Municipal 
recycling systems are starting to target OMG as a grade to be collected, 
either separately, mixed with ONP, or co-mingled with other papers in a 
category called residential mixed paper. When magazines are collected from 
offices, they are usually included in office waste paper (OWP). 

2.3 

Old Corrugated Containers (OCC) 


The Paper Stock Institute defines Old Corrugated Containers (pSI grade #11) 
as "baled corrugated containers having liners of either test liner, jute or 
kraft." OCC provides strength and is best suited for recycling back into the 
components of a corrugated box - linerboard and medium - or into kraft 
paper grades or boxboard. Postconsumer OCC enters the waste stream 
primarily from food stores, but is also recovered from offices, residences, 
industrial plants, and other commercial or retail locations. 

A sub-grade of OCC called Double Lined Kraft (DLK) results from 
corrugated box plant cuttings. It is a preconsumer grade and is much cleaner 
than postconsumer OCC. DLK is used almost exclusively in linerboard. 

2.4 

Office Waste Paper (OWP) 


The Paper Stock Institute has not established a definition for OWP. OWP 
currently includes various grades of high-grade deinking, pulp substitutes, or 
mixed paper. The quality and consistency of OWP is highly dependent on 
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2.5 

Mixed Paper (MP) 


the specific grades targeted for collection in a given office. The scope of 
programs varies greatly from those programs that target only high-grade 
computer printout (CPO) to offices that collect "anything that tears". Paper 
generated in offices generally consists ofuncoated, bleached freesheet papers. 
Business forms, computer printout paper, fine papers such as letterheads, and 
commodity papers such as mUltipurpose copy or bond papers fall in this 
category. OWP enters the waste stream from commercial and government 
offices. 

OWP contains a mixture ofchemically pulped hardwood and softwood fibers. 
As such, office papers are not suitable as the sole material in the manufacture 
of paper and paperboard products requiring high strength (e.g. 
containerboard) or large amounts of mechanical fiber (e.g. newsprint or 
coated groundwood paper). Uncoated freesheet grades (fine papers), white 
top paperboards, market pulp, and tissue are the preferred end-uses. Because 
office papers are generally uncoated, the yield is higher than for coated 
grades such as magazines and high quality printing papers. Deinking OWP 
can be difficult because of laser printing and other permanent forms of 
printing or copying. This can limit the recyclability of OWP, depending on 
the cleanliness requirements of the final product and the specific technology 
employed in the deinkiog system. 

The Paper Stock Institute defines Mixed Paper (pSI grade #1) as "a mixture 
of various qualities of paper not limited as to type of printing or fiber 
content. " Because of its heterogeneous nature, mixed paper usage is 
generally confined to the lower grades of paper and paperboard. MP enters 
the waste stream from residences and commercial locations, as scrap from 
converters, or as a byproduct from sorting other grades of recovered paper. 

Many papers are classified as mixed paper if they are commingled and no 
longer fit the criteria for a single homogeneous grade. If a residential 
collection program does not require source separation of ONP, OMG, or 
oee, these grades may be collected together as mixed paper. It is therefore 
possible for paper to be collected as mixed paper that was not included in the 
initial description. 

On the other hand, the MP category also includes several paper and 
paperboard products that are not currently recovered, and some of these are 
generally considered unrecoverable. This category includes tissue & towel 
products, building papers such as gypsum liner or roofing felt, and packaging 
papers for wet products. 
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High-Grade Deinking (HGD) 

2.7 

Pulp Substitutes (PS) 


There is no specific PSI definition for HGD. High-grade deinking is a 
general category used by the American Paper Institute. It includes various 
grades of printed, bleached or unbleached, coated or uncoated, freesheet or 
groundwood paper. HGD is not a precise descriptive term, except to denote 
relatively clean printed recovered paper. Some very clean OWP and sorted 
residential paper could potentially fall under this category. However, HGD 
generally enters the waste stream from printing and converting plants. 

The HGD category includes a variety of fibers and fillers or coatings. 
However, because of the way in which it is collected (in large quantities 
from printers or converters), HGD is a relatively homogeneous material. 
This scrap from printers and converters generally does not have to be sorted 
prior to use. While deinldng and pulping processes for various grades of 
HGD are similar, specific grades are not necessarily interchangeable. 

Some grades of HGD are primarily uncoated and coated free sheet papers. 
These grades contain chemical fibers which are mostly hardwood based (Plus 
additives andIor coatings). Other grades of HGD can be mixtures of coated 
and uncoated freesheet or coated and uncoated groundwood. HGD grades 
are primarily used in the manufacture of uncoated freesheet (fine papers), 
coated freesheet papers, market pulp, and tissue. 

Pulp Substitutes normally consist of manila tab cards (pSI grade 837), white 
shavings (pSI grades #27, #28, 830), envelope cuttings (pSI grades 831, 833, 
835), unprinted bleached sulfate board (pSI grade 847), side rolls and 
converted trim, unprinted news and groundwood (pSI grades #24, #26), and 
dark kraft grades (pSI grades 815-#21). The white or light-colored grades 
are used in high-grade paper production; the darker pulp substitutes are used 
in brown toweling and wipes. In general, white (or light colored) pulp 
substitute grades are recycled back into the grades from which they 
originated . 

PS enters the waste stream from paper mills and printing or converting 
plants. Some types of PS (such as obsolete inventory, off-spec paper, and 
damaged or returned rolls) may never have entered the market place and 
therefore have not been included in the calculation of new supply. 
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DEINKING AND PULPING TECHNOLOGIES 


3.1 
Fiber Requirements 

Development of new technologies to use recovered fiber is driven in part by 
end-product market opportunities and fiber availability. 

The recycling of paper fiber has three distinct phases: collection, pulp 
processing, and paper manufacture. Collection represents all the steps 
necessary to deliver recovered paper to the door of the pulp processing 
operation. Pulp processing represents all the steps necessary to transform the 
recovered paper to a clean slush or dried pulp. Paper manufacture is the 
process of blending and forming the pulp, removing the water, and making 
it into paper, paperboard, or molded products. 

The recycling process starts with collection. The quality of recycled pulp is 
dependent on the source of recovered paper. Traditionally, this is broken 
down into various grade classifications. The Paper Stock Institute 
periodically publishes a list ofPaper Stock Standards and Practices. In 1990, 
this list defines 43 different paper stock grades and mentions an additional 
33 specialty grades. Within a grade classification there are local differences. 
Many special grade classifications are created by either the supplier or the 
user. The buyer and seller ultimately agree on what is acceptable for a 
specific waste paper grade. Many of the grades may, therefore, have very 
minor usage. 

Future collection processes will produce large quantities of paper stock with 
a fairly consistent level of contamination. In general, the major grades will 
not be free from contaminants, and these will need to be removed in the 
pulping process. New collection techniques may create unique grades, which 
will be processed according to their fiber and contamination characteristics. 
Knowledge of the recovered fiber and potential contaminants should be 
communicated to the pulp processing facility by the collector. 

While paper stock is classified according to the source of paper, utilization 
is dependent only on the properties which can be obtained. Five major 
characteristics are important for fiber utilization: 

• strength, 

• optical properties, 

• contaminants, 
• production characteristics, and 
• economics. 
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Chart 3-1 presents eight major uses of recovered fibers. Typical recovered 
paper used for these grades are shown. 

CHART 3-1 
T,mica1 Relative Furnish Requirements by Grade 

,
PAPER GRADE MoldedPrinting! TISSUe Box- UnerNews- Mediur Building 

Writing . erint Fiber board Tube : 
iWASTE PAPER lAdg« ONP ONP OCCLedgef all occ Mixed ! 
IPulp Sub Pulp Sub OMG Pulp Sub OCC 
I 

Mix OffICe MixOft"ce ONP i 
, 
IFURNISH 

Strength 70 70 30 20 SO 90 70 SO: 
Brightness 40 4080 75 60 20 15 40 
Contaminants 3 10 40 3520 45 SO 100 
Drainaoe 60 60 30 30 40 60 60 40 

The selection of specific grades of recovered paper depends on the actual 
grade being produced, the process equipment available, and the cost and 
supply of recovered paper. For example: 

• 	 A printing & writing mill with extensive deinking and contaminant 
removal equipment would be able to use assorted mixed office waste. 
With limited deinking and contaminant removal equipment, the mill is 
restricted to the ledger grades; and with no deinking or cleaning 
capabilities only pulp substitutes can be used. 

• 	 Tissue is similar to printing & writing paper, except more contaminant 
specks are acceptable in the lower grades. A low ash content is 
required. Stickies are the biggest problem and must be removed. Some 
tissue mills make a lower brightness product and might use newsprint, 
brown kraft, or ledger without deinking. A wide variety of recovered 
papers can be utilized. depending on the tissue quality desired. 

• 	 A recycled newsprint mill with only washing technology must use a high 
grade of sorted old newsprint (ONP) which is free of magazines (OMG) 
and many of the coated inserts. Newsprint made with flotation 
technology can use a lower grade of newsprint which contains up to 40% 
magazines and inserts. 

• 	 The recovered paper used for molded fiber products depends on the end
use. Gray egg cartons or apple trays are made from ONP; brighter 
products are made from a mixture of pulp substitutes and ledgers. Very 
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low-grade products such as flower pots may be made from low grade 
mixed paper and sludge. 

• 	 A typical clay-coated folding boxboard used for cereal or detergent will 
have three or four different layers with a total of three to ten different 
waste papers, depending on the grade and process. 

• 	 Linerboard uses corrugated waste. Depending on the process equipment, 
the mill may use OCC, a postconsumer waste, or new double-lined kraft 
lined cuttings (DLK). DLK is a cleaner scrap from the corrugating box 
manufacturing operation. In addition, some other fibers such as news of 
flyleaf shavings may be used in small amounts to lower the recovered 
paper cost, if sufficient strength is maintained. Some linerboard has a 
recycled white top, and can use any of the stocks suitable for newsprint 
or tissue. 

• 	 Corrugating medium is similar to linerboard, but has less demanding 
contaminant requirements. A furnish of only OCC is not unusual, but 
other fibers (e.g. OWP and MP) can be tolerated in a mixture with 
OCC. 

• 	 Building and tube papers cover a variety of papers, including those used 
for the construction industry, gypsum wallboard facing, and tube board. 
These grades use ONP, OCC, and mixed papers. Some of the lighter 
grades, such as the painted side of gypsum wallboard, may use ledgers 
and occasionally, deinked pulp. 

As previously shown, chart 3-1 summarized these desired characteristics with 
four numbers for strength, brightness, contaminant tolerance, and drainage. 
The numbers are relative values with many exceptions. In general: 

• 	 Linerboard requires the most strength and molded fiber the least. 
Corrugating medium does not require high tensile strength but recovered 
fiber is added to improve the runnability of the product. 

• 	 The numbers shown for brightness are averages. Some tissue has a 
lower brightness; consequently, the average is lower than for printing & 
writing. Molded fiber and boxboard have a wide range of brightness 
requirements . 

• 	 The contaminant column is a very arbitrary scale. Higher numbers 
indicate more contaminants can be tolerated without causing product 
rejection. 

• 	 Drainage is an important production related item. The higher the 
number, the easier the drainage. (The number is approximately the 
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Canadian Standard Freeness (CSF) divided by 10). Substituting a slower 
draining pulp will often decrease the production. 

3.2 
Pulp Processing Technology 

3.2.1 
Fiber Separation 

The processing of recovered paper to make pulp requires two steps: 

• separation of fibers for reuse, and 
• removal of contaminants. 

Since paper is hydrogen bonded, it is only necessary to penetrate the 
hydrogen bond with water to separate the fibers. Fiber separation can use 
mechanical, chemical, and thermal energy. 

Mechanical Separation 
The pulper (also referred to as the repulper) is the primary unit for 
separation of individual fibers. In some very simple systems this is the only 
operation in the entire process. Recently, the pulper has been used to assist 
in contaminant removal and to help disperse deinking chemicals and/or 
pulping aids into the slush pulp. Pulpers are either continuous or batch 
operations, and operate at either low or high consistency. 

In addition to the pulper, there are several other mechanical devices which 
separate individual fibers from flakes. These are: 

• Secondary pulper, detrasher, or screen with wiping extraction plate 

• Deflaker 
• Refiner 

Chemical Assistance 

Many recycling processes do not use special chemicals. Sodium hydroxide 

is often added to aid in defibering. This may cause the fiber to change, 

although the concentration is too low to cause significant swelling. With 

mechanical pulps, the pH should not exceed ten to prevent yellowing. 

Sodium silicate is also used to aid in fiber separation. 


Specialty chemicals are used for specific problems. Often these are 

proprietary chemicals and include a variety of surfactants and pulping aids. 

Also, nonproprietary special chemicals such as acid or alkali are used to 

repulp wet strength papers. 
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3.2.2 
Contaminant Removal 

Thermal Assistance 
With many older systems the old adage lithe hotter the better" is applied. 
Some systems ran at temperatures close to 2000F. These high temperatures 
improved the fiber separation and assisted in the deinldng chemistry. Today, 
systems are operating at 100-1500F since deinking chemicals have been 
designed to operate satisfactorily at lower temperatures. This reduces the 
heating load as well as costs. Some systems run at a lower process water 
temperature when repulping is easy and deinking is not required. 

Special Processing 
There is a unique pulping process which uses stem explosion pulping. This 
proprietary process uses steam pressure to discharge the recovered paper 
through a small orifice, which separates fibers and disperses contaminants. 
This process is not in commercial operations at this time, but is expected to 
enter the demonstration stage in 1992. Successful tests have been reported 
at the laboratory pilot plant level. 

The second and more difficult step of recycled pulp production is the 
removal of undesirable material. This is referred to as contaminant removal. 
Contaminants depend on both the source of paper stock and the final use of 
the product. For example, ink is a contaminant in some, but not all grades. 

Each contaminant creates a set of problems. Some affect all grades; others 
affect only certain grades. For example: 

• 	 Stickies are a problem with all grades. Stickies may cause both 
operating and production problems, along with product quality problems. 

• 	 Not every operation has a significant stickie problem. Jaakko P6yry has 
reviewed the operating efficiency of North American paper machines, 
and some of the most efficient paper machines use more than 50% 
recovered fiber. This is very dependent on the grade being produced and 
its tolerance for contaminants. 

• 	 Any nonfibrous material is a contaminant for printing & writing paper 
grades. Brown fibers are emphasized only because they cannot be 
bleached or removed and will show as brown fibers in the finished 
products. Fused ink from laser or xerographic printing can be a major 
problem, depending on the deinldng technology. With washing deinldng 
this type of ink will stay with the fibers and show up as a dirt speck in 
the finished product. 
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3.3 
Environmental Concerns 

• 	 Filler and coating pigments from recovered paper such as clay, calcium 
carbonate, and titanium dioxide may be retained or removed from the 
recycled pulp, depending on the process. When removed they result in 
a yield loss and increase the quantity of sludge for disposal. When 
retained they can cause problems from carbonate foaming (if introduced 
into an acid papermaking system), weaker pulp, and contaminants 
adsorbed on the filler. 

In some cases the fillers and coatings may be desirable to improve the 
printability of a sheet. For example, newsprint having an ONP/OMG 
base can have better smoothness and brightness than a virgin sheet. 

• 	 Tissue is similar to printing & writing papers except filler is always 
considered a contaminant. Usually a slightly higher dirt count in the 
finished pulp can tolerated. In some operations the recovered paper is 
more contaminated than in printing & writing grades. 

• 	 Newsprint has similar contaminants to printing & writing grades. 
Flexographic inks are often mentioned as a problem with newsprint, but 
only a small percentage of news is printed with flexo inks, primarily in 
New England. 

• 	 Plastic film is a serious problem for some linerboard operations because 
large quantities are present in some recovered papers, overloading the 
processing equipment in these operations. 

• 	 Hot melt glues are a major contaminant in telephone directories and 
some magazines. Their presence greatly hinders acceptable recycling. 

• 	 Hot melt glues and adhesives are also one of the major contaminants in 
board grades. 

• 	 Wax is also a problem in linerboard because residual wax carryover 
results in slippery board. 

All pulp & paper processes are areas of environmental concern relating to air 
pollution, water pollution, and solid waste disposal. 

• 	 Air emissions are generally not a problem with recovered fiber 
operations. This is not true with virgin pulping operations. Air 
emissions can become a problem if sludge from the recycled pulp process 
is burned as a means of disposal. 
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• 	 Aqueous effluent can be treated with standard municipal waste 
technology. recycled pulping operations discharge directly to municipal 
sewers. Unlike municipal sewage, there are no pathogenic materials 
present in recycled pulping process. Heavy metals are often mentioned 
as an area of concern because of the possibility of accumulation from 
printing inks. Extensive testing of various recycled pulping plants shows 
heavy metal concentrations are lower than typical municipal sewage 
plants, and below the established maximum guidelines. Polycholorinated 
biphenyls (PCB) were a problem because of the extensive use of 
carbonless papers twenty years ago. This source of PCBs and the 
resulting problem has almost disappeared. Dioxin is a concern when 
ultra-stringent guidelines must be met. There is no known dioxin 
generation within a recovered fiber pulping operations unless chlorine 
bleaching is used. 

• 	 Solid waste has become a problem for some recycled pulping operations. 
Contaminants removed from the recovered paper must be disposed of as 
solid waste. Recovered fiber solid waste is often divided into trash and 
sludge. Trash is large material removed early in the process and heavy 
materials removed from heavy reject cleaners. Trash includes: wires, 
glass, sand, rocks, large pieces of wood, rags, plastic, and metal. Water 
is readily drained from trash, and it is usually disposed of by land filling. 
Sludge is the fine material removed from the deinldng process and may 
include screen rejects. Sludge includes ink, filler, and fine fibers, and 
might include small pieces of plastic, adhesives, waxes, and fiber flakes. 
Sludge is difficult to dewater. A special sludge press is often used. 
Sludge can be disposed ofby incineration, land filling, or land spreading. 
If incinerated, 30-50 % of the dry material can be ash, which must be 
land filled. 

• 	 The paper stock pulping operation always has a loss of material. Typical 
dry basis yields of 90% are obtained with OCC. Deinldng operations 
often have 75-88% yields, although some yields below 70% have been 
reported, particularly when processing mainly coated waste paper. The 
yield loss represents dissolved or very fine material which ends up in the 
aqueous effluent or solid waste. The aqueous stream also ends up as 
secondary waste water treatment sludge, which is combined with deink 
sludge for disposal. Usually 14% of the original paper stock weight 
ends up in the aqueous stream, and the rest becomes solid waste. 

• 	 Recovered paper pulping plants often are located in urban areas. The 
large number of trucks delivering recovered paper is occasionally a 
nuisance to the local neighborhood. With more industrial locations, and 
adequate. truck storage facilities, this should not be a problem. 
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• 	 Loose recovered paper can be blown around by the wind, creating a 
nuisance and litter problem. With properly designed operation and the 
use of closed trucks the problem can be eliminated or greatly curtailed. 

• 	 Pelletizing or briquetting has been suggested as a method of transporting 
recovered paper instead of baling. There is some concern that pelletizing 
might weaken the fibers or lower the brightness. It WOUld, however, 
greatly enhance the handling of the material within the mill, making it 
more akin to chips. Storage silos could be used. Lower handling costs 
would likely be a benefit. 

4 
PROPERTIES OF VIRGIN FmER AND RECOVERED FmER 

A basic understanding of the properties of various paper and paperboard 
products and how these properties are acquired is essential to assess the 
properties and substitution abilities of recovered paper. The varying fiber 
components and fiber recovery processes have a significant impact on the 
recyclability of paper and options for reuse. 

4.1 
Virgin Fiber Characteristics 

Paper can be made from different fibrous materials. The suitability of a 
material as a source depends largely upon the characteristics (length, 
diameter, cell wall thickness, ease of pulping/processes, etc.) of its fibers. 
The raw materials for papermaking originate primarily from cellulose. The 
woody structure of trees consists of about 50 % cellulose by weight with the 
remainder being lignin (the glue holding the fibers together). Wood deficient 
regions rely heavily on. secondary fiber and nonwood plant fibers for 
papermaking, including crop plants such as: sugarcane, bamboo, jute, hemp, 
banana leaves, and cotton. 

4.1.1 
Hardwood and Softwood 

Most virgin fiber paper is made from trees which can be divided into 
hardwoods and softwoods - the deciduous trees and the evergreens. Within 
hardwood and softwood classifications, the size and shape of fibers varies 
considerably from species to species and even within a given tree. On 
average, softwood trees have a fiber length of about 3.2mm (0.125 inch), 
whereas hardwood trees have a much shorter fiber length - about 1.0 mm 
(0.04 inch). In paper, short fibers give better smoothness and opacity, but 
they are much weaker than long fibers. 
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4.1.2 
Northern vs. Southern 

4.2 
Pulping Processes 

As the average fiber length increases, so do the strength properties of the 
paper. In general, runnability improves with increasing fiber length, while 
printability improves with decreasing fiber length. The detrimental effects 
of longer fiber length are a less uniform formation, a loss of opacity, and a 
reduction in surface smoothness. Again, this becomes a disadvantage from 
a printing standpoint because print uniformity is better on a smooth surface. 
Therefore, the demands for strength generally conflict with those for 
printability. Packaging grades generally emphasize strength. 

In addition to the fiber differences between hardwoods and softwoods, there 
are also differences between tree growing regions of the continent. These 
differences can be primarily attributed to the length of the growing cycle 
18 to 25 years in the South vs. 30 to 80 years in the North for pulpwood 
trees. 

As a result of growing cycle differences, southern fibers, particularly 
softwood, tend to be coarse and stiff while northern fibers are slender and 
flexible. Northern fibers are therefore better suited to high quality coated 
grades of paper (especially the lighter basis weights) since they provide a 
smoother surface for coating. Northern fibers are also superior to Southern 
fibers for highly filled grades of paper because they provide a denser sheet 
with a smoother surface. 

The main raw material in the manufacture of pulp is wood. The main 
constituents of wood are: 

• cellulose 
• hemicellulose 

• lignin 
• extractives 
• moisture 

Cellulose and hemicellulose are desirable components for chemical pulp. 
Cellulose is the main constituent of fiber and gives the fiber its mechanical 
strength. Hemicellulose contributes decisively to the bonds between separate 
fibers in the network that are formed in the paper production process. 

Lignin does not contribute to the mechanical strength of the fibers. Its 
presence in the pulp reduces the bonding ability of the fibers. The greater 
part of the lignin has to be removed in order to achieve sufficient strength 
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properties in the chemical pulp. As a result of the chemical delignification, 
chromophoric groups are formed in the residual lignin, thus causing the pulp 
to become dark in color. 

Extractives are defined as wood components that can be removed with 
neutral solvents. The extractives form colored substances that contribute to 
yellowing of the pulp during the pulp cooking process. Furthermore, their 
presence may cause disturbances in the papermaking process. 

There are three basic processes for producing virgin pulp - chemical, 
mechanical and combined chemi-mechanical systems. Because chemicals are 
used to separate most of the lignin and hemi-cellulose from the wood fiber, 
the yield of chemical pulp processes (kraft, sulfite) is about 50%. The yield 
of mechanical pulps (SOW, POW, RMP, TMP) with no chemical treatment 
ranges from 93 to 97%, and that of the "alphabet" pulps (crMP, BCTMP, 
APMP, HYS) produced in chemi-mechanical systems ranges from 80 to 
93%. 

In general, as pulp yield increases, strength properties decrease and opacity 
improves. For this reason, chemical pulps are used to strengthen and 
reinforce the paper web and mechanical pulps are used to opacify. Chemical 
pulps are strong due to their long, flexible fibers. Mechanical pulps improve 
sheet opacity because of their high fines content. 

To achieve a chemical pulp with the required mechanical strength properties 
and brightness, the lignin and the extractives must be completely removed 
from the pulp. This is done through chemical extraction in two phases: 
delignification and bleaching. 

The delignification reactions are not completely selective. They also cause 
hemicellulose degradation and, when continued beyond a certain limit, can 
even degrade cellulose. This can significantly decrease the strength 
properties of the pulp. 

The dissolved substances from the delignification process can be recycled to 
the chemical recovery area. In the U.S., dissolved substances from the 
bleaching process are sent to a waste water treatment plant for treatment 
prior to discharge into receiving waters. 

The kraft or sulfate process has emerged as the most dominant chemical pulp 
production method. The main reasons for this are: 

• It accepts all tree species of economic significance as raw material. 

• It yields a pulp with the best strength properties. 
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4.3 
Pulp Properties 

4.3.1 
Strength 

• 	 It produces a pulp that, without loss in strength properties, can be 
bleached to full brightness. 

• 	 It facilitates complete recovery of the chemicals used. 

The primary advantage of mechanical pulps is their low cost and high yield. 
The difficulty and cost of bleaching mechanical pulps and the occurrence of 
brightness reversion (yellowing) with ageing limit their use in high brightness 
papers. 

Considerable research has been done to improve the strength properties of 
mechanical pulps, primarily by combining thermal and chemical treatments 
with traditional mechanical systems. In PGW (pressure groundwood) and 
TMP (thermomechanical) systems pressure and elevated temperature are used 
prior to defiberization to soften the lignin and maintain fiber length. 
Compared with traditional mechanical systems (SGW and RMP) the resulting 
pulps are stronger and energy requirements are lower. Chemical treatments 
are also used to soften and remove lignin, and to increase bonding between 
fiber walls. Compared with TMP, CTMP (chemi-thermomechanical pulp) 
has lower yield, higher strength, lower opacity, requires less energy and is 
easier to bleach. The properties ofhigh brightness BCTMP (bleached chemi
thermomechanical pulp) can be tailored for a wide range of end-uses, from 
printing & writing paper to tissue and fluff market pulps. 

Suitable uses for different papermaking fibers are determined by 
considerations of strength and appearance as well as production and economic 
factors. With recovered fibers a special consideration is the content of 
contaminants, which can affect all of the preceding criteria. These factors 
are the primary considerations in the selection of virgin fiber and recovered 
paper to be used for specific pulp and paper manufacturing end-uses. 

Strength is based on both the fiber properties and the fiber bond strength. 
Fiber strength i~ a complex function of the intrinsic fiber strength, fiber 
length, and other fiber properties. Paper strength is often measured with a 
tensile test, but other strength tests such as out-of-plane internal tear, 
compressive strength, wet strength, stretch, or fold may be important. Pulps 
made from chemical pulping processes, especially the kraft pulping process, 
are much stronger than pulps made from semi-chemical or mechanical 
pulping processes. Softwood chemical pulps are stronger than hardwood 
chemical pulps. 

A-IS 



Jaakko POyry Consulting, Inc •• Minnesota GBIS. Background Paper on Recycled Fiber Opportunities 

4.3.2 
Optical 

The fiber bond strength is a function of the number of inter- and intra-fiber 
hydrogen bonds which can form. This is changed in the papermaking 
process by refining, along with fines retention and sometimes with chemical 
additives. 

The reduction of bonding ability is due to an irreversible modification in the 
fiber structure. The fibers are stiffened and lose their flexibility, and the 
swelling capacity is also reduced. These all contribute to a lower bonding 
ability and lower strength. Generally, the greater the initial degree of 
beating or other severe treatment (like wet-pressing), the greater the loss of 
pulp quality upon recycling. 

Paper produced from a recovered fiber has a lower maximum tensile strength 
than similar paper made from virgin fibers. It is not the recycling pulping 
process per se but the papermaking process of refining, pressing, and drying 
which lowers the fiber strength. Burst and fold are also lower with 
recovered fibers, but other strength tests such as tear and stiffness vary 
considerably. 

Some of the strength limitations of recovered fiber can be compensated for 
by blending in strong fibers, additional refining, or incorporating chemical 
additives. Changes in pressing have also improved the final sheet strength. 
Nevertheless, there are limits. A strong paper could never be made from a 
furnish in which the majority of the furnish was a weak material, such as 
newsprint. 

Optical characteristics include brightness, opacity, and shade. If high 
brightness is required, then substitution of a lower brightness pulp is not 
possible. Some recycled pulps will vary in brightness as the initial recovered 
paper brightness varies. It is technically possible to bleach a low brightness 
pulp to a higher brightness. However, it is usually not economically viable 
and contaminants are not bleached. 

Opacity is an important papermaking property in newsprint and printing & 
writing paper grades. Greater opacity is normally obtained by adding filler, 
depending on the type of paper. The residual filler content in some recycled 
pulps can assist in obtaining more opacity. The increased fines content of 
recovered fiber pulps also contributes positively to opacity. 
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The effect of recovered fiber on printability has to be assessed separately for 
each grade. It also has to be known what kind of fibers are introduced into 
the furnish or if there is filler. 

If the recycled content in newsprint is relatively low (less than 30%), it is 
scarcely noticeable. If the recycled content is significant (greater than 60%), 
there is a risk that print quality will deteriorate. Surface strength will be 
worse with lower bonding ability fibers. This can be compensated with wet
end chemicals or externally by surface sizing. The effect on optical 
properties depends on whether there are fillers in the recycled pulp. Filler 
generally increases brightness and opacity and also enhances paper 
smoothness. Multicolor print reproduction quality will definitely suffer with 
lower brightness paper. This is the most important quality requirement for 
papers used in four color advertising. If mechanical fibers are introduced in 
the recycled furnish the smoothness will decrease, causing dot gain in offset 
printing. Lower tack inks with higher viscosity have to be used. More 
pressing is required for rougher paper which further accentuates the dot gain. 
For rotogravure papers, smoothness and compressibility are the key 
requirements. Recovered fiber is a dead fiber and does not offer the same 
compressibility as a virgin fiber. Smoothness can be improved if there is a 
large fines content filling the voids in the fiber network. Lower absorption 
is beneficial for rotogravure paper and can thus be obtained. 

Only newsprint has the potential for increased printability, comparable to that 
of virgin newsprint. When a modest amount of OMG is introduced to the 
furnish, overall lower strength in offset papers will be the key problem. 
Printers will need to learn how to handle recovered fibers properly. 

The properties provided by the various virgin pulps are summarized in Chart 
4-1. The properties are rated on a scale of 1 to 5 as follows: 

Scale Pro.perties Provided 
5 High 
4 Medium 
3 Neutral 
2 Low 
1 Very Low 
o Not Applicable 
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CHART 4-1 
Virgin Pulp Fiber Characteristics - Relative Values 

BHK BSK UHK USK GWO TMP 

Brightness 5 5 1 1 3 3 

Bulk 1 2 1 2 4 5 

Cleanliness 5 5 3 3 4 4 

Folding Enduralce 4 5 4 5 1 1 

Formation 3 I 2 3 2 4 4 

Opacity 4 2 5 5 5 4 

Printability 4 2 3 1 4 4 

Smoothness 4 2 3 1 5 4 

Stiffness 2 4 3 4 2 3 

Tensile Strength 3 4 3 5 i 1 2 

Tearing Resistance 3 4 3 5 ! 1 2 

Source: Jaakko Poyry Consulting, Inc., 1991 

BHK = Bleached hardwood kraft USK = Unbleached softwood kraft 
BSK = Bleached softwood kraft GWD == Stone groundwood pulp 
UHK = Unbleached hardwood kraft TMP = Thermo mechanical pulp 

4.4 
Nonfiber Components of Paper and Paperboard 

The nonfiber components of paper will affect the choice of recovered paper 
deinking and pulping options, the ultimate yield of usable fiber, and the 
amount of rejects and sludge for disposal. Nonfiber components, such as 
fillers, sizing, and coatings can be classified in two ways, additives and aids, 
as described below: 

Additives 

• 	 Internal additives which are added to the stock or white water at the wet 
end of the machine before the paper is formed, or 
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• 	 External additives which are applied to the surface of the wet web or 
paper sheet. There are also converting additives which are applied to the 
finished paper or paperboard during converting operations. 

Aids 

• 	 Processing aids are intended to influence or control papermaking process 
variables. 

• 	 Functional aids are primarily intended to improve or control the 
properties or functionalities of the paper or paperboard produced. 

4.4.1 
Fillers 

Fillers are classified as an internal additive and functional aid, and are used 
to increase opacity, brightness and smoothness; to improve the printing 
characteristics of the paper; and to reduce ink: strike through. Fillers also 
reduce stiffness and bulk and make a limper sheet. Usually this is a 
disadvantage. Fillers generally reduce the strength of paper (fold, tear, and 
tensile). Internal bond strength is also reduced as the percentage of filler is 
increased. Examples of fillers are clays, titanium dioxide, precipitated and 
ground calcium carbonate and synthetic pigments. 

4.4.2 
Sizing 

Surface sizing is used to improve surface strength for offset printing. It 
decreases porosity, improves ink: holdout, and increases the strength and 
stiffness of paper. 

Internal sizing can be used to improve internal fiber bonding as well as to 
decrease the water absorption properties of paper. 

4.4.3 
Coatings 

Coatings are used to improve the surface characteristics, printability and 
overall appearance of paper. When applied to paper, coating will generally 
improve smoothness, ink: holdout, print quality, and gloss. Opacity increases 
with heavier coating weight. As coat weight increases for a given basis 
weight, the base stock weight must be reduced correspondingly. A reduction 
in base stock weight lowers caliper, opacity, stiffness, and strength. 

Some packaging grades, primarily folding boxboard, are coated to provide 
a superior printing surface. 
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The properties provided or enhanced by the nonfiber components of paper 
and paperboard are summarized in Chart 4-2. The properties are rated on 
a scale of 1 to 5 as follows: 

Scale Properties Provided 

5 High 

4 Medium 

3 Neutral 

2 Low 

1 Very Low 

o Not Applicable 

CHART 4-2 
Nonfiber Characteristics - Relative Values 

Filler· Sizing Coating 

Brightness 5 0 5 

Bulk 0 0 0 

Cleanliness 4 3 4 

Dimensional Stability 0 3 4 

Folding Endurcnce 0 4 4 

Formation 0 0 0 

Opacity 5 0 5 

Printability 5 4 5 

Smoothness 5 0 5 

Stiffness 0 4 4 

Tensile Strength 0 4 4 

Tearing Resistance 0 4 4 

Source: Jaakko Poyry Consulting, Inc., 1991 

4,5 
Secondary Fiber Properties 

Different grades of recovered paper provide different properties to paper. 
Some grades are more easily substituted than others. In general, the source 
(original product) of the recovered paper will dictate into which paper grades 
it can be recycled. A short description of the major grades of recovered 
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paper and the properties they provide was presented in Section 2, 
Definition/Grade Description of this volume. The properties provided by 
recovered paper are summarized in Chart 4-3. 

CHART 4-3 
Properties Provided by Recovered Paper 

OCC HGO OWP 

Brightness 1 3 

Bulk 1 

Cleanliness 2 4 

Dimensional Stability 2 3 

Folding Endurmce 4 4 

Formation 2 4 

Opacity 2 3 

Printability 1 4 

Smoothness 1 3 

Stiffness 4 3 

Tensile Strength '4 3 

Tearing Resistance 3 2 

4 

1 

3 

3 

3 

4 

3 

4 

3 

3 

3 

2 

PS ONP OMG 

5 2 3 

2 4 4 

5 2 2 

3 I 4 3 

4 2 3 

4 4 3 

2 -H-:3 

2 4 4 

3 2 4 

3 2 3 

2 1 2 

MP 

2 

3 

1 

2 

2 

2 

3 

2 

2 

2 

3 

2 

Source: Jaakko Poyry Consulting. l':l.c•• 1991 

OCC 
HGD 
OWP 

= Old COlTUgated Containers 
- High Grade Deinking 
== Office Waste Paper 

PS ""' 
ONP -
OMG 

MP 

Pulp Substitutes 
Old Newspapers 

- Old Magazines 

= Mixed Paper 

5 
END-USES OF RECOVERED PAPER 

The adage "where there is a will, there is a way" has been applied to the use 
of recovered paper by groups within the industry. Each grade of recovered 
paper bas a tremendous variety of end-uses and assessing the best end-use is 
probably one of the most controversial and difficult aspects of recycling. 
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5.1 
Purpose 

A comprehensive assessment of potential end-use applications for recovered 
paper needs to consider two major factors: 

• End-user demand and specifications, and 
• The ability of the product to accept varied fibers. 

5.1.1 
End-User Specifications and Demand 

End-user specifications, which are sometimes at odds with end-user demand, 
need to be considered to determine the best uses for recovered paper. 
Specifications for major end-products will be addressed separately from 
demand. 

End-user demand is driven by interrelated forces, including legislative 
requirements, environmental pressures, and consumer demand. Federal and 
state legislative trends pertaining to recovered paper are summarized in 
appendix E. 

5.1.2 
The Ability of the Product to Accept Varied Fibers 

This assessment answers two basic questions: 

• Is it possible? 
• Is it worth it? 

Is it possible? (What are the technical limitations and fiber availability?) 

In some cases, the use of recovered paper is dictated by the production 
equipment present in a facility (pulping, cleaning, and deinldng) and the type 
of paper machine (e.g. cylinder vs. fourdriner). In other cases, the physical 
properties of the fiber are the key factors. Deinldng and pulping 
technologies are discussed in Section 5 of this paper; physical characteristics 
and properties of virgin and recovered fiber are covered in Section 6. 

The supply ofvarious fibers (both virgin and recovered) as well as the ability 
of the user mill to secure and use the required fiber (Le. vertical integration 
into forestry. pulping, and/or paper stock procurement) must be considered. 
Regional supply and recovery are discussed in Section 8. 
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Is it worth it? (What are the economic considerations?) 

In general, if two products are competing for the same fiber source, the 
higher value-added product will prevail. The profit margin or value-added 
aspect of the various end-products are mill specific and depend on so 
variables that a general evaluation is neither possible nor desirable. 

In the following sections, seven primary end-use markets will be discussed 
in terms of end-user demand and specifications and the ability of the product 
to accept varied fibers. Not all of these end-use products are manufactured 
from paper and paperboard produced in Minnesota. However, it is important 
to understand the range of uses for recovered paper in order to assess the 
potential impact of recovered paper use on the Minnesota forest products 
industry. Some end-use markets have historically used large percentages of 
recovered fiber as part of their furnish. These end-uses are marked with an 
asterisk (*): 

• Folding Cartons* 
• Corrugated Boxes* 
• Newspapers 
• Directories 
• Magazines and Catalogs 
• Communication Papers 
• Tissue & Towel Products* 

5.2 
Folding Cartons 

Folding cartons are manufactured from three primary boxboard grades 
solid bleached sulfate (SBS), solid unbleached sulfate (SUS) and recycled 
boxboard. A potential fourth grade, coated natural kraft (CNK) is created 
when SUS is clay coated. 

5.2.1 
End-User Specifications and Demand 

End-User Specifications 
The primary end-user specifications for folding cartons are bulk and stiffness 
of the boxboard. These provide structural strength and protection for fresh 
bakery products and other food items, and prevent bulging of packed folding 
cartons for cereal, detergents, hardware items, and other dry goods. 

Some folding cartons have graphic or printability requirements which conflict 
with the properties provided by recovered fiber. To minimize this conflict, 
recycled boxboard is often coated with clay to improve the printing surface. 
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In the late 1980s, there was great optimism for the use of recovered fiber in 
folding cartons. Several consumer products companies switched from virgin 
SBS to clay-coated recycled boxboard to convey a concern about the 
environment and the reduction of solid waste. However, due to lower 
performance characteristics of recycled boxboard versus SBS, a number of 
these companies have switched back to SBS or to CNK.. The latter performs 
comparably to SBS, has a white top for printability and is more economical. 

Due to a high quality print surface, SBS folding cartons are primarily used 
for cosmetic and liquor packaging. They are also used to convey an 
appearance of cleanliness, particularly in the food industry. The use of 
significant additional amounts of recovered fiber, other than PS or HGD, is 
perceived by the end-users to affect the appearance and cleanliness of these 
high quality cartons. 

A blend of softwoods and hardwoods is used to make bleached board. The 
mix is varied according to the desired strength, density, and printability. 
Softwood content is higher for liquid packaging, for example, because of tear 
and tensile strength requirements. A multi-ply, virgin board typically has a 
high groundwood content in the middle ply. The top and bottom layers are 
made from a mixture of hardwood and softwood bleached kraft pulp. The 
cost is generally lower than for board made on a single-ply fourdrinier 
machine because of the use of lower cost groundwood pulp in the middle ply. 

Unbleached (or recycled) boxboard typically consists of 100% recovered 
paper and is usually made in four or more plies on a multi-ply paper 
machine. The top layer is made from high quality recovered paper. Middle 
plies can be made with lower quality recovered paper such as ONP and 
mixed papers. The fiber content of the bottom layer (or back ply) depends 
on the strength and appearance preferred in the finished product. Fiber 
choices include ONP, OCC, and pulp substitutes. 

The properties desired in the manufacture of folding boxboard and the 
properties provided by the various virgin and recovered fiber components are 
shown in Chart 5-1. 
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CHART 5-1 
Interrelationships of Paper and Fiber Properties - Foldine Boxboard 

Desired Provided 
Folding 

Properties Boxboard oce ONP MP BHK BSK 

Brightness 3 1 2 2 5 5 

Bulk 5 2 4 3 , 2 

Cleanliness 3 2 2 , 5 5 

Dimensional Stability 2 2 4 2 3 2 

Folding Endurance 4 4 2 2 4 5 

Formation 3 2 4 2 3 2 

Opacity 0 2 4 3 4 2 

Printability 4 , 3 2 4 2 

Smoothness 4 1 4 2 4 2 

Stiffness 5 4 2 2 2 4 

Tensne Strength 4 4 2 
I _ 

I ;j 3 4 

Tearing Resistance 0 4 1 2 3 4 

Source: Jaakko Poyry Consuft1ng. Inc•• 1991 

Demand 
Most folding cartons are used in the food, beverage, cosmetic, drug, and 
detergent markets. Smaller amounts are used to package hardware, clothing, 
and home furnishings. Overall demand for boxboard to make folding cartons 
and other products has been fairly stable over the past ten years, and is not 
expected to change much through 2000, as shown below. The strong growth 
between 1985-1990 generally reflects the economic conditions of the latter 
part of the decade. 

Demand 
(MM Tons) 

1980 10.3 
1985 11.0 
1990 13.0 
1995F 14.0 
2000F 15.0 

C,A,Q

1.4% 
3.3% 
1.6% 
1.4% 

,R,* 

(1980-1985) 
(1985-1990) 
(1990-1995) 
(1995-2000) 

* Compound Annual Growth Rate 
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Increased demand for folding cartons, and the resulting use of recovered 
fiber will be minimal during the next decade, primarily for two reasons: 

1. 	 Most markets that use folding carton packaging are mature. Annual 
growth in demand for folding cartons is expected to range from 1-2 % 
through 2000. Growth will be hindered by reduced packaging on health 
and beauty products, and reduced package size in other products. 

2. 	 Manufacturers of folding cartons are already major users of recovered 
fiber. Increased use will depend on technological developments in 
equipment and relaxation of end-user requirements for cleanliness and 
appearance. 

Availability of Recovered Fiber 
The specific grades of recovered fiber used to make boxboard are 
summarized below. 

Total U.S. 	 Midwest Region 

ace 64~ 
PS 4% ace 67% PS 2% 

awp 6% 

The U,S, recovery rate for OCC, the primary grade, was 53% in 1990 and 
is expected to increase to 67% by 2000, approaching practical recovery 
limits. The availabiJity of OCC will be limited towards the end of the 
decade, causing a potential shortage of OCC available for use in lower value 
added products such as boxboard. 

Supplies of ONP, OWP, and PS are also expected to tighten by 2000 as 
demand for these fibers increases. Greater use of MP may become necessary 
by the end of the decade in order to maintain current utilization rates of 
recovered paper in boxboard. 
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Ability of Product to Accept Varied Fibers 

Fiber Substitution Ability 
Folding carton boxboard already uses most major grades of recovered paper 
to some degree. Low cost grades such as DNP, DWP, and MP could 
displace more DeC, especially when they can be hidden in the inner layers 
of multi-ply board or used to produce a brighter surface. 

Significantly increasing the use of recovered fiber in food grade packaging, 
especially packaging in direct contact with food, is not realistic. While the 
U.S. Food & Drug Administration (FDA) does not prohibit the use of 
recovered fiber in direct contact with food, it does require that the package 
be certified as "free from harmful and deleterious materials". Most recycled 
boxboard mills are reluctant to provide this level of verification. 

Although board mills could produce recycled SBS using PS or lightly printed 
HOD grades, they would compete with printing & writing and tissue 
producers for limited supplies of recovered fiber. Existing virgin board mills 
are already integrated to virgin fiber, so substitution of recovered fiber is 
more than a question of ability. The economic implications of excess virgin 
pulp capacity must also be considered. 

Economic Considerations 
The ability to pay for fiber is extremely mill specific. Fiber paying ability 
is based on profit margins, and generalizations cannot be made. 

Producers of recycled boxboard compete with containerboard (linerboard and 
corrugating medium) producers for supplies of DeC, and with newsprint, 
tissue and building materials producers for other grades. Prices for oce are 
expected to increase by the end of the decade as the availability decreases. 
While the selling price for boxboard is higher than linerboard or corrugating 
medium, boxboard's greater ability to accept alternative fibers will also 
dictate to some extent where oce is used. 

Producers of SBS or white top boards would compete with printing & 
writing, market deinked pulp, and tissue mills for supplies of white fibers 
such as PS, HOD and OWP. Based solely on comparisons of product selling 
prices, it would appear that producers of printing & writing papers ($840
$2,440 per ton) can generally afford to pay more for recovered fiber than 
producers of SBS ($750-$840 per ton) or tissue ($700-$1,000 per ton for 
jumbo rolls). 
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5.3 
Corrugated Boxes 

Linerboard and corrugating medium (fluting) are combined to construct a 
corrugated box. The corrugated box has traditionally been used primarily as 
a shipping container to protect a product from its point of manufacture, 
through the distribution chain, to its ultimate end-user. More recently, they 
have been used for point-of-purchase (POP) displays. 

5.3.1 
End-User Specifications and Demand 

End-User Specifications 
Corrugated boxes used in the interstate shipment of products on common 
carriers are subject to Rule 41 for rail and truck shipments. These 
regulations specify the minimum construction requirements of corrugated 
boxes relative to the size and weight of the packaged product. 

In early 1991, an Alternate Rule 41 and Item 222 were introduced to allow 
corrugated containers to comply with edge crush and compression strength 
standards rather than basis weight and burst strength. The alternate rule 
favors the use of high performance linerboard - an improved grade which 
provides higher stacking strength at a lower basis weight. High performance 
linerboard would be used with heavier weight medium. The increase in 
weight of the medium would not completely offset the decrease in weight of 
the linerboard. This could result in lighter boxes and less recovered fiber 
required, but also less OCC available for recovery. 

Another corrugated box requirement is graphic print quality. Most 
corrugated boxes are used to contain a product during transit, and printing 
is limited to basic product identification. However, a growing portion of 
corrugated boxes used for retail displays has a white outer liner to enhance 
the graphics of the box. Surface printability is important for these boxes. 

The properties desired in the manufacture of linerboard and corrugating 
medium, the two components of container board are different. The primary 
requirements of linerboard are a high level of edge crush stiffness and burst 
resistance, along with good appearance and printability on one surface. 
These needs are satisfied by using high yield, well refined kraft on the top 
liner. Starch may be used to help meet strength requirements. The 
properties desired in the manufacture of linerboard and the properties 
provided by the various virgin and recovered fiber components are shown in 
Cbart 5-2. 
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CHART 5-2 
Interrelationships of Paper and Fiber Properties - Linerboard 

Desired Provided 

Properties Unerboard OCC ONP K 

Brightness 2 1 2 2 .. 
Bulk 0 2 4 3 I 2 

Cleanliness 2 2 2 1 I 3 

Dimensional Stability 2 2 4 2 1 

Folding Endura1Ce 4 4 2 2 5 

Formation 4 2 4 2 2 

Opacity 0 2 4 3 5 

Printability 3 1 3 2 1 

Smoothness 4 1 4 2 1 

Stiffness 5 4 2 2 4 

Tensile Strength 5 4 2 3 5 

Tearing Resistance 3 3 1 2 5 

Source: Jaakko poyry Consulting, Inc •• 1991 

The corrugating medium or fluted layer provides much of the stiffness 
required for corrugated box construction. For this purpose, the major 
requirements are stiffness and resistance to crushing. Sheet finish and 
appearance can be ignored in most instances. Generally, semichemical pulps 
are ideal for corrugating medium because of high stiffness and crush 
resistance, although these pulps are notably weak with respect to the more 
common strength criteria. 

The properties desired in the manufacture of corrugating medium and the 
properties provided by the various virgin and recovered fiber components are 
shown in Chart 5-3. 
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CHART 5-3 
Interrelationships of PAPer and Fiber Properties - Corrugating Medium 

Desired Provided i 

Corrugating Semi-
IProperties Medium ace ONP MP USK chern 

Brightness 1 1 2 2 1 1 

Bulk 1 2 4 3 2 4 

Cleanliness 2 2 2 1 3 3 

Dimensional Stability 2 2 4 2 1 2 

Folding Endurance 3 4 2 2 5 2 

Formation 2 2 4 2 2 3 

Opacity 0 2 4 3 5 5 

Printability 0 1 3 2 1 1 

Smoothness 1 1 4 2 1 1 

Stiffness 5 4 2 2 4 5 

Tensile Strength 3 4 2 3 5 2 

Tearing Resistance 0 3 1 2 5 2 

Source: Jaakko Poyry Consulting, Inc., 1991 

Demand 
Industrial production is considered to be an indicator of demand for 
linerboard and medium by corrugating plants. With the advent of Alternate 
Rule 41, square footage will continue to parallel industrial production. 
Tonnage demand, however, will depend on the acceptance and use of high 
performance linerboard. Tonnage growth may slow or even decline, 
particularly if source reduction takes hold. Overall demand for linerboard 
and corrugating medium is shown below: 

Demand 
(MM Tons) C.A,G.R. * 

1980 17.4 
1985 19.6 2.4% (1980-1985) 
1990 21.6 3.7% (1985-1990) 
1995F 25.6 1.7 % (1990-1995) 
2000F 28.1 1.9% (1995-2000) 

* Compound Annual Growth Rate 
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The ultimate end-users of corrugated boxes are aware that linerboard and 
medium contain recovered fibers, but most do not specifically request it. 
Some end-users, however, are requesting corrugated boxes with a minimum 
recovered fiber content of 35 %. Others, such as McDonald's and Walmart, 
are simply asking suppliers to use corrugated boxes with a high percentage 
of recovered fiber. 

Availability of Recovered Fiber 
The specific grades of recovered fiber used to make containerboard are 
summarized below: 

Total U.S. Midwest Region 

ONP 3$ OCC 82$ 

, OWP 3$ 

MP 5$ 

ONP 6$ 

PS 3$ 
OWP 2$ 

Over one million tons of new recycled linerboard capacity have been 
announced for start-up over the next few years, with an additional 600,000 
tons under study. Recovery of OCC is expected to approach maximum 
practical rates by 2000, and concerns about availability might hinder mill 
expansions. A potential shortage of OCC, especially in the South and West 
regions of the U.S., will encourage users to seek alternative grades or to 
develop improved nonfiber additives to provide the desired properties for 
stacking strength (edge crush and stiffness). 

Corrugating medium, which currently uses large amounts of recovered fiber, 
is one of the lower value-added products in the paper product chain. Use of 
recycled corrugating medium provides a less costly way of adding or 
increasing the recycled content in corrugated containers. Corrugating 
medium is made from OCC, ONP and MP. With the use of high
performance linerboard, a heavier weight medium provides increased 
stacking strength. Under certain circumstances, (I.e. where stacking strength 
is not as important), manufacturers will replace some OCC with lesser 
strength fibers. 
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Ability of Product to Accept Varied Fibers 

Fiber Substitution Ability 
Containerboard (linerboard and medium) accounts for 50% of the recovered 
fiber currently utilized by the U.S. paper and board industry. oce is the 
recovered fiber of choice, due to its strength and stiffness properties. This 
grade accounted for 89 % of the recovered fiber used in containerboard in 
1990. By 2000, it is expected to provide over 90% of the total recovered 
fiber requirements for this end-product. 

With such high utilization of one grade specifically for its physical 
properties, there is limited opportunity to substitute alternative recovered 
fibers. An exception is the possible use of ONP, OWP, or PS in white top 
linerboard. White top linerboard is currently a small portion of the total 
linerboard market, but is expected to grow dramatically if source reduction 
forces corrugated shipping containers to double as retail displays. This dual 
role would present an opportunity for increased use of white grades of 
recovered paper. In Europe, white top linerboard represents over 35 %of the 
total market, compared to less than 15% in the U.S. 

MP and OWP grades could replace some oee in corrugating medium, 
especially in areas where oce supplies are tight. These grades are 
compatible with the requirements ofcorrugating medium, which include fiber 
structural strength but not uniform color or even surfaces. Use of heavier 
medium, probable under the new Alternative Rule 41, will also favor 
substitution of lower grades. 

Economic Considerations 
Linerboard and medium are considered commodity grades. In general, 
producers of commodity grades want to be low cost producers in order to 
obtain maximum profit margins and compete successfully. To be a low cost 
producer of commodity products, vertical integration is required and 
economies of scale are important. A producer's ability to pay for fiber is, 
however, based on mill specific profit margins. 

The use of recovered fiber in linerboard in North America is limited 
compared to Western Europe or Japan, where usage has been driven by the 
economics of manufacture (Le. high cost of virgin fiber). The economic 
incentive to use recovered fiber in North America, and particularly in the 
U.S., is more limited than in Europe and Japan as most of the American 
producers are fully integrated into virgin kraft. These producers are located 
in the U.S. South, the lowest wood cost region in North America. 
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5.4 
Newspapers 

The high visibility of newspapers in the municipal solid waste stream and the 
proven ability of newsprint producers to make an acceptable quality recycled 
newsprint have caused newspapers to be prime recycling targets. Newsprint 
is also the focus of recent legislation and voluntary agreements for recycled 
content. 

5.4.1 
End-User Specifications and Demand 

End-User Specifications 
In the broadest sense, newsprint can be defmed as any paper capable of being 
run through a modem high speed printing press and producing an acceptable 
sheet of newspaper at a reasonable cost. The functional requirements of 
newsprint are runnability on the press, printability, good general appearance, 
and low price. 

Newsprint furnish has historically been a mixture of mechanical pulp and 
lightly refined chemical pulp. The mechanical pulp contributes valuable 
properties to the newsprint, all of which are related to printability. The most 
important is opacity. The strength properties of mechanical pulp are usually 
insufficient to produce a sheet that runs well on the presses. As a result, the 
paper is usually reinforced with kraft chemical pulp in amounts that can 
reach 30%, although the trend is toward less kraft. While giving newsprint 
better strength, chemical pulp also adversely affects the printing 
characteristics and increases the manufacturing costs. 

Recent developments in newsprint have seen a shift from stone groundwood 
to TMP. This has allowed significant reductions in the amount of kraft pulp 
required (as low as 4-5%) and there are at least two mills in North America 
using a 100% TMP furnish. 

Because of the printing method used in the newspaper publishing industry, 
newsprint must meet a number of requirements related to runnability. The 
major requirements are sufficient web strength to prevent breaks during 
printing and adequate fiber bonding to prevent surface linting. As newsprint 
mills rely on increasing amounts of recovered ONP as the primary fiber 
source, strength properties will begin to deteriorate. Currently, mechanical 
pulp fibers can be recycled only two or three times in a closed system before 
fiber strength falls below minimum requirements. 

To compensate for the strength loss, an increased amount of virgin fiber may 
be needed. The long fibers in OMG also provide strength. Other 
ingredients such as starch, resins, or surface sizing may be added to increase 
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strength properties and to improve the printing surface. Additives decrease 
porosity, but porosity is essential for coldset inks to be absorbed into the 
surface of the paper. Thus, user specifications seem to be at odds with user 
desires for recycled content paper, and compromises are likely. 

The properties desired in the manufacture of newsprint and the properties 
provided by the various virgin and recovered fiber components are shown in 
Chart 54. The properties are rated on a scale of 1-5 as follows: 

Newsprint Properties Provided 
Scale Properties Desired By Recovered and Virgin Fibers 
5 Very Important High 
4 Important Medium 
3 Limited Impact Neutral 
2 Not Important Low 
1 Undesirable Very Low 
o Not Applicable Not Applicable 

CHART 54 
Interrelationships of Paper and Fiber Prsmerties - Newsprint 

Desired Provided 

Properties Newsprint ONP OMG GWD TMP 

Brightness 3 2 3 3 3 

Bulk 4 4 4 4 5 

Dimensional Stability 2 4 3 3 3 

Folding Endurcnce 3 2 3 1 1 

Formation 3 4 3 4 4 

Opacity 5 4 4 5 4 

Printability 4 2 3 4 4 

Smoothness 4 4 5 5 4 

Stiffness 4 2 3 3 4 

Tensile Strength 4 2 3 1 2 

Tearing Resistance 0 1 2 1 2 

BSK 

5 

2 

2 

5 

2 

2 

2 

2 

4 

4 

4 

Source: Jaakko Poyry Consulting, Inc. 1991 
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Demand 
Recycled newsprint is not a new product. Some producers have been making 
good quality recycled newsprint for several years. Some of these suppliers 
use 100% recovered paper in their newsprint furnish. 

Newspaper publishers in states face legislation requiring the use of recycled 
newsprint. In 1990, seven states had laws which required the use of recycled 
content newsprint; publishers have voluntarily agreed to minimum content 
goals in five other states. 

The prolonged recession and slackening advertising revenues have caused a 
recent decline in newsprint demand. Most newspapers contain fewer pages 
due to reduced advertising. Some newspapers have gone out of business; 
others have merged morning and evening editions into one paper. 

Daily newspapers account for 70%-75% of the newsprint consumed in the 
U.S. Daily newspaper readership has remained flat over the last 20 years. 
Sunday readership has increased slightly during the same time. The 
percentage ofthe adult population reading newspapers, however, has dropped 
to about 65 % of the total U.S. adult popUlation from just over 70 % in 1980. 

The short-term forecast demand for newsprint looks troubled. Newspapers 
are competing with other media to convey news, advertising, and 
entertainment. Commercial and cable television report the news 
instantaneously from around the world. The advent of the VCR and video 
movie rental stores have also had an impact on reading as a form of 
relaxation and entertainment. 

The result is a growth forecast for newspapers which falls below GNP 
growth for the decade. However, recycled newsprint suppliers are becoming 
the preferred suppliers at most newsprint printing plants. This status is due 
to the need of newspaper publishers to comply with laws and voluntary 
agreements supporting the use of recycled newsprint. The demand for 
newsprint is summarized as follows: 

Demand 
<MM Tons) C.A.G.R.* 

1980 11.4 
1985 12.8 2.3% (1980-1985) 
1990 13.4 0.9% (1985-1990) 
1995F 14.6 1.8% (1990-1995) 
2000F 15.6 1.8% (1995-2000) 

* Compound Annual Growth Rate 
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Availability of Recovered Fiber 
The specific grades of recovered fiber used to make newsprint are 
summarized below: 

Total U.S. Midwest Region 

The main fiber used, ONP, is currently in excess supply in most regions of 
the country. Newspapers are readily identifiable by residents, and municipal 
recycling collection programs require newspapers to be separated from 
municipal waste. The current oversupply is expected to reverse by 1995, as 
several new recycled newsprint mills come on line. 

Magazines, catalogs, and inserts are another source of fiber for newsprint; 
they supply strong chemical fibers and the clay coating adds opacity. As 
advanced flotation deinking systems become more common, OMG will be 
required in greater quantities as an economical source of clay. 

Most OMG comes from publishers and newsstands in the form of scrap and 
unsold magazines. Only a few municipalities currently collect magazines 
with newspapers; more are likely to do so in the future. 

5.4.2 
Ability of Product to Accept Varied Fibers 

Fiber Substitution Ability 
Recycled newsprint contains primarily ONP and OMG. There are few other 
sources of mechanical fiber that can be substituted. Old telephone books 
(OTB) is the only other grade of recovered paper made almost entirely from 
mechanical fiber. However, OTB poses collection, cleaning, and bleaching 
challenges for the average recycled newsprint mill. Hot melt glues, coatings, 
and yellow dies must be removed by the deinking process. A continuous 
source may also be difficult to obtain since telephone books are generally 
distributed only once a year in most areas. 

As additional flotation deinking capacity comes on line, additional OMG will 
be required. ONP, however, will continue to be the dominant recovered 
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fiber used in newsprint, and recycling of ONP into newsprint is considered 
the best use for the fiber. 

Economic Considerations 
The economic incentive to use recovered fiber in newsprint in North America 
has historically been limited for several reasons. Newsprint is manufactured 
primarily from mechanical pulp, which is the lowest cost virgin pulp 
produced. Additionally, most of the production capacity is located in regions 
away from metropolitan areas, making procurement difficult and increasing 
the cost of recovered fiber. 

As a result of the strong demand by consumers and supporting legislation, 
the current supply structure has been challenged. New recycled newsprint 
mills are being contemplated near metropolitan areas to take advantage of the 
short transportation distances. These mills can achieve comparable, or even 
lower operating costs than the most efficient virgin producers. 

Deep discounts currently maintain operating rates at reasonable levels and 
protect market share, and these have caused profits to plunge. Nevertheless, 
most mills face similar hardships, and investment in deinking is viewed as 
necessary to maintain supplier relationships. Despite conflicting economics, 
recycled newsprint capacity will also be added in traditional producing 
regions such as Canada, where most of the mills are located away from large 
metropolitan areas. 

The use of recovered fiber at these mills is not driven by economics but by 
the necessity to respond to consumer demand. 

5.5 
Directories 

Directories include telephone directories published by the Regional Bell 
Operating Companies as well as independent utilities and publishers . Most 
of the paper used to make directories is 18-22.5 pound directory paper. 
Newsprint, coated groundwood, SC, and freesheet grades are also used . A 
shortage of recycled directory paper has prompted some publishers to 
substitute recycled content newsprint. 

5.5.1 
End-User Specifications and Demand 

End-User Specifications 
Recycled content is a critical issue in the directory publishing industry. Most 
phone companies are publicly owned and have a desire to convey an 
environmentally friendly image. Although some state legislation is aimed at 
recycled fiber content of telephone directories, the primary driving force 
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comes from directory publishers. publishers are pushing their paper 
suppliers for recycled content directory paper. The Yellow Pages Publishers 
Association (YPPA) has established goals for recovered fiber content. As of 
March 1990 these goals were: 10% recovered fiber content by 1993, 25% 
by 1995, and 40% by 1998, 

Most directories are printed on high speed offset and flexographic presses 
which require sufficient surface strength to prevent linting, plus a surface 
which accepts offset printing inks. In addition, directory publishers want a 
uniform sheet in terms of physical properties and color to insure that the 
paper runs consistently on the press and the printed directory presents a 
quality image. Due to lower basis weights, the opacity of the sheet is very 
important. 

Telephone directory users require two properties: 

• 	 Opacity so there is no read through from printing on the back of the 
page. 

• 	 Brightness so there is good color contrast between the paper and the ink. 

The properties desired in the manufacture of uncoated groundwood papers 
(e.g. directory and SC papers) and the properties provided by the various 
virgin and recovered fiber components are shown in Chart 5-5. 
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CHART 5-5 
Interrelationships of Paper and Fiber Properties - Uncoated Groundwood 

Desired Provided 
Uncoated 

Groundwood 
Properties Paper BSK GWO TMP HGD OWP PS ONP OMG Filler 

Brightness 4 5 3 3 ':I 4 5 2 3 5 

Bulk 2 4 5 1 1 2 4 4 o I 
Cleanliness 3 5 4 4 4 3 I 5 2 2 4 

Dimensional Stability 5 2 3 3 3 3 3 4 3 0 

Folding Endurance 3 5 1 1 4 3 4 2 3 0 

Formation 5 2 4 4 4 4 <4 4 3 0 

Opacity 5 2 5 4 3 3 2 4 4 0 

Printability 5 2 5 4 4 4 3 3 4 5 

Smoothness 5 2 5 4 3 3 2 4 4 5 

Stiffness 4 4 3 3 3 3 3 2 4 0 

Tensile Strength 4 4 1 2 3 3 2 3 0 

Tearing Resistance n 4 1 1 2 0 

Source: Jaakko poyry Consulting, Inc., 1991 

Demand 
Demand for directory papers was highest immediately following the break up 
of AT&T in 1984, and settled somewhat between 1989-1991. The long-term 
growth forecast, which is expected to parallel changes in population and 
advertising expenditures through the end of the decade, is presented below: 

Demand 
<MM Tons> C.A.G.R.* 

1985 0.5 
1990 0.7 6.8% (1985-1990) 
1995F 0.8 2.6% (1990-1995) 
2000F 0.9 2.6% (1995-2000)
* Compound Annual Growth Rate 

Directory publishers issue over 6,300 new directories every year. Because 
of the wide distribution of directories to households and businesses, the 
recyclability of the old directories is an immediate concern when new 
directories are distributed. 
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Availability of Recovered Fiber 
The availability of ONP and OMG as discussed for newspapers also holds 
true for directories. The current oversupply of ONP is expected to tighten 
as new deinking facilities come on line at newsprint mills. 

Directory publishers in states are under pressure to reduce the amount of 
directories going to landfill sites. Even though end-users would like to see 
old directories (OTB) recycled into new directory paper, very few are used 
for this purpose. Certain glues used in the binding of telephone directories 
are considered contaminants. In addition, covers are generally printed with 
UV-cured inks which are very difficult to deink. This presents an 
opportunity for mills able to reuse OTB. Most OTB collected through 
recycling programs is used in tissue products, building materials, animal 
bedding, and mulch. 

5.5.2 
Ability of Product to Accept Varied Fibers 

Fiber Substitution Ability 
Recycled content directory paper, like newsprint, contains primarily ONP 
and OMG. The only other source of mechanical fiber that can be substituted 
is OTB, ONP is and will probably continue to be the dominant recovered 
fiber used in directory paper. Thus, directory paper will compete with 
newsprint for available supply. However, competition is not currently an 
issue since there is very limited production of recycled content directory 
paper. 

Economic Considerations 
The ability to pay for fiber is very mill specific, and no two mills will have 
the same costs. However, an initial comparison of the prices of directory 
paper ($750-$870) and newsprint ($497-$621) suggests that directory paper 
manufacturers might fare well in a price based competition for limited 
supplies of recovered fiber. 

The economic incentive to use recovered fiber in directory paper can be 
compared to newsprint. The fiber furnish is mostly mechanical pulp and the 
paper is only machine calendered. The producers of directory paper are all 
integrated into mechanical pulp, but several producers purchase the softwood 
kraft pulp component of the furnish from open markets. The ability to 
substitute some of the purchased softwood kraft pulp with pulp substitutes 
offers an economic incentive for some producers. Market deinked pulp 
cannot always substituted because it generally contains a high percentage of 
hardwood fibers. 

Another major consideration is new capacity based on 100% recovered fiber. 
The ability to use old telephone directories as a fiber source could result in 

A-43 



Jaakko Povrv Consulting, Inc .. Minnesota GElS, Background Paper on Recycled Fiber Opportunities 

an economic incentive and strong consumer appeal. There is currently very 
little directory production based on recovered fiber, but it is likely that a 
recycled product containing a mix of ONP, OMG and old directories as its 
main fiber sources will evolve. 

5.6 
Magazines and Catalogs 

A wide range of coated and uncoated groundwood and freesheet papers are 
used to make magazines and catalogs. The magazine industry typically uses 
uncoated and coated groundwood papers (Coated #4 and #5). Although the 
use of recovered fiber in magazine papers is increasing, it currently 
represents less than 5 % of the total paper used in magazine and catalog 
publishing. 

5.6.1 
End-User Specifications and Demand 

End-User Specifications 
Quality, availability, and price are the three key end-user requirements for 
publication papers. Most magazines and catalogs are printed using the 
heatset offset or rotogravure processes. The most important quality 
requirements relate to printing characteristics: 

• Smoothness of surface for print quality 
• Gloss of both paper and print 
• Brightness for readability 
• Opacity for readability and no show-through 
• Porosity for ink absorption 
• Surface strength to eliminate linting 

For the printer, the most important factors are smoothness for print quality 
and surface strength to eliminate linting. Gloss is important in some catalogs 
and upscale publications. Printers also desire sheet uniformity, including 
porosity for ink absorption. For rotogravure printing, a particularly smooth 
sheet with good compressibility is desired for runnability on the press. 

An industry survey conducted for this paper indicated that limited availability 
is the overwhelming reason for not using more recovered fiber in magazines 
and catalogs. Due to this limited availability and high demand, recovered 
fiber content grades currently sell at a premium compared to virgin fiber 
products. 

Availability is a key end-user requirement, especially for publications with 
a large circulation. While there are currently dozens of brands of recycled 
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publication paper on the market, obtaining enough recycled content paper to 
print a national weekly magazine is still virtually impossible, 

The cost of paper often represents up to 50% of the cost of printing a very 
long run magazine or catalog, and publishers are not willing to sacrifice costs 
for increased recycled content. In a recent informal survey, several major 
magazine publishers were asked if they would consider using recycled paper 
even if they had to pay more for it. The responses ranged from "absolutely 
not" to "maybe, but probably not." 

For recycled content fine papers, OWP provides an acceptable fiber mixture. 
Assuming OWP can be sufficiently deinked to the required cleanliness levels, 
it can also be used in coated freesheet grades. OWP is not, however, an 
acceptable fiber source for coated and uncoated mechanical publication 
grades. These grades would require OMG and possibly ONP, when 
sufficiently deinked. 

The properties desired in the manufacture of coated groundwood (Chart 5-6) 
and coated freesheet (Chart 5-7) are compared to the provided by various 
virgin and recovered fiber components below: 

CHART 5-6 
Interrelationships of Paper and Fiber Properties - Coated Groundwood 

Properties 

Brightness 

Bulk 

Cleanliness 

Oimensional Stabllitv 

Folding Endurance 

formation 

Opacity 

Printability 

Smoothness 

Stiffness 

Tensile Strength 

Tearing Resistance 

Oesired Provided 
Coated 

Groundwood 
Paper BSK GWD TMP HGD OWP PS ONP OMG Coating 

5 5 3 3 3 4 5 2 3 5 

3 2 4 5 1 1 2 4 4 0 

4 5 4 4 4 3 5 2 2 4 

5 2 3 3 3 3 3 4 3 4 

3 5 1 1 4 3 4 2 3 4 

5 2 4 4 4 4 4 4 3 0 

5 2 5 4 3 3 2 4 4 5 

5 2 5 4 4 4 3 3 4 5 

5 2 5 4 3 3 2 4 4 5 

4 4 3 3 3 3 3 2 4 4 

4 4 1 2 3 I 3 3 2 3 4 

0 4 1 2 2 2 2 1 2 4 

Source: Jaakko Pojry Consulting, Inc., 1991 
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Chart 5-7 
Interrelationships of Paper and Fiber Properties - Coated Freesheet 

1........... 00si~ Provided 
COated 

ProQE!rties Freesheet HGD OWP PS BSK BHK Coating 

Br!Rhtness 5 3 4 5 5 5 5 

Bulk 1 1 1 2 2 1 0 

Cleanliness 5 4 3 5 5 5 4 

Dimensional Stability 5 3 3 3 2 3 4 

Folding Enduralce 4 4 3 4 5 4 4 

Formation 5 4 4 4 2 3 0 

Opacity 5 3 3 2 2 4 5 

Printability 5 4 4 3 2 4 5 

Smoothness 5 3 3 2 2 4 5 

Stiffness 4 3 3 3 4 2 4 

Tensile Strength 4 3 3 3 4 3 4 

Tearing Resistance 4 2 2 2 4 3 4 

Source: Jaakko Poyry Consulting. Inc •• 1991 

Demand 
Both the magazine and catalog markets are maturing. Growth in demand is 
gradually declining - tonnage demand is increasing, but at a lower rate each 
year. Increases in demand are dependent on the success of publishers in 
identifying and fulfilling the needs of highly specific target groups. 
Historical and projected growth trends for SC papers and coated ground wood 
are shown below: 

SC Papers Coated Groundwood 
MM Tons C.A.G.R.* MM Tons C.A.G.R.* 

1980 nom. 2.7 
1985 1.0 n.a. 3.7 6.4% 
1990 1.4 7.2% 4.8 4.9% 
1995F 1.6 3.2% 5.4 2.8% 
2000F 1.9 3.2% 6.2 2.8% 

* Compound Annual Growth Rate 

Magazines with an environmental theme or editorial position have led the 
trend towards increased use of recycled content paper. Similarly, catalogs 
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aimed at the environmentally conscious consumer tend to use recycled 
content papers. 

At the present time, demand is driven by publishers rather than legislation. 
Time, Inc. has indicated a strong desire to order recycled content coated 
paper for several of their publications. They are working with several 
suppliers to find an adequate supply. 

The environmental push has collided with a serious economic downturn. For 
several years magazine publishers have faced reductions in advertising 
expenditures and subscription levels, combined with increased 
distribution/mailing costs and greater competition from other 
magazines/media. These factors work against increased use of higher priced 
recycled content papers. 

Catalog companies have also been affected by the economic down tum. In 
addition to the prolonged recession, postal rates and UPS delivery charges 
have increased. As paper comprises up to 50 % of the total cost, catalog 
publishers reluctant to use the more expensive recycled content paper. 

Distribution cost pressures are forcing some magazine and catalog publishers 
to reduce their basis weights by 2-4 pounds. The push to lighter basis 
weights makes a high utilization rate of recovered fiber in coated paper 
difficult to achieve, since these papers need very strong fibers to support the 
coatings and still keep overall sheet weights down. 

Fiber Availability 
Publication papers contain mostly groundwood fibers. Substitution of 
recovered fiber for virgin groundwood fibers would require ONP or OMG, 
placing mills in competition with manufactures of recycled newsprint (and to 
some extent, directory) for limited supplies of recovered paper. 

Chemical fiber needs could be filled by a variety of grades of recovered 
paper, including OWP. HGD. or PS. PS and HGD are already in short 
supply, with little potential for increased aVailability. The outlook for OWP 
is better. but several manufacturers of market deinked pulp have already 
announced plans for new capacity based on OWP. Tissue producers are also 
becoming larger consumers of OWP. 

Recycled content can also be achieved through the use of market deinked 
pulp. This is a likely alternative since relatively little recovered paper 
appears to be available for direct use in groundwood printing & writing 
paper. 
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5.6.2 
Ability of Product to Accept Varied Fibers 

Fiber Substitution Ability 
The heavy use of light weight coated papers for both magazine and catalog 
production limits the potential use of recovered fibers as substitutes for virgin 
fibers. The high strength needed to support blade coating while keeping 
overall sheet weights to a minimum favors the continued use of virgin fiber 
and the absolute minimum use of recovered paper. 

Economic Considerations 
The economic incentive to use recovered paper in uncoated or coated 
groundwood papers is very dependent on mill specific conditions. The 
supercalendering and coating associated with most of these grades places 
significantly higher requirements on the recovered fiber used. The fiber 
furnish for groundwood papers is a combination of mechanical and chemical 
pulp. Practically all producers are integrated into mechanical virgin pulp 
production, and there is little economic incentive to substitute recovered 
fiber. The chemical pulp component is, however, often purchased virgin 
market pulp, and may offer an economic incentive to use recovered fiber. 
To substitute virgin kraft pulp and be able to supercalender and/or coat the 
paper will demand the highest quality recovered fiber, such as PS or high 
quality market deinked pulp produced specifically to groundwood publication 
paper specifications. 

5.7 
Business Forms, Stationery, and Reprographic Paper 

Business forms converters were among the first paper converters to use 
recycled content papers because they believed such papers would be less 
expensive than virgin grades. 

Stationery and writing papers are often produced at small nonintegrated 
specialty mills. Because these mills rely on the open market for their pulp 
needs, they have tremendous flexibility to vary their furnish. Recycled 
content letterheads and stationery provide a highly visible channel for 
businesses to demonstrate environmental concern. 

Reprographic or copy paper is one of the largest and fastest growing 
segments of the coated freesheet printing & writing grades. It is also one of 
the most common types of paper that end-users perceive can be made with 
recovered fiber. 
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End-User Specifications and Demand 

End-User Specifications 
The primary requirements for business forms are sufficient strength to be 
printed and enough stiffness to function properly in business and retail 
machines. Additional requirements are low density for continuous stationery 
forms and good formation (no pinholes) for carbonless base papers. If the 
print is legible, the appearance of the paper is less important. 

Stationery and writing paper, available in a wide variety of shades and 
surface characteristics, is favored of recovered paper. Low density and 
resistance to scratching are important for writing papers. The use of 
recycled content paper also appeals to individual and corporate consumers. 

Copy papers require stiffness and freedom from curl to run efficiently 
through photocopy machines. Brightness and overall sheet strength are 
generally less important in copy papers than in writing papers. Both of these 
characteristics are compatible with recovered fiber use. Dust or tinting from 
cutting and sheeting may be a problem because of the need for increased 
maintenance of the copy machine. 

Strength is not usually a limiting factor for fine paper (freesheet grades), 
whereas good sheet formation and opacity are. Consequently, sulfite and 
hardwood kraft pulps are preferred over long fibered kraft as a furnish stock. 
In a modem fine paper mill, a typical furnish would be 75 % hardwood kraft 
and 25 % softwood kraft. 

The properties desired in uncoated freesheet and properties provided by 
various virgin and recovered fibers are compared in Chart 5-8. 
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Chart 5-8 
Interrelationships of Paper and Fiber Properties - Uncoated Freesheet 

Desired Provided 
Uncoated 

Properties Freesheet HGD OWP PS BSK BHK Sizina 

Brightness 5 3 4 5 5 5 0 

Bulk 0 1 1 2 2 1 0 

Cleanliness 5 4 3 5 5 5 3 

Dimensional Stability 5 3 3 3 2 3 3 

Folding Enduralce 2 4 3 4 5 4 4 

Fonnation 4 4 4 4 2 3 0 

Opacity 5 3 3 2 2 4 0 

Printability 5 4 4 3 2 4 4 

Smoothness 5 3 3 2 2 4 0 

Stiffness 4 3 3 3 4 2 4 

Tensile Strength 4 3 3 3 4 3 4 

Tearing Resistance 4 2 2 2 4 3 4 

Source: Jaakko Poyry Consulting, Inc., 1991 

Demand 
Business forms, stationery, and reprographic paper are made form uncoated 
freesheet. Other end-uses include envelopes, commercial printing, and 
books. A small amount of business forms is made from groundwood paper. 

The driving force for use of recovered fiber in business forms was cost 
savings. This market continues to be targeted as a primary market for 
uncoated freesheet papers made with recovered fiber. 

Demand for recycled copy paper and stationery originates from government 
offices, as states have passed legislation that requires or gives preference to 
the purchase of such paper products. Another driving force is the growing 
number of companies, striving to be good corporate citizens, that request 
recycled content copy paper and stationery. 

The demand for uncoated freesheet papers continues to show steady tonnage 
growth, while exhibiting the gradually declining rates of increase associated 
with mature end-use markets. 
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MM Tons C.A.G,R,* 
1980 8.0 
1985 10.0 4.5% (1980-1985) 
1990 12.0 3.7% (1985-1990) 
1995F 13.4 2.2% (1990-1995) 
2000F 14.9 2.2 % (1990-2000) 

* Compound Annual Growth Rate 

Although the industry survey conducted for this paper indicated that end
users are currently purchasing some recycled content paper, it also indicated 
that the end-users plan to purchase more recycled paper in the future. This 
will be driven by both legislative action and consumer demand. 

Availability of Recovered Fiber 
The ability to use various grades of recovered fiber depends on the pulping, 
deinking, and cleaning capabilities of the individual mill. Non-integrated 
mills have a limited number of choices. Market deinked pulp is currently in 
short supply, while virgin market pulp is plentiful. Pulp substitutes (PS) are 
already being recovered to the greatest extent possible, and some mills have 
switched to direct entry computer printout (CPO) as a substitute. 

At mills where cleaning and deinking capacity exists, the choices expand to 
include HGD and OWP. Supplies of HGD, like PS, are limited, but 
collection of OWP is evolving. 

Over the long term, the availability of market deinked pulp is expected to 
increase dramatically. Almost two million tons of new market deinked pulp 
capacity are planned to come on line before the end of the decade. This 
represents one of the best opportunities for increased use of recovered fiber 
in the printing writing category, 

5.7.2 
Ability of Product to Accept Varied Fibers 

Fiber Substitution Ability 
Market deinked pulp presents a tremendous opportunity for fiber substitution, 
especially at mills already purchasing virgin market pulp. By 2000, over 1.5 
million tons of virgin market pulp could be displaced by market deinked pulp 
in printing & writing mills in the Northeast and Midwest. The extent of this 
substitution will depend on end-user demand for recycled printing & writing 
products, the quality of the pulp, and competing demand from tissue & towel 
producers. 

Consumer demand for recycled printing & writing products will also drive 
demand for OWP, HGD, and PS directly at mills. High margin printing & 

A-51 



Jaakko POyry Consulting. Inc., Minnesota GBIS. Background Paper on Recycled Fiber Opportunities 

writing products have an economic advantage in the bid for limited supplies 
of high quality recovered fiber. Therefore, fiber substitution is more likely 
to take place in other grades of paper and board as printing & writing 
producers win the competition for high grade recovered fibers. 

Economic Considerations 
The economic incentive to use recovered fiber in uncoated freesheet papers 
depends significantly on the configuration and location of the mill. The fiber 
furnish for uncoated freesheet papers is based on chemical kraft pulp. The 
percentage of softwood and hardwood kraft may vary, but for most 
commodity grades a higher percentage of hardwood is used because of its 
good formation properties and low cost. Softwood kraft pulp is added to 
provide sufficient strength. 

The production of uncoated freesheet commodity grades is concentrated in 
low wood cost regions ofthe U.S., mostly in the South where the commodity 
grades are produced at large fully integrated facilities. There will be limited 
economic incentive for these producers to use recovered fiber unless there is 
an incremental capacity gain. 

For nonintegrated uncoated freesheet producers, the economics are quite 
different. Several of these mills produce specialty paper grades which 
command a higher selling price than the commodity grades. The economic 
incentive to substitute purchased kraft pulp with recovered fiber is strong for 
several small nonintegrated mills. 

It is likely that use of recovered fiber in uncoated freesheet paper grades will 
grow in the future. Producers may seek to satisfy consumer demand for 
recycled content paper by using recovered fiber at nonintegrated mills, where 
the economic incentive is the strongest. 

5.8 
Tissue & Towel Products 

The tissue & towel market consists ofboth the consumer and the commercial 
and institutional (c&I) market. In both segments, upscale products tend to 
use more virgin fiber while lower value-priced products use more recovered 
fiber. 

5.8.1 
End-User Specifications and Demand 

End-User Specifications 
For tissue - which includes bathroom tissue, facial tissue, and napkins 
softness, absorbency, and the appearance of cleanliness are the most 
important end-user requirements, followed by strength. For toweling grades, 
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absorbency and strength are most important, followed by softness and 
appearance. 

Tissue & towel grades are functional products in the eyes of the consumer. 
A soft facial tissue for a stuffy nose offers some comfort to the sufferer of 
the common cold. The ability to soak up spills quickly and efficiently is 
expected of paper towels. 

Softness can be improved while maintaining a high degree of recovered fiber 
content by using multiple head boxes on the tissue machine and placing the 
recovered fiber in the middle layer. 

The primary grades of recovered paper used for tissue products are HGD and 
OWP. Absorbency is usually increased when recovered fiber is utilized. 
The properties desired in tissue products and properties provided by various 
virgin and recovered papers are compared in Chart 5-9. 

CHART 5-9 
Interrelationships of Paper and Fiber Properties - Tissue 

Properties 

Desired Provided 

Tissue HGD OWP PS ONP UP BHK BCTMP 

BI~IIUn;;;;:>;:> 5 3 4 5 2 2 5 4 

Bulk 5 1 ~ 2 4 3 1 4 

Cleanliness 5 4 3 5 2 1 5 5 

Dimensional StabIlity 2 3 3 3 4 2 3 3 

Folding Endurance 2 4 3 4 2 2 4 2 

Formation 5 4 4 4 4 2 3 4 

Opacity 0 3 3 2 4 3 4 4 

Printability 2 4 4 3 3 2 4 2 

Smoothness 2 3 3 2 4 2 4 4 

Stiffness 1 3 3 3 2 2 2 3 

TensDe Strength 3 3 3 3 2 3 3 2 

Tearing Resistance 3 2 2 2 1 2 3 1 

Source: Jaakko Poyry Consulting, Inc., 1991 

Demand 
Tissue & towel grades have used recovered paper for years. these grades are 
the primary users of mixed papers (the papers that are not, or cannot, be 
sorted into one of the other main grades). Recovered fiber is used in the 
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industrial and lower priced consumer products as an economical source of 
fiber rather than as a way of complying with a legislative or regulatory 
statute. 

MM Tons C.A.G.R.* 
1980 4.4 
1985 5.0 2.6% (1980-1985) 
1990 5.9 3.4% (1985-1990) 
1995F 6.4 1.7% (1990-1995) 
2000F 6.9 1.5% (1995-2000) 

* Compound Annual Growth Rate 

Demand for tissue & towel products are expected to follow GNP growth in 
the future increasing at about 1-2% per year through the year 2000. When 
the economy is poor, consumers will purchase lower priced tissue & towel 
products. When the economy improves, consumers move to the upscale 
brands. The C&I market also suffers during economic downturns because 
of reduced employment and travel. Therefore, although total tissue & towel 
demand is fairly steady, product quality levels vary, depending on the 
economy. 

Availability of Recovered Fiber 
Of the grades of recovered fiber currently used to make tissue & towel 
grades are forecast to be in short supply by 1995, especially PS, HGD, 
ONP, and OCC. These grades can be used in other paper and board 
products with higher paying abilities. The grades of recovered paper with 
the best potential availability are MP and OWP. 

MP is currently recovered at a very low rate. Potential availability, 
however, will be limited by the lack of incentives to the collector, low value, 
and limited market potential. OWP is an evolving grades. The number of 
collection programs is increasing, and processors are beginning to find ready 
markets for certain grades or combinations of grades. Future availability of 
both MP and OWP will be dependent on mills' abilities to handle 
contaminants present in mixed and co-mingled grades, and their success in 
controlling the quality of the paper. 

5.8.2. 

Ability of Product to Accept Varied Fibers 


Fiber Substitution Ability 

The grades of recovered paper used in the various quality levels of tissue & 

towel products depend on the specific physical properties desired in the end

product. For example, lower quality tissue & towel products are based in 
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part on groundwood recovered fiber, while freesheet recovered fiber is 
preferred for higher end products. 

Economic Considerations 
The economic incentive to use recovered fiber in tissue & towel production 
depends on a number of variables. The most important ones include markets 
served, mill configuration, and geographical location. As previously 
discussed, the tissue markets can be broadly divided into the consumer and 
c&1 markets. The companies serving the premium consumer market 
typically use virgin bleached kraft pulp for the majority of their fiber furnish. 
Several of these producers have world scale operations in low wood cost 
regions and are fully integrated into kraft pulp. Despite a possible economic 
incentive to substitute part of the virgin pulp with recovered fiber, market 
image will limit its use. 

On the other hand, of the companies serving the c&1 market often operate 
small nonintegrated mills, and base most of their fiber furnish requirements 
on recovered fiber. From a tonnage standpoint, the c&I market is 
dominated by a limited number of world scale operations such as Fort 
Howard. 

Use of recovered fiber is significant in the c&1 markets which are forecast 
to grow faster than the consumer markets. It is likely, however, that use of 
recovered fiber will also increase in some lower quality consumer markets. 
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APPENDIX B: RECYCLED FIBER IN NORTH AMERICA 
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RECYCLED FIBER IN NOFmi AMERICA: 

CHANGES AND EMERGING OPPORTUNmES IN THE 19908 
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Telephone: (914) 332-4000 
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Franklin Associates. Ud. 

4121 West 83rd Street, Suite 108 


Prairie ViDage, Kansas 66208 

Telephone: (913) 649-2225 


Fax: (913) 64~94 
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RECYCLED FIBER IN NORTH AMERICA: 

Changes and Emerging Opportunities in the 19909 


The pace of planning and capltal10vestment for recyding projects is aocelerating. The drlvfng forces 
leadil::lg to cbaDge are a mixture of federal. state, and local government 80nd waste trnt1atives. as ~U 
as rapi,dlychangingpaperiDdustry customerdemand forrecoveredfiber-conta1D1Dgproducts. The fceu.s 
is dnnnatfcaUy shi1tlDg to the recycl1ng poten.tial for mtzed papers. of1ioe papers and other non
tractitiQElal recyded fiber sources. 

In face. the 19908 wUl He mafor rest::ructw:1ng 10 the paper iDdustry. Most grades of paper and 
pa.ped:)oaId will need to be recovered at levels approaching the DUDdmum pra.c::tical limits by 1995 to 
saUsfytbe demandfor~ fiber. Mbr:ectpaperposes tecbnologk:al and eccm.omic challenges to the 
~ and will be the caly UDderutiJized grade of recoveled.paper during the decade. 

The 8'tDdy cxm1iJ:ms that the use of recovered.1iJ:Ier wUl1ncrease at a tapId rate until about the m1ddle 
oftbe decade and then. growth wUl mowbetween 1995 and 2000. By the.,ear 2000, overall uWlzation 
by N«tb.Amedcan (t1.s., Canadfan and:M«IicaD.)mUls will reaah34" andocmsume over43 m1111cm short 
taDs of 1eClO't'el'ed.1Iber. For the U.s., utOlzatloD wUl be about 36%, but overa1l1lber recovery (wb1ch 
lDCludes aportS and other U8e&) wUl reach 45%. 

BwdDess opportunlUes are avaUable for astute fimls that haw or can cbtaI.n the resow:oes requUed. to 
oomb'netbe ~ tecbooiogy, andmarketb:lgrequ1recUbr~prod:uctoffer1Dgs. Thoaeaot 
having these resources could find 'themselws at a strong competttlve dUladvaD.tagre. 

TIle 8'tDdybas oomblned.the retIOUJQII8 ot1:WD well-known COJ:UI'IJltmg' fimls - J'aakIrDP6yryCousul1:Ir:IQ. 
Inc. IIDCl J'nmId1n Aaocdates. Ltd. The stud.y team aslle88ed the full c::ln':le of bu.t1ness is.,.. that 
BUllOULICla ~, deoI:tDcJ.wry pazUclpant. The stud.y 1IDdIDgs and coDC1uBioD.s are presented. 
w.ltbJn tbe CODtext of this c::ln':le of bwI:lDess issues. These tasues are present.ed.1o a ~ faslWm 
becauIIe DO special. order is 1mpUed; the issues are all iz1t.emWIted.andiD.tel'act10 a YarJetyofw..,. ix 
differerlt pasUcl.pants. 

Environmental 
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The report discusses in detail the recovered fiber processing technologies and emerging trends and 
technologies, as well as alternative tiber sources and the opportunities for substituting these alternative 
fibers tor the traditional fibers in specific grades. 

'l'be 8tUdy evaluates the exmsequencesofthe "Free TradeAgreement"betweenthe U.S. and Canada and 
the poteDUallyem.erg1ng North Amertcan Free Trade Agreement, wbk:h includes Mexioo. In addition, 
the report assesses the supply and demand of reooveIeci tiber by paper grade and type of paper 
produced in each geograpb1c region. Also discussed are the impUcaUons of interregional shipments 
of recovered papers on the supply/demand situation in 1990, 1995, and 2000. 

UtlUz1ngJaaldIDP6yIy'spropr1etarypulpandpapermillmanufacturiDgOOBtmoc:!el,manufacturiDgooBta 
for each major grade ofpaper produced in a region are presented, based on a typ1cal mill OOllfiguration 
for the reg1aD. 

Tbe study tdeDt11ies a number ofbusiness issues and. impUcaUoDs tor all groups and. agencies1nvolvec1 
.with recyded paper and paperboaId. Several business issues are oommon to more thaD one group, 
wbUe otbenr are spec11ic to a single category. Groups tor which there are significant business 
implk:aUons include: 

• 	 Paper Mllls 
• 	 Paper Men:ha!its 
• 	 PItntera and. Converters ofPaper and Paperboard 
• 	 Go'VemmentAgeDcles (Federal. State, and Local) 
• 	 P11vate waste CoUectorB, Paper Stock Dealers, ImF Operators 
• 	 EadoUaers (Pnb1fshenr, Packagers) 
• 	 PIooess Technology Equ1pmeDt and Chemical SUppIfers 

Tbe prtDClpal objecttves of tb1s atudy are: 

1. 	 To JdeDtify and. assess the busmess oppoItuDities for recovered fiber: 

- In geograpbfc zeg10Ds 

- By eDd-use products 


2. 	 To assess the IeOOvezed fiber supply/demand balance in North America 
a 	 To projectopportuD1tles and. business implfcaUons for all groups involvedwith recycled 

paperto 1995 and. 2000 

Tbe study is oompdsed of a six-volume report. with the following titles: 

Volume I Ezecut1ve Summary and. North Amerlcan Overview 

Volume II The Canadian and Mexican Overview 

Volume m The Midwest RegI.cmal Report 

Volume IV The Northeast Regional Report 

Volume V The South Regional Report 

Volume VI The West Regional Report 


The table of OODtents of the Executive Summary, North American Overview, and a Regional Report are 
appended to this brochure. 
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GEOGRAPHIC COVERAGE 

The 8'tud.y analyzes each of four major regions of the U.S., (Northeast, Midwest, South and West) plus 
Canada and Mexico. 

The nHealCb aDd auJ.yaI.s ofthe atudydIewupon the oomplememaryakl1la aDdc:reda1:ltials of.Jaaldso 
POyry aDd FnmJr.Un Aaaoo1.atas .in the 1i.eJ.d. of JeC7cled. tber aDd reocmtP!Id paper. The research team 
coord1DatIoa:l'tOok IIdvantagreofthe spec:ial akI1la of the two orgarrizations. 

ThepdmaryiD1brmatloDcoatatMdmthe atudyts buecloncm.rBOOquest1omI.atI:esaDd.interviews with 
ragula'I:oryegenoI..at the federa1, IItate aDdlocallevals,legtsla.ton. waste ooUec::tors. recc:rvered. paper 
dealeIw aDd Jxokanr. ~groups. prooeatdDg' equipment JJlaID1facturer JeC7cled. papet mW. 
m.aaagera, paperiDdwrtry~,1U1daDd users of1Iber-ccntatDtDg'paperaDd papelboa:i:d. Data were 
al80 ohtat1:Ied. !IDm the J'a.aIdrD I'07rJ' data buea of paper mm.. paper aDd papez:boan:l grades. In 
IIdcI1UoD" mtmuatkm wu obta11:Ied from the lJOD-propdetaly me. of both c:xm.aul1:IDg ~ aDd the 

. ~ lmowledga ofthe aentor persozme1 ofboth firms. 
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• JaakkD POyry Consultlng' 

Ja.aJ.dg;) P6yty Coasultlng', Inc. Is the North Amertcan ann of the Jaakko POyry Group. The 
Ja.aJ.dg;) P6ytyGroup Is the '\'\IOfld's largestindependentengineeringandmanagementconsultlng' 
group serving' the pulp and paper industry. Founded. in 1958, the Jaakko POyry Group has 
offkles in 22 1bre1gn countries and Jel1es on this extensive network of 1ndwrtIy consultants to 
UDdenrtand the emergiJ:Iq technologl.es and end-use market opportunities around the woI1d 

Jaaldm P6yryConsultinghas complet.ed a numberofassignments in the recycled. fiber bus1ness 
area. 1ncludiDg' researcb!ng the North Amerk:an section of the Ja.aJ.dg;) P6yry wortd-wide 1989 
multl-cllent study, ~Jnn., ..~Oppxtwodt,.. and oonduct1ng an analysis 
of offkle waste paper avaUable by state and by waste paper category tor the Northeast 
ReaycUng Coundl (H.E.RC.) part ofthe Northeast CoUllCil ofState Governments and funded. by 
the U.S. EPA In add1.tloD. JaaktID P6yry Consulting'. Inc. has completed numerous proprietary 
studiea on the business 1mpUcatlons and opportunities of recycled. 11be:r tor several North 
Amertcan:brest produats companjes. 

• Franld1n Associates, Ltd. 

Franld1n Associates, Ltd. cotIducted. an 1mportant part of the researoh. relying On their well
1mown work in paper recydIDg and waste management issues :br both private and public: 
ozganIza:t:Ions in North.America. Over the put 17 years, Franld1n Associates has prepared a 
...ae. of mports :br tbe Ame!:tDan Paper ln8tlm:te dealJng with ~ed. 11ber supply and 
demand, plus poU.cy issues atreouagthe indwItry. The most reoeutoftbese published. mports 
was ".PIIpc1leapcU:ag:"'" 'VI8w. 1186", whk:b. provided the background inbmatlon leadIDg . 
toAPr_ IIDDOUDCIIIdgoalof40 ~paperrteoemliy'by 1995. In eddftJon. Franld1nAssocl.ates : 
has done many con:adentla1 rec,cIed. 11ber aupply 8tUdies :br paper compan1es oonaldet1Dq 
bnf1dfng greeaAeld mf1ls or expanding use of ftlCYded.11ber at ax:lstlDCJ mf1ls. 

In tbe pubUc sector, F:raDJd.1n Associates has daDe many' studie8 c:IeaUDg with solid waste 
management poU.cy issues aDd III.8l'JriIIts :br Iecovered. paper :br tbe U.s. Envilomnental 
Pr:otec:tton~. state ageDClu aDd regIanal aDd local govemment agencles. Two reoeut 
Franld1n Assocl.ates pmjecU areofpuUcular slgntftomoe: a major study on supply/demand:br 
IeCIOftI!8doffklepaperdaDe:brthe NatloDalomcePaperltecycl1DgPmJect. a jointprivate/pubUc 
group; and asststanoe in evaluaUnQ' the P"¢e'1'Hal 1mpact of pmposed. new de1lD1tlons and 
standaJ:ds:br~ed.-contentpaperrpw:cbuen beb3qdone:brthe natIoDalltecycl1DgAdvisory 
Com:tc:U. 
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APPENDIX C: ABBREVIAnONS AND ACRONYMS 
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API 
BHK 
BSK 
CPO 
DLK 
DTPA 
EPA 
FAS 
FDA 
GWD 
HD 
HGD 
LD 
LWC 
MD 
MT 
MP 
NBHK 
NBSK 
NDLK 
ONP 
OMG 
OCC 
PCB 
PGW 
pH 

PS 
PSI 
RCRA 
SC 
SGW 
T 
TMP 
UHK 
USK 
US 
WP 

American Paper Institute 
Bleached Hardwood Kraft 
Bleached Softwood Kraft 
Computer Printout 
Double Lined kraft 
Pentasodium Diethylene Triamine-Pentaacetate 
U . S. Environmental Protection Agency 
Formaindine Sulfinic Acid 
(US) Food and Drug Administration 
Stone Groundwood 
High Density 
High Grade Deinking 
Low Density 
Light Weight Coated Paper 
Medium Density 
Metric Ton (1,000 kg) 
Mixed Paper 
Northern Bleached Hardwood Kraft 
Northern Bleached Softwood Kraft 
Natural double lined kraft corrugated cuttings 
Old newspapers 
Old magazines 
Old corrugated containers 
Poly-chlorinated biphenyls 
Pressurized Groundwood 
used to express the acidity and alkalinity of a material on a 
scale of 0 to 14 with 7 representing neutrality and less than 
7 increasing acidity and numbers greater than 7 increasing 
alkalinity . 
Pulp Substitutes 
Paper Stock Institute 
Resource Conservation and Recovery Act of 1976 
Supercalendered Paper 
Stone Groundwood 
Ton (short ton) 2,000 lbs 
Thermo Mechanical Pulp 
Unbleached Hardwood Kraft 
Ubleached Softwood Kraft 
United States of America 
Waste Paper 
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APPENDIX D: DEFINITIONS 

Many of the definitions that follow are in a state of transition. Although 
heavily ingrained in daily use, some terms are likely to be phased out, and 
new ones will be adopted. An attempt has been made to accommodate this 
dynamic state in the definitions that follow, and to make them working 
definitions. 

The term paper is used in the generic sense to include both paper and board 
grades, as well as converted products. 
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Boxboard 

A general term for paperboard used in a wide variety of 
products, including card stock, folding cartons, setup boxes, 
cupstock, milk cartons, and foodboard. Boxboard may be 
bleached, unbleached, lined, coated, or uncoated, and made from 
virgin wood pulp, recovered paper, or both. 

Building Papers and Boards 

Building papers are used for underfiooring, tarred or asphalt
coated vapor barrier, etc. The major products include gypsum 
board liner, roof felts, and floor felts. Building board also 
includes structural, acoustical and core materials. 

Chemical Paper 

See Freesheet Paper. 

Collection 

The separation and movement of a material to a processing 
facility for the purpose of marketing it to an end user. Some 
collected material may have to be disposed because it has no 
market or does not meet market specifications. Collection is 
often confused with recovery, which means the material has 
reached an end user for reuse. See Recovery. 

Containerboard 

This term includes the component materials - linerboard and 
corrugating medium - used in the manufacture of corrugated 
shipping containers (commonly called corrugated boxes) and 
other corrugated board products. 

Contaminants 

Foreign materials which must be removed to make the final 
product unacceptable. Often small amounts of these materials 
are tolerable but large amounts are unacceptable. Contaminants 
must be removed in the recycling process. The final product 
determines the type of the contaminant. Thus ink is a 
contaminant in some bleached pulps but not in most semi- or 
unbleached pulps. Nonfibrous materials are usually 
contaminants. 
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Construction Paper 

Construction paper has two definitions in the paper industry. 
The first definition, which is used in this report, is paper and 
paperboard used in the building industry, also described under 
Building Papers and Boards. Construction paper is also a grade 
of paper used in schools, most often produced in a variety of 
colors. 

Converting Scrap 

Includes the trim, misprint, spoiled product, shavings, and/or 
heavily inked waste created as paper and board are converted 
into finished products. Converting scrap is a valuable material 
that is almost always recovered for recycling. 

Corrugating Medium 

A paperboard used by corrugating plants to form the corrugated 
or fluted part of a corrugated box. Corrugating medium is also 
called medium, or fluting. 

Deinking 

A process to remove ink from paper. Other materials such as 
filler, coating, and contaminants are also removed during the 
deinking process. Deinked fiber or pulp is the end-product of 
the process. Deinldng grades are a broad category which 
includes all printed papers recovered for recycling. Deinked 
paper is finished paper made from deinked pulp. (Also see High
grade Deinldng) 

Depolyed Fiber 

Recovered paper that has had the polyethylene coating removed. 
It usually refers to the fiber originating from polycoated milk 
carton or cup stock. 

Direct Entry 

The use of recovered paper directly in a papermaking furnish 
immediately after repulping. Several grades of recovered paper 
fall into this category, including mill broke, pulp substitutes, and 
market deinked pulp. Recovered paper used to make brown 
grades such as boxboard, linerboard, and corrugating medium, 
can also be used through direct entry. 
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Double Lined Kraft (DLK) 

Also known as natural double lined kraft (NDLK), this is the 
scrap generated by corrugated box plants. DLK is a subgrade of 
OCC. 

Freesheet Paper 

Refers to paper which is primarily chemical pulp and free of 
groundwood (contains less than 10%). Freesheet paper includes 
a wide range of products such as bond, ledger, duplicating, 
envelope, stationery, etc. The term freesheet is often used 
interchangeably with wood-free. 

Generation 

A term that indicates the paper product has ended its useful life 
and is available for recovery or discard. Thus, generation 
includes converting scrap as well as discarded paper both 
recovered and uncollected. Generation as used in this report is 
synonymous with new supply. 

Groundwood Paper 

Paper made principally from mechanical wood pulp. 
Groundwood paper fiber furnish can contain up to 50% chemical 
fiber. Groundwood papers include newsprint, publication and 
directory paper. Groundwood paper is also called mechanical 
paper, or wood-containing paper. 

High Grade Deinking (HGD) 

For the purposes of this report, high grade deinking (HGD) 
paper only includes paper recovered from printing and 
converting operations, and excludes office waste paper. 

Ledger 

A trade term for a group of high-grade papers used in offices 
and print shops. Ledgers include reprographic (copier) paper, 
letterheads, envelopes, or other publication papers. Ledger 
papers are usually printed. In the paper stock industry, ledgers 
are also classified as white, colored, laser, or mixed. 
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Linerboard 

Paperboard used as the facing material in the production of 
corrugated shipping containers. 

Mechanical Paper 

See Groundwood Paper. 

Mill Broke 
Paper scrap that occurs in the paper manufacturing process up to 
and through the slitter-rewinder. Mill broke includes side run 
rolls, trim, and obsolete or damaged rolls of unfinished paper. 
Mill broke is not classified as recovered paper except for that 
portion containing recovered fiber initially. Technically, broke 
that is traded, sold, or shipped to another mill for repulping is 
!lQl recovered paper, but is often reported as such. 

In the paper mill, wet broke refers to paper resulting from a 
break in the forming or press section, while dry broke refers to 
paper resulting from a break in or after the dryer section. 

Mixed Paper (MP) 

A mixture of various qualities of paper not limited as to type. 
In the context of this report it includes paper grades not normally 
considered recoverable/recyclable, e.g. tissue & toweling. 

Office Waste 

Includes all of the solid waste associated with the human activity 
in offices and office buildings. It consists principally of paper 
(mostly printing & writing grades, but also newspapers, 
corrugated boxes, packaging, and miscellaneous papers; restroom 
wastes, glass, aluminum, plastics, food scraps, and unclassified 
trash. 

Office Wastepaper (OWP), as used throughout this report, 
includes all printing & writing papers generated in the office. 
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Old Corrugated Containers (OCC) 

Discarded corrugated shipping containers. OCC is primarily 
discarded from retail stores. commercial buildings and 
manufacturing operations, with a smaller percentage coming 
from households. Converting scrap from box plants (DLK) is 
also included in OCC within this report. 

Old Magazines (OMG) 

Printed and bound publication papers. Hard covered publications 
or books are not included. Normally. old magazines are 
composed of an uncoated or coated paper with a brightness 
greater than 70. In some classifications. the unbound coated 
publications found in newspapers is included in old magazines. 

Old Newspapers (ONP) 

Discarded newspapers. ONP is primarily discarded from 
residences. with smaller amounts available from offices. hotels. 
or other points of generation outside the home. ONP also 
includes newsprint distributed with daily newspapers. and 
advertising inserts printed on other grades of coated and 
uncoated groundwood or supercalendered papers. Over-issue 
newspapers. news blanks. and pressroom scrap are also included 
in this general category. 

In Canada, ONP includes old magazines (OMO) which is a 
separate grade in the United States. 

Paper Stock 

Traditional term for paper recovered for recycling. The Institute 
of Scrap Recycling Industries publishes a booklet of paper stock 
standards and definitions. There are currently over 50 grades of 
paper stock, excluding specialty grades. The term paper stock 
is used less frequently today, but is still used by some of the 
traditional packers, brokers. dealers, and mills engaged in buying 
and selling waste paper. 
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Post-Consumer 

Materials that have served their intended purpose, and which 
may be recovered or discarded. This category includes ONP, 
OMG, OCC, CPO, mail, and advertising inserts. It does not 
include those materials and by-products generated from, and 
commonly reused, within an original manufacturing process. 
The term is gradually falling into disuse within the paper 
industry, but is embedded in many state laws, section 6002 of 
the Resource Conservation and Recovery Act, and the EPA 
guidelines for recycled paper. Post-consumer is still a common 
term in the paper trade and with consumers of recycled paper. 

Post-Industrial 

Waste or scrap resulting from converting or printing operations. 
This material is also referred to as pre-consumer waste. 

Post-Mill 

Dry broke and scrap that leaves a mill. It is classified as pre
consumer waste. 

Pre-Consumer 

Dry paper and paperboard generated during the paper making 
process, including envelope cuttings, bindery trimmings, carton 
manufacturing wastes, mill wrappers, butt rolls, and other paper 
waste resulting from printing, cutting, forming, and other 
converting operations. Pre-consumer waste is usually clean and 
consistent in quality, hence, it has traditionally been reused 
within the paper industry. Pre-consumer waste includes post
industrial waste, post-mill waste, converting scrap, etc. Also 
referred to as Manufacturing Waste. 

Printing & Writing Paper 

A large category of paper grades and products that constitute 
communications papers. The API grade structure includes 
coated and uncoated groundwood paper as well as coated and 
uncoated freesheet paper. Related papers are thin papers, cotton 
fiber papers, and bleached bristols. The API also classifies 
printing & writing papers by end-uses in broad categories: 
magazine publishing, book publishing, labels and wraps, 
commercial printing, office reprographics, envelopes, business 
forms, and stationery and tablet. 
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Pulp Substitutes (PS) 

A grade of high quality recovered paper used as a direct 
substitute for virgin wood pulp. This material requires little or 
no special processing or cleaning. Pulp substitutes includes 
envelope cuttings, solid bleached sulfate boxboard cuttings, etc. 
(see Boxboard Cuttings). 

In Canada, pulp substitutes also include printed post-consumer 
waste which is defined as high grade deinking in the U.S. 
Canada does not have a recovered fiber category for high-grade 
deinking or office wastepaper. 

Reclaimed Fiber 

Fiber recovered from what would otherwise have been waste 
materials. It is similar to the terms waste paper, secondary 
fiber, paper stock or recovered paper. The term is not in 
common use today in the paper industry. 

Recovered Paper 

Post-consumer paper products that have been recovered and 
diverted from the solid waste stream, or which have never been 
discarded as solid waste. They are intended for sale, use, reuse, 
or recycling, whether or not such materials or by-products 
require subsequent separation and processing. Recovered paper 
excludes mill broke. Recovered paper is becoming the accepted 
term for paper that has a recycling or reuse application. 
However, other terms, such as waste paper, secondary fiber, and 
paper stock, are still in common usage. Recovered fiber is the 
cellulosic material derived from recovered paper. 

Recovery Rate 

The ratio of recovered paper (numerator) to new supply 
(denominator). Recovery level is used interchangeably with 
recovery rate. 
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Recycled Content Paper 

A term which is likely to replace the broader, more generic 
term, recycled paper. Recycled content means any product 
containing recycled fiber which may vary from less than 1 % to 
100%. The percentage of fiber may be specified on the finished 
product label. In the future, the term recycled paper will 
probably be limited to paper containing 100% recovered fiber. 

Recycled Fiber 

Previously used as a synonym for recovered fiber. 

Recycled Paper 

See Recycled Content paper. 

Rejects 

Solid materials which are selectively removed in the recycling 
process or any other screening process. Ideally. rejects are only 
materials which cannot be used in the recycled pulp. In practice, 
rejects include small amounts of useable papermaking fiber. 

Reuse 

The use of a product or package two or more times before it is 
discarded. A classic example is the refillable beverage bottle. 
Other examples include reusable crates (in place of corrugated 
boxes), refulable milk bottles, and grocery sacks when they are 
returned and refilled. Reuse is becoming a significant 
consideration in all packaging. 

Secondary Fiber 

Previously a term used to identify paper fiber that has been 
through at least one use and has commercial value as a raw 
material in some secondary application. This also encompassed 
use in the same product it came from originally. 

Secondary fiber has also been defined as wood pulp obtained 
from manufacturing residues from lumber mills and forestry 
operations. Since secondary fiber could refer to recovered fibers 
from paper products or fiber from wood pulp residues, we have 
avoided the use of this term in this report. 
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Waste Paper 

A term used for decades to designate secondary fiber or paper 
stock used for recycling. The term is commonly used in and 
outside the paper industry. The trend is to use the term only for 
discarded paper, and to substitute the term recovered paper for 
material destined for recycling or reuse. 

Wood-Containing Paper 

See Mechanical Paper. 

Wood-Free Paper 

See Freesheet Paper. 

Yield 

The percentage of input material that ends up in the fmished 
product. In recycling, yield accounts for the loss of short fibers 
and nonfibrous materials such as coatings, inks, and other 
contaminants. 
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APPENDIX E: FEDERAL, STATE, AND LOCAL LEGISLATION 
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Background 

Reauthorization of RCRA 

Legislative and regulatory activity affecting recycling generally falls under 
one of three main areas: 

1) 	 Reduction of solid waste, including separation of materials for recycling, 
mandatory collection of recyclables, and product bans. 

2) 	 Minimum content standards. 

3) 	 Procurement preference laws. 

In the United States, legislative and regulatory activity is occurring on the 
Federal, State and Municipal level. Most activity is directed toward reducing 
the amount of material disposed of in the solid waste stream, with goals 
varying from 25-50% reduction in the next five to ten years. The motivation 
is the increasing cost of solid waste disposal and the diminishing landfill 
capacity. 

While most states have some sort of recycling or waste reduction regulations 
and goals, only four states actually require municipalities to report their 
progress: Minnesota, California, New Jersey and Rhode Island. Legislation 
will have a greater impact on recovery and market development in these 
states than in states where regulations and goals are not as strictly enforced. 

Local governments are the first to see a disposal crisis, but may not be in a 
position to act. Many state and local governments are dealing with issues 
that involve national and international industries. In its role as regulator of 
solid waste disposal facilities, the Federal government has also initiated 
legislation. Much of the legislation on solid waste introduced in the U.S. 
Congress in 1991 dealt with interstate commerce issues. However, the 
reauthorization of the Resource Conservation and Recovery Act (RCRA), the 
primary bill governing solid waste management, could have significant 
implications for the recovered paper supply and demand balance from the 
United States as a whole. 

While RCRA reauthorization is in the news in 1992, prospects for passage 
of a bill in this election year are not good. The general consensus in 
Washington is that a reauthorization bill will not be passed much before the 
end of 1992 or the first quarter of 1993. Meanwhile, there will be 
uncertainty created if the legislators in Washington posture for the November 
elections. 
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At this time, two bills are receiving considerable attention: S.976 (the Baucus 
Bill) and a draft bill sponsored by Representative Swift of the House 
Subcommittee on Transportation and Hazardous Materials (the Swift Bill). 

The Resource Conservation and Recovery Act (RCRA) Amendments of 1991 
(S.976) sponsored by Senators Baucus (Dem.-MT), Chaffee (Rep.-RI), and 
Burdick (Dem.-ND) was introduced in the Senate on April 25, 1991. S.976 
sets national municipal goals for 1995 and 2000. The bill establishes: 

• 	 10% source reduction of waste generated by the year 2000. 

• 	 Recycling of 25% of the municipal solid waste stream (excluding white 
goods, automobiles, yard wastes, construction and demolition wastes, 
and municipal sludge) by 1995. 

• 	 Increasing recycling to 50% by the year 2000. 

The exclusion of yard wastes (19% of the solid waste stream) from the 1995 
recycling goal creates some dilemmas. Even states well on their way to 
meeting local goals will have to pick up the pace to meet the proposed 
RCRA requirements. 

A number of the bill's other provisions have strong implications for recovery 
of paper as well as specific directives for encouraging demand of recycled 
content products. Among those affecting the paper and paperboard industry 
are minimum annual recovery rates that would have to be achieved by the 
end of 1995. 

RCRA 
Newsprint 52% 
Corrugated cardboard 66% 
Mixed paper grades 20% 
High-grade deinking paper 50% 
Pulp substitutes 100% 
All grades of paper products 40% 

This provision of RCRA is an attempt to put API's recovery goal of 40% 
into law. However, there are no specific end-use product recovery goals set 
by API, even though the various products are likely to achieve the RCRA 
recovery rates. Therefore, the only set goal is a 40% overall recovery of 
both pre-consumer and post-consumer paper. Interpretation of the wording 
of S.976 would seem to indicate a 40% recovery of post-consumer paper 
a much more difficult goal to reach by 1995. 

Under the proposed RCRA bill, if the recovery rates set forth are not met by 
the 1995 deadline, the EPA would be required to set minimum recycled 
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Waste Combustor Rules 

content standards for those grades not in compliance. Specifically, the 
Baucus Bill contains provisions for newspaper publishers. If the 52 % 
recovery rate for newspapers is not achieved, RCRA would require 
newspaper publishers using more than 2,000 tons per year of newsprint to 
meet average recycled content mandates as follows: 

• 	 1997 20% 
• 	 1999 30% 
• 	 2001 40% 

In addition, daily newspapers with an annual circulation of 25,000 or more 
would be required to publish, as a part of their circulation statement, the 
average annual recycled content of the newspaper from the previous year. 

A separate bill has been drafted by the House of Representatives, following 
hearings with industry which began in April of 1991. This draft bill (H.R. 
3865, known as the Swift Bill) was released in the fall of 1991. Sections 
particularly relevant to the paper industry include: 

• 	 Requirements to divert significant amounts of materials from landfills and 
incinerators 

• 	 Minimum recycled content standards for many products, including 
newsprint and packaging. Standards for paper products would be set by 
EPA. 

While the Baucus and Swift Bills differ in some details, both attempt to 
increase recovery of papers (supply) and to develop increased markets 
(demand) for recovered papers through minimum content standards. 

One regulation which would have supplemented recovery efforts for many 
areas was the 25 % mandatory separation requirement proposed with the 
Municipal Waste Combustor Rule in 1989. The provision of the rule 
requiring waste-to-energy facilities to recover 25%of the incoming materials 
was deleted by the Presidential Council on Competitiveness in December of 
1990. 

The Council is a review board formed to safeguard industry from 
overregulation. It stated that the current administration would rather set 
performance standards that would allow industry the freedom to develop their 
own methodology for attainment. Setting a 25 % separation requirement for 
incinerators was deemed to directly regulate throughput and processing, or 
in other words, to regulate design criteria. The flow of paper and plastics 
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would be reduced, however, jeopardizing the efficient operation of existing 
facilities. 

Although some states have already enacted their own version of recycling 
requirements under incinerator regulations, federal regulations would have 
universally encompassed the estimated 164 municipal incinerators operating 
nationwide. These facilities have the capacity to burn an estimated 82,000 
tons per day or nearly 30 million tons annually of municipal solid waste 
(MSW). Recovery of noncombustibles, such as metals and glass, would have 
been the most likely targets for recycling. Nevertheless, recovery of 
substantial amounts of paper would have been needed to meet the 25 % 
requirement. This, in turn, could potentially create a need for supplemental 
fuel in order to properly fire the incinerators. The fuels of choice would 
most likely be oil or natural gas. 

The National Resources and Defense Council (NRDC), and state attorneys 
general for New York and Florida have sued the U.S. Environmental 
Protection Agency (EPA) to reinstate the recycling requirement. The NRDC 
originally filed suit against the EPA to promulgate the waste combustor rule 
in December 1990. A similar requirement for front-end separation of 
recyclables was proposed for landfill operators under Subtitle D regulations, 
but this was not part of the final rule (40 CPR Parts 257 and 258). 

State Legislative and Regulatory Trends 

State legislation continues to provide a strong impetus for new waste 
reduction and recycling efforts at the local level. Much of the legislation will 
continue to affect the supply and demand for recovered paper. This stems 
from laws enacted to promote waste reduction and lessen reliance on landfill 
or incineration disposal. 

At least 34 states have some sort of waste reduction goal. All but four of 
these are mandated by legislation. In general, state goals for waste reduction 
are being set within the range of 25-50% by 1995 or later. Thirteen states 
have goals of 40% or higher. Some states with lower goals may still be 
pushing waste reduction as strongly as those with higher goals by excluding 
leaf composting (New Jersey) or separating composting applications from 
waste reduction goals. However, waste reduction goals are not the whole 
picture. 

Some communities already have taken the lead in managing their wastes. In 
order to achieve state-wide goals, state legislation must have some 
mechanism to encourage all communities to implement programs and meet 
goals. At least seven state laws require local units of government to pass 
ordinances for mandatory recycling. Nine states require local governments 
to provide recycling programs. There are other mechanisms to promote 
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implementation of recycling at the local level. One is to link local goals to 
funding allocation. Another is to require recycling alternatives as a part of 
the local solid waste management planning process. 

While mandated commercial recovery of recyclables has been slower to 
develop than mandated residential curbside collection, it is coming. Seven 
states - Connecticut, Maine, New Jersey, New York, Pennsylvania, Rhode 
Island, and Wisconsin - have mandated commercial recovery. Office 
papers and corrugated boxes are usually the paper products affected by 
mandated recovery. In addition, some cities (e.g., New York City and 
Washington, DC) are beginning to mandate commercial recovery. 

Recent legislative activity in solid waste continues to be heavy. Over 140 
pieces of state legislation (from 38 states) on solid waste recycling were 
passed in 1990, according to the National Solid Waste Management 
Association (NSWMA). Activity has been equally as great in 1991. 
Essentially every state is promoting recycling at some level, with major 
recycling plans required in 33 states. 

The nature of new legislation is changing. Among the trends in state 
legislation is an increase in product-specific recycled content legislation. By 
mid-1991, nine states had passed recycled content legislation for newsprint: 
Arizona, California, Connecticut, lllinois, Maryland, Missouri, Rhode 
Island, Wisconsin, and Oregon. Three of these states also passed laws 
requiring use of recycled content paper in telephone directories (Connecticut, 
Maryland, and Oregon). While product-specific legislation appears to be a 
trend among states, certain paper products seem most easily identified. 

The purchase of recycled content printing & writing papers are sought by the 
procurement officials of nearly all 50 states. Specific purchase goals and 
price incentives are not uncommon. These are direct attempts to create a 
demand for and influence the supply of recycled content papers. 

The Waste Management Act (MN Statute 115A), created in 1980, generally 
provides that each resident be given the opportunity to recycle and several 
sections directly affect the markets and potential markets for recovered paper. 
The statute also requires local government agencies to report their recycling 
activity and how they plan to achieve their goals in order to receive funding. 
This reporting requirement makes the potential recovery of paper in 
Minnesota likely to be higher than in other states where less focus and fewer 
resources are directed to recycling and solid waste management. The major 
sections of the statute which affect the generation and recovery forecasts 
included in this paper are: 
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• 	 Chewter l15A.55 defines and clarifies solid waste reduction. The 
chapter provides for the coordination of public education, promotion, 
technical and financial assistance to solid waste generators for the 
purposes of recycling and/or reducing the amount of solid waste to be 
disposed of. 

While this chapter does not (in itself) have a direct affect on recovery 
rates, clear definitions and guidelines are essential to successful 
implementation of state regulations and local goals. 

• 	 Chapter 1 15A.5501 sets goals for the reduction of packaging in the solid 
waste stream. The section establishes a goal of a 25 % reduction in the 
amount of discarded packaging delivered to composting, incineration or 
disposal facilities by December 31, 1995, based on a reasonable estimate 
of packaging discarded in 1992. 

The reduction of packaging in the waste stream can occur in two main 
ways: 

- Source Reduction 
- Increased Collection 

Source reduction could result in increases of other materials through the 
substitutionor elimination ofbulky packaging. Examples of substitutions 
include McDonald's recent replacement of polystyrene clam shells with 
paper wrappers and Bausch & Lomb's replacement of polystyrene 
shipping containers with molded pulp. Both of these resulted in smaller 
amounts of packaging going to landfills, but increased paper packaging. 
Increase demand for some types of packaging, such as molded pulp, 
would generate markets for recovered paper. 

Source reduction for packaging, however, is not entirely controllable at 
the local level. It is more likely that municipalities will choose to reduce 
the amount of packaging going to landfills by increasing collection for 
the purposes of recycling and reuse. This would result in increased 
recovery rates for mixed paper, but could create an oversupply if 
markets do not keep pace. Banning disposal of certain packages would 
have a similar effect. 

• 	 Chapter 115A.551 sets county goals for recycling. By December 31, 
1993, non-metro counties must recycle 25 % of their municipal solid 
waste; metro counties must recycle 35%. By December 31, 1996, non
metro counties must recycle 30% of their MSW; metro counties must 
increase their recycling rate to 40%. 
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Each county must also have a solid waste plan and recycling 
implementation strategy. Few states actually make their municipalities 
accountable for achieving their recycling goals. Recovery rates are 
expected to be higher in Minnesota than in other states where regulations 
and goals are not monitored and enforced as closely. 

• 	 Chapter l15A.552 provides that every resident of the state of Minnesota 
must be given the opportunity to recycle. In some cases, this 
opportunity must be in the form of curbside or centralized pick-up. In 
smaller municipalities, the opportunity to recycle can be provided 
through local recycling centers. 

In order to achieve maximum recovery rates, each resident must be able 
to recycle. While most metro area residents in the nation have the 
opportunity to recycle, many rural area resident do not. Potential 
recovery of recyclables in Minnesota will be higher than in states where 
some residents do not have access to recycling. 

• 	 Chapter l15A.56 provides that recycled content labeling must disclose 
the amount ofpost-consumer material contained in a paper or paperboard 
product as a percentage of total fiber. While this chapter falls does not 
mandate post-consumer waste content in recycled products, it establishes 
labeling standards. It also creates a value-added incentive for post
consumer content. 

• 	 Chapter l15A.8l establishes the ability of a local government to require 
or designate that all or any portion of waste generated be delivered to a 
processing or disposal facility identified by the district or county. There 
are exemptions for several types of waste, including mixed MSW, waste 
not managed as a separate waste stream, and waste separated for reuse. 

There are two interpretations to this provision: 

1) 	 It provides broad policy direction that counties will take a leadership 
role in assuring that materials have, in fact, been collected and have 
a reasonable economic market. 

2) 	 It is the county's responsibility to assure that markets exist, but that 
private collectors may choose whether to participate in the market 
system established by the county. 

This provision has brought into question the ability of counties to prevent 
or enact tlow-control of recyclable materials. All of the assumptions and 
forecasts in this paper assume that collection of recycling will occur 
before collection for incineration, and that no municipality will direct the 
tlow of recyclable paper to incinerators. 

E8 



Jaakko Poyry Consulting. Inc •• Minnesota GElS. Background Paper on Recycled Fiber Opportunities 

SCORE Legislation 

• 	 Chapter 115A.951 has been proposed to regulate the distribution and 
disposal of telephone directories. It would generally require directory 
publishers to ensure that books are recyclable and recycled. Publishers 
would be required to report recovery rates, disclose where the books 
were delivered for recycling, and verify that they were recycled. 

Mandated collection would result in higher mixed paper recovery rates, 
but there are currently very few markets for used telephone books. The 
forecasts in this paper assume any increase in the collection of old 
telephone books will be a result of increased demand. 

While MN Statute 115A has been amended almost every year, the most 
significant changes occurred in 1989. The new laws and amendments made 
in 1989 are commonly referred to as the SCORE (Sub Committee On 
Recycling and the Environment) legislation. 

The SCORE legislation further encouraged solid waste reduction and 
recycling by: 

• 	 Requiring related purchasing and recycling programs by state and local 
agencies. 

• 	 Setting recycling goals for counties. 

• 	 Distributing funds to counties. 

• 	 Imposing a sales tax on waste collection to fund programs. 

• 	 Establishing programs for market development and litter prevention. 

• 	 Encouraging the study of materials that cause problems in the waste 
stream. 
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