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This thesls discusses the recycling of old newspapers
into fresh newsprint. Recycling is multi-beneficial because
the solid waste problem could be alleviated, municipalities
could save money on refuse disposal costs, and trees could te
conserved. Only one company in the world makes newsprint
from 100 per cent old newspaper furnish: Garden State Paper
Company. Cocnventional deinking processes ére inappropriate
for use on newsprint, and Garden State uses a secret chemical
process for deinking.

Municipal solid wastes are heterogeneous mixtures which

st be utilized in thelr mixed form or separated Iinto homo-
geneous components. Newspapers can either be recycled into
newsprint or serve as partial furnish for other paper products,
such as papertoard. Other possible uses include incineration
to generate electric power, composting, building materials and
animai feed. One recent discovery is 'the use of paper an
garbage to produce a type of crude oil.

The theslis includes an introduction and chapters on

golid wastes, recycling paper fiber, the newsprint paper

industry, recycling newsprint, alternate uses of refuse

.

including old newspapers, legislation, and a conclusion,



Chapter II discusses the magnitude of the so0lid waste provlemn,

}Jn

n most wunicipalitles, and

'.,,u

the present inadeguate facilitiss

]

sanitation. It zlso discusses the two Types of refuse separ-
ation methods which are currently being constructed. Chapter
IIY deals with the public's attitude toward recycled products
and the deinkling and repulping of waste paper. Chapter IV
discusses the physical properties necessary to newsprint and
traces the history of this segment of the paper industry.
Chapter V draws heavily on speeches by the officers of Garden
State Paper Company (which are reproduced in the Avpendix) in
discussing the direct recycling of newsprint. Several projects
in which city residents have been asked to keep newspapers
separate from other wunicipal garbage are covered. Chapter VI
includes possible alternate methods of reusing newspapers.
Chapter VII discusses local statutes, but concentrates on the

provisiocons of the Resource Recovery Act of 1970.

Chapter VIII concludes that technology is extant (though
not presently available to companies other than Garden State)
for the direct recycling of newsprint. Garden State has
indicated that it will share its technology. If it does not,
other uses are available and are developing. The prediction
of a paper fiber shortage within the next ten or fifteen years
makes the recycling of old newspapers even more desirable., If
some of the money now spent on the disposal of o0ld newspapers
weré used to supplement the processing costs of recycling,
secondary fiber would become more attractive to industry.
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CHAPTER I

INTRODUCT ION

The sciid waste problem is one of the several Torus cf

envirconmental polliution which have received Jjournalistic,

reclitlecal and popular attention in the recent past. Paper
fiber, which comprises at least half of municirvazl solid waste,-~
i1s capable of being repulped to make paper again. In fact,

about 20 per centc of the total amount of waste vaper is

Y

reclaimed at pressnt,* generally being used for such low
grade paper producte as corrugated board, newsprint, '"news

grade" papertvoard, and building materials, among others.

Newspagers and packeging materisls are usually the two
biggest sources of papzar filter in municlpal garbage, Packagling

materials, with the exceptlon cf the criinary kraft paper sazk,

usually contaln some other material which tends to make recla-
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mation of the paper fivers
plastlc, foii, laminating edhesives, wax coatings, £te.
Newspapers, on the other hand, have only one ccumon con-

tamlnant that distinguishes them from virgin newsprint stock:

1

and Save the Dump,”

lyerome Goldstein, "Recycle Paper
Wastes and Soil, XI

Compost Science: Journal of Solid
ay-Jdune, 197C;, I,

gAmerjcan Paper Institute, How the American FPaper
3 3 ~ = T Ll . -
Industry Performed 1n 1909, A Report on ILg rroZraeis, Prob-
T P T e T TR = T ETRRR S S T T
lems anc reospects {(dew Yorlk, 1870, p. 9.
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ink.3 When old newspapers are deinked they can be repulped

to form "new" paper., The Boy Scouts and other organizations

-

have colisct

0]

d old newspapers and soid them to waste paper
cealers or directly to paper miils for wany years. Pubt this
has been only a token, sporadic supply of seccndary fiber,

The objective of this paper will be to examine the
possibilities of the large-scale recycling of newsprint, i.e.,
making old newspapers into new, or fresh, newsnrint. If that
objective is nct feasible, then using old newspapers for cther
economically useful purposes will be examined, with landfill
and incineration being lowest on tne scale of desirable dis-
posal methods. The concept of recycling old newspapers into
fresh newsprint offers a reward that is multi-beneficial. The
soliq waste disposal problem could be alleviated, munici-
palities could save money on garbaze disposal costs, and trees
could be conserved. "It [recycling} golves the converging
dilemmas of pollution and disappearing rescurces.”a

With tocday's concern about environmental pollution,

methods for reclaiming materials trat used to be

considered as waste products are particularly
important. Fimancially, the saving is two-fold--

cest of disposal is avoided and new revenue can e
generated, >

3"Eradicating the Ink," Time, LXXVI (August 1, 1960), 53.

!
FMoyurning Junk and Trash into a Resource, "

_ Business Weslk,
(October 10, 197C), 66.

55. ™. Geoghegan and W. E. Bambrick, "Tall Oil--A
Valuable By Product," Chemistry, XLIV (January, 1971), 6.



One blockage In thinking of waste as a resource is the
concept that natural resources are the only resources., The

word resourcefulness as a human characteristic perhaps fur-

nishes a clue to correct this idea. As Erich Zimmermann has

6

stated, the most important resource 1s man's knowledge,
Resources ave what we make them. Zimmermann says, "Rescurces

are not, they become; they are not static but expand and con-

. , . 7
tract in response to human wants and human actions.'’

.

There is a "built-in" bias in dealing with the solid

waste problem. Even the term waste implies that the material

is of no use. Americans, especlally, with the affluesnce of

i

recent years, tend to think in terms of disposables, thinking
they can afford waste. Hopefully, we are awakening to the
fact that, as a soclety, we cannot afford excessive and un-
necessary waste. We must get used to thinking of our used
materials as raw materials with many potentials. We must
turn our "disposables" into "recycleables." The increasing
ratio of lator costs to material costs as a result of =z
highly technologically developed industry make disposables
attractive. If we can retrieve the material to be reprocessed,
the disposable product still may be economically sound and
socially acceptable, Many useful raw materials in the pro-

duction chain of modern Iindustry were once considered valueless,

6Erich W. Zimmermann, ¥World Resources and Industries
(New York, 1951), p. 17.

T1bid., p. 15.



even pelng expensive to dispose of. Technology has given them
new usefulness. A large number of our raw material resources
are no longer natural resources; they are man-made resources,
often being waste materials from another industrial process.
We need to convert more of this negative value waste into 2
positive value raw material., A distinguishing feature,
however, 1s the fact that the use of by-products or waste-
products to creave new materials has almost always occurred
while the material was still owned by the same company, or at
least by the private industrial sector of the economy. Our
present need is to take the public-owned (in the sense that a
responsibility is owned--as a liability) waste and see to it
that private industry utilizes it as a raw material. This
may call for innovative organizational planning as well as
innovative technological procedures.

The Federal Government, through depletion allowances on
taxes, subslidizes the depletion of natural resources, thus
discriminating against the use of recycled materials.8

There has been much controversy over the politics and
practicality of getting the housewife to separate garbage.
But we do not nave to reduce the convenience-oriented house-
wife to a garbage scavenger. The answer is very simple:

don't mix the newspapers with the other garbage in the first

place! No separation would be necessary if separate receptacles

8"Turning Junk and Trash into a Resource," op. cit., 67.
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were used, Newspapers are one of the purest (most homogeneous )
materials that we now toss into the trash cen without a second
thought.

Because municipal refuse is (under the present collectilon
procedures) a hefterogeneous mixture of many materials, any attempt
to utilize it must elther face the problem of separation or use
the whole mixture., Several approaches for utilizing this
s0lid waste involve separation and several do not. For this
reason, some of the possible solutions to the waste payrer proco-
lem surveyed in this thesis are not restricted to paper alone;
some of the solutions apply to mixed garbage.

Throughout this thesis, except in Chapter IV, the term

newspapers will be used in the broad sense, to cover, in addition

to actual newspapers, newsprint items such as comic books, pulp
magazines, circulars, and shopping guides. The latter ifem has
expefienced particularly large growth in the last few years,
Shopping guides are composed of commercial advertisements,
classified type advertisements, and socmetimes a few news ifems
of local interest. They are distributed without subscription,
as are the door~to-door one-leaf circulars. Some "junk mail”

is printed on newsprint grade paper. Uertainly the conventional
daily newspaper 1s by far the greatest user of newsprint. About
90 per cent of the newsprint produced is used for newspapers.9

0l1d newspapers account for a considerable portion of home garbage.

9'Demand for Newsprint to Grow 34% in 1970s," Industry
Week, CLXVIL (November 9, 1G70), 56-57.




Besides the fact that we are running out of places to
dump our solid wastes, landfill and incineration (as it is
generally practiced today) can cause other environmental
problems. Underground water contamination and air pollution,
respectively, can be caused by the above disposal methods.
Government and industry are working together on pilot pro-
grams such as one 1n Delaware for total waste reclamation
which will cause no other types of pollution.lo Technologies

11and aerospace,12

from other industries, such as mining
and papermaking have been applied to the waste recycling
problem.

To put the problem of reusing newspapers intc proper
perspective, the next chapter will deal with the solid waste
problem in general, Chapter III with the recycling of paper
fiber, and, finally, Chapter V will discuss the recycling of
newsprint., Chapters IV and VI will deal, respectively, with

the organization of the newsprint paper industry and the

alternate methods of recycling or disposing of refuse.

10rReclaiming Solid Wastes for Profit,” Environmental

Science % Technclogy, IV (September, 1970}, T729.

113111 Stockton, "Trash Crisis-II: Garbage May Yield
New Assets,” The Dallas Times Herald, November 12, 1970,
Sec, A, p. 31.

12vconverting Solid Wastes to Electricity," Environmental

Science & Technology, I {August, 1970), 631, 533.




CHAPTER II
SOLID WASTE DISPOSAL AS A POLLUTION FROBLEM

The traditional response to solid waste has been "to
put 1t eitherron the land, under the land, or down the side
of a bank, where it decayed and was covered by vegetation.”l
Cities are having to go farther and farther away to find dump-
grounds.2 Open burning dumps are still the most predominant

3 while some cities

method of municipal solid waste dispo:sal,
use incinerators. Several cities have passed laws tc prohibit
the use ¢f one-way bottlesLL or to enforce the household
separation of newspapers from garbage. According to Richarad
D. Vaughn, Director of the Bureau of Solid Waste Management

of the Department of Health, Education, and Welfare, "9 per

cent of existing land disposal operations and 75 per cent of

incinerator facilitles are lnadequate, 15 These figures are

lcharles A. Schweighauser, "The Garbage Explosion,” The

Natlon, CCIX (September 22, 1969), 283.

21pid.

3Richard D. Vaughn, "The Scope of the Solid Waste Pro-
blem and Promising Solutions,' Compost Science: Journal of
Solid Wastes and Soil, XI (May-June, 1970), 8. -

BB111 Stockton, "Trash Crisis-II: Garbage May Yield New
Assets,” The Dzllas Times Herald, November 12, 1970, Sec. A,
p. 31.

Svaugnn, op. cit.
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the result of a national survey of sclld waste practices,
It 1is abundantly evident that new solutions to the solid waste
problem must be put into practice. .

The recycling of some materials in our solid waste mix
has alleviated the problem to some extent, but much more
recycling is desirable., Thirty per cent of aluminum is
recycled,7 and the current collection drives by Alcca for
aluminum cans may increase that figure.

Municipal solid waste, or garbage, contains many valuable
components. However, modern ilndustry regulires a constant fiow
of homogeneous raw materials. General attitudes toward mixed
waste, as well as prohibitive cost in some instances, have
detracted from any incentive to recycle solid waste. The
homogeneity of the raw materials insures the least amount of
uncertainty in the production process, thus the avoidance of
further waste.

Industrial wastes created as by-products or waste prod-
uéts of particular processes, are homogeneous and often pose
no great problem in their use as raw materials for further
processes. Howevér, the technology to "mine" "urban ore"
(municipal refuse) has not been developed, mainly because

"it always has been deemed cheaper in the short term to mine

6Ibid.

Ttprade Group Receives HEW Grant for Solid Waste
Recycling, " Environmental Science & Technology, IV (July,

1G97GC), b5ik,
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the ores--trees, bauxite mines, copper deposits and the rest--
and not the waste."® "yhere the waste material is relatively
homogeneous in nature, as it 1s in the scrap metal industry,

a large business exists."9

n

The advertising slcgan, "untouched by human hands,"

attempts to convince the consumer of the production sanitation,
This image would be shattered if it became common knowledge
that a material from garbage was the raw material used. The
public attitude, however, is changing, and may reverse itself,
placing a premium upon the recycled product.

The following quotations indicate the intrinsic value in
garbage:

The fact 1s that municipal refuse is far from
valueless. It contains wood fibers (from paper),
glass, textile, and various metals. Many of the
metals are present in concentraticns larger than
those in the gres from which the metals are extracted
commercially, 0

The nearly 180 million tons of annual municipal
reéfuse are estimated to contain ferrous and non-
ferrous metals valued at more than $1 billion,

Fach ton of residue from incineration contains 500
pounds of iron and 20 pounds of aluminum, copper,
lead, tin and zinc. Fly ash from incinerators
welighs about 20 pounds for every ton of refuse in-
corporated, and contains enough silver and gold tf
be comparable to a normal mine assay in the West. +

8”Solid Wastes," Environmental Science & Technology, IV
(May, 1970), 384,

91vid., 389.

101pid., 384,

.
*1Schweighauser, op. cit.
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The quantity per capita and composition of municipal
garbage varies greatly from city to city throughout the
world.12 The mixture of components in home refuse is also
changing with changes in packaging materials.'3 "There are

less ashes and garbage, more plastic and paper."l4 The

decrease in garbage "food wastes'" may be due to the increase

of home garbage disposal units in recent years.

TABLE T

MUNICIPAL SOLID WASTES: PHYSICAL
CHARACTERISTICS DATA
(TYPICAL RANGES)L>

Category Percent by
Weight

Metal Products v v v v v v v 4 4 . W . . . 8211
Glass products . . + ¢ . . . ¢ v v« . . . B8-11
Paper products . . . . + « « +« « « « . . . HO-B4
Food wastes. v v v v v v « v v « o 4 .+ . . 10-26
Yard wastes. .« v v v v v v v v e e e . . . 380
Wood products. + v v v v ¢« « v v e 4 W . . 370
Plastic products . . v . . 1-20
Cloth, rubber, leather, synthetlcs e « . 1-20
Dirt, ashes, rocks, and other 1nerts e« . 1-50

12a1vert Alarie, "Can Garbage Become a 'National Asset'?"
Compost Science, VIII (Spring-Summer, 1967), 3-4

13James E. Etzel, "Hard to Get Rid Of," Tndustrial
Research, XII (October, 1970), PlL4, '

1h1pig,

15pesource Recovery Act of 1970, 9lst Congress, 2nd
%esslon, No. 91-1155 (Washington, June 4, 1970}, p. 3, citing
Characteristics of Municipal Solid waote Management," Scrap
Age, Fepruary, 1969. The wide percentage ranges in this table
make 1t inappropriate for estimating components of "average"
garbagze, Its value lies in its indication of the great
variation in gartage.




The Committee on Interstate and Foreign Commerce Reporn
to the House of Representatives, preliminary to the Resource
Recovery Act cf 1970, contains two tablez on the composition

of municipal refuse. These are reproduced in Table I, above,

o

and Tavle II, followling.

TABLE IT

COMPOSITION AND ANALYSTIS OF ’COMEO:‘ ITE
MUNICIPAL REFUSE (196€)10

Percent by
Components Welght

Corrugated papser bOXeS . . « + + & . » - . 23.38
NeWSPaAPeT. v v v v v o o o o o o o v o o . 9,40
Magazing DaPeT . v v v v v e e e e e e e 6.80
Brown paper. . . .« v v v s e s e 4 e e e 5.57
Mail . . . . . . e e e e e e e e e e e 2.75
Paper f{ood cartons . . . . . . e e e 2.06

TISSU2 PAPET v v v v v v e s e e e e e e 1.98
Waz cartonsS. . v v v v v v e e e e e e e .76
Plastic coated paper . v v v « o o o & . . .76

Vegetable Tood wastesS., . . . v « « v « o« .
Citric rinds and geads . v + v v v 2 &+ « o
Meat scraps, cooked., . v v v ¢ ¢ v 4 v e..
Fried fats . . . v ¢ ¢ v o v v o v 4 4 .
Wood v v v v e v e e e e e e e e e e e e
Ripe tree 1eaves . . +v ¢« « « o o « 2 + o
Flower garden plants . . . . . « + « « o« &
lawn grass, Br€ell. v v « « o o o o o o« + =
Bvergreens . . ¢ ¢ v 4 o e 4 v e e s 4 e
Plastics . v v v v 4 v v v v e e e e e e
Rags o v v o v v v e e e e e e e e e
Leather goods. . . « v + v v v v 4 ¢ o &
Rubber composition . . .+ « « v v v v « o &
Paint and oils . « v ¢« ¢ + « ¢ v 4 v o . .
Vacuum cleaner catchh v v v v o v o o o 4 76
DIrt o v v v o v v e e e e e e e e e e e 1.53
Metals © v v v e e e e e e e e e e e e 6.85

.29

(8]
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Glass, ceramics, @SN v v v v 4 v e e e e . 7.73
Adjusted moisture. « . « + ¢« ¢ « ¢ 4 e e . 9.C5

Total ‘ 100,00

161pid., cliting Kaiser, E. R. Chemical analyses of refuse
components, 1966,



Another study indicates that a typical dump contains
50 per cent paper, 1C per cent glass, 1C per cent metal, 20
per cent focd waste, 3 per cent grass, leaves, etc., 1 per
cent plastic, 1 per cent wood, 1 per cent cloth and rubber
and 4 per cent ash and other material.l!

Collection is the most expensive part of solid waste
dlsposal. For this reason, the location of the disposal or
recycling installatlon is very important. One recent inno-
vation, that of using plastic or paper garbage bags, has
increased the speed of collection by 26 per cent.l8 According
to one report, the use of a computer to determine the cptimunm
collection route has been tried with success.1? In the case
of recycling sclid waste, the separation into the various
categories is quite expensive, at least if dones by present
methods. James E. Etzel, Professor of Environmental Engineering
at Purdue, says that two-thirds of the szo0lid waste handling
and disposal cost occurs within 50 feet of the pick-up location,

~
or before the material is placed in the collection vehicle, <0

1T"purning Junk and Trash into a Resource, " Business
Week, (Octoker 10, 1970), T1. T

18"cagh in Trash? Maybe," Forbes, CV (January 15, 1970),
21. — ,

19"Computerized Routes Lift Waste Pickup Efficiency 10-
15 Percent," Environmental Systems News, II (January, 1971),
4,

20Etzel, op. cit.
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Federal studies indicate that 1t would be feasitle to
use railroads to haul gartage to distant disposal sites, 2l
"The Pullman Company maintains that cars wlith hinged covers
and sgides could allow side loading and unloading of rail-
haul garbage . . . "e2

It seems that we Americans have lived up to our repu-
tation for postponing our response to prcblems until they
become crises. A brief look at 1965 statistics shows the mag-
nitude of the solid waste problem; and surely the situation has
deteriorated in the last six years. "Every 6C seconds, people
in the United States drop 251 tons of trash into their gartvage
cans. At the end of the day, 362,000 tons of trash have
accumulated. "23

At the present time, over five pounds of municipal solld
waeste per capita per day is produced in the United States.
The estimate for 1980 is eight pounds., 2k nype population of
the United States today constitutes only one-sixzteenth of the
world's population, yet we consume over 50 per cent of the

world's annual production of non-renewable resources. "2

2lYcash in Trash? Maybe," op. ci ., 19.

221pid., 2U4.

23"solving the Carbage Explosion," Science Digest, LVII
(May, 1965), 2k.

24Richard D. Vaughn cited in James G. Driscoll, "What
To Do About Trash? Give It A Second Life,'" The National
Otserver, IX (November 2, 1970}, 3.

.
2Sprancois Mergen, editor, Man and His E
Ecological Limits of Optimism (New Haven, 1970

nvironment: The
Y, p. 14,
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The paper industry sometimes btries to side-step, or at
least minimize, paper's contrlibution to the solid waste prob-
lem by maintaining that only a very small percentage cf sclid
waste is paper: then they cite tonnages. This is deceptive,
to an extent, beczuse it is the volume and the composition
of materials that determine the ease of disposal. Trash
compactors are an important contribution for this very reason,
Paper, of course, 1is blo-degradable, but it is lightweight
in comparison with many other materials. Thus, a relatively
small tonnage represents a falrly large volume., Also, the
percentages they sometimes cite are usually based upon total
sclid wastes, not upon Jjust municipal solid wastes.

Paper and paperboard products account for

13% of the 3.5 billion tons of solid waste that

this country generates, reported Henry G. Van der

Eb, president of Container Corp., at the recent

press conference announcing the award winners of

CCA's ecological design contest ., . . These pro-

ducts represented 15% of the municipal, house-

hcld and industrial wastes, however, which total

360 million tons a year. Recent studies, he

sald, show that paper products account for 40%

to 50% of the waste load in large metropolitan

areas, and represeng _as much as 60% of the high-

way litter problem, 20

Putting this problem into perspective, according to
Vaughn, over three and a half billion tons of solid wastes

are generated in this country each year, of which more than

26"statistics on the Solid Vaste Story,” Paper, Film and

S
Foll Converter, XLIV (Cctober, 1970), 24.
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two billion tons are mineral wastes.27 "And the waste load
from municipal, industrial, and commercial sources totals more

than 360,000,000 tons annually.”28

Cities 1in the United
States spend a combined four and a half billion dollars a
year on garbage disposal.29 Even so, the facilities are pre-
dominantly inadequate.30

Another study showed the following:

All solid wastes totaled 4.4-billion tons

last year, according to the environmental council

report. Mineral wastes, mostly from mining, were

1.7-billion tons. Agricultural wastes, largely

manure in feed-lots, came to 2.3-billion tons.

Non-recycled industrial wastes were 110-million

tons. Residential, commercial, and institutional

wastes came to 250-million tons, of which 190-

million tons were_collected and disposed of by

public agencies,

The use of inadequate facilities for the disposal of
garbage is, of course, unsanitary. It contributes to rodent
and insect infestation.32 The presence of excesslive garbkage
is also a safety hazard, just as the manual handling of gar-
bage is dangerous, probably because of the nature of the un-

certainty of the mixture of trash. Trash ccllectors have an

2TVaughn cited in Driscoll, op. cit.
281p1d.

29%,e0nard Singer, "Disposing of Dispousables,' Design &
Eanvironment, I (Fall, 1970), 25.

30Vaughn cited in Driscoll, op. cit.

31”Turning Junk and Trash into a Resource," op. cit., 7C.

.

3z ]
“Vaughn, op. c¢it., 1C.
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injury rate nine times that of other industrial wo&kers.BJ

waste disposal and recycling. Some inrovative 1deas have bLeen
produced. One cf the main problems 1s the separation of tras
into 1ts homogeneous components. There are two basic methods
of separation, the dry method and the wet method. The dry
method uses an air classification c¢r a density related approach
such as the one described below:
Scientists at the Franklin Institute are

building a machine they predict will be usable to

separate 60 tons of household trash an hour into

reusable raw material,

It {a small model] successfully sorted shredded

trash into paper, glass, hard and soft plastics

and cans.

The pilot model, which looked something llke

a farm hay traler, was dismantled several months ago.

It used wire screens, shakers and & paddle wheel

to separate the trash. The wheel threw thetrash,

and according to the weight, the cans landed in__

one bin, plastics in another, paper in another, 22

The wet method of separation of refuse makes use of
parermill technology, since much of garbage is paper.

Franklin, Ohio, is constructing a Black Clawson Hydrapulper

331pid.

34"Turning Junk and Trash into a Resource,'" op. ¢

S
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35"Tpagh Sorter Handles Junk with Finesse,” The Dallas
Morning News, November 16, 1970, Sec. A, p. 1.




modified to process trash., The Hydrapulper is most simply
described as a gilant blender. It works as follows:

A garbage truck dumps its load on a conveyer,
which feeds the Hydrapulper. At the sawme Time,
water is being pulped continually into the Hydra-
pulper. At Frankliin, the scurce of water wilill be
the treated effluent from a sewage plant to be
built adjacent to the solid waste plant.

In a great churning and swirling, heavy
metallic objects are ejected and may be sold as
scrap metal. The rest of the rubbish--paper, food
waste, plastic, rubber, rags, glass, wood, leaves,
and miscellaneous items--is disintegrated and
carried in a ligquid slurry to another piece of
equipment, where glass, cand, and small pleces of
metal are spun out.

At the end of the system, combustible organic
materials are sorted out and propelled into a
"£luid bed reactor"--a vessel 30 feet in diametfer and
2 stories high--where they are oxidized as they hit
against grains of hot sand being blown at high speed
in the vessel,

Paper and paper products, which make up as much
as 50 per cent of ordinary refuse, are reclaimed
through another part of the system. Over all, up
to 95 per cent of the original garbage will te
reclaimed or oxidized, with the remainder, in the
form of incinerator ash, to be used by the sewage
plant to help sorf out organic materials from
Industrial waste. 6

Centrifugal force 1s used to classify the materials based
on their densities.3’ The Federal Government will pay for
two-thirds of its $1,400,000 cost. Under the Resource Recovery
Act of 1970, the Government will bear three-fourths of the

cost of similar projects.38 The plant will initially process

o

36priscoll, op. cit.
37Etze1, op. civ., P15,

38priscoll, op. cit.
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50 tons of garbage per day during one eight-hour shift. It
will serve atout 50,000 people.39

An Iinteresting approach 1s one in which the waste is
ground and incinerated at 2200 degrees Fahrenheit., The
material that does not burn becomes a molten slag which is
guenched with water. The resulting glass-type material can
be used to manufacture fiberglas, highway agregate, and
inexpensive glass-type items.uo

There is an interrelationship among the various forms
of pollution. For example, open burning creates alr pollution.
There is alsc a synerglstic effect:

The health effects of environmental pollutants

and stresses are both additive and dynamic, not

just cumulative, Therefore, thesge pollutants cause

conditions which are_more than the sum of their

Individual effects.

It 1s also obvious that the incineration of solid wastes
gets rid of the solid wastes but can add to the air pollution
problem. Likewise, landfill, if done improperly or in ignor-
ance of the underground water level, can contribute to water
pollution.

Disposable products have contributed significantly to

the solid waste problem. Paper drinking cups were invented

391pid.

40Etzel, op. cit., P14,

hinppe Interrelationships of Air, Water and Solid Wastes,"
Compost Science, VIIT (Autumn, 1967-Winter, 19€8), 30.




in 1910 in response to the discovery that disease germs could
be transmitted from one perscn to another on the rim of an
ordinary drinking cup.42 As pointed out by Lecnard Singer,
there is a paradox in that "the disposable product, introduced
for its sanitary properties, has created a pollution problem
of vast dimensions."“3 He sees the development of disposables
as an outgrowth of the spirit of the times following World
War II, Americans' life-style changed to convenience-foods,
drive-in restaurants and servantless homes. Soon, advertising
campaligns began conditicning consumers to the idea of dispos-
abllity. "In this effort they were immeasurably aided ty the
American public's deep dislike for (1) germs and (2) non-
productive 1abor. "™  The ad wmen grew proficient at advertising
"flimsy and cheap" items in a favorable light as "lightweight
and economical. "5

The growth of disposable bedding, clothing
and utensils has been a major factor in reducing
cross-infection in U.,S. hospitals. Perhaps the
finest, single example is the success of the sterile
plastic syringe, developed after evidence was
established that viruses can travel from patient
to patient through contaminated needles. The first

piston-type plastic syringe was developed by Schenley
ILaboratories in 1953 after the FDA had concluded

hesinger, op. cit.

431p14.

bhitpiq,, 27.

M5See Darrell Huff, How %to Lie with Statistics (New York,
1954), p. 120. T




exhaustive studlies on the effect of plastic in
injectable solutions--and amended its previous
glass-only rule, Sterile disposable syringe
were marketed in quantity in 1957; starting at
a unit cost of 13.5 cents, it dropped to about
six cents, at a yearly volume of 100 million
syringes.ﬁo

Consumers favor "virgin" materials. "Virgin

wool" on the label sells sweaters. "Reprocessed

wool" doesg not. i

Most people see a virgin product
as something esthetically clean," says Mighdoll

[executive director of the National Association of

Secondary Materials Industries, Inc.}). "But have

you ever seen a sheep?"47

Singer nctes that "paper cups, Kleenex and beer cans
belong to rich, middle class and pocr alike. "8 pe says
that since dlisposable items are classless, they are not
really products but "functional rentals. "9 1In a sense,
they bridge the gap between the two economic classifications
of goods and services. In a literal, temporary sense they
are goods, nut they have no cultural significance, only the
advantage of service,

| The Disposables Associlation was formed in 1968 to

educate the public and sponsor research on disposal methods, 20

The Association has dedicated itself to the developument of

b63inger, op. cit.

1

47vpurning Junk and Trash into a Resource," op. cit., 67.

[T

48Singer, op. cit., 28.

U91pid.

501pid., 29.
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truly dispesable and recycleable produots.5l Research is
being done by some plastics manufacturers to "bulld-in" bio-

degradabllity or self-destruction.®2 This is a complete

~about-face in the packaging industry, where moisture trans-
p ging J

mission and market snhelf 1life and durability have been king.
There will probably have to be some compromises, but both
goals should be attainable with adequate applied research.

The National Association of Secondary Materials Industry
is also doing research on the solid waste problem.53 They
are currently engaged in a one-year study financed by a
$364,000 grant by the Department of Health, Education and
‘u\felf‘are.5‘LL The Batelle Memorial Institute is doing the
actual research, which includes scrap metals, paper and
textiles.55 This study is to include both the technical and

56

the economic aspects.

Sluprade Group Receives HEW Grant for Solid Waste
Recycling," op. cit.

52”Turning Junk and Trash into a Resource," op. cit.,

71.

53Richard B. Scudder, "Recycling Waste Paper Into News-
print," from proceedings of seminar on recycling waste paper
held by American Paper Institute, Washlngton, D. C.
October 16, 1970. See Appendix.

Shumpg de Group Receives HEW Grant for Solid Waste
Recycling, " op. cit.

5511b1i4d.

561pid.




At the National Packaging Forum, neld by the Packaging
Institute, U.S.A., in October, 1970, solld waste was the
central topic.57 Testin and Perrins of Reynolds Metals
Company called for more recycling of packaging's share
(13.3 per cent) of solid waste. They pointed out that
although the cost of such a program would be very high, the
cost of not doling anything would be much greater.58

One deterrent to innovation in waste disposal manage-
ment 1s the desire of the local politicians to let other
comnunities go through the problems involved in new tech-
nology. FEFach municipality would prefer to see a project in
full scale operation and know for certain how effective and

efficient it 1s before committing its taxpayers' money for

a particular project.59

57"‘Waste Disposal! Pervades Forum,"

Mcdern Packaging,
XLIIT (Decemter, 1970), 48.

581p1d.

5 . . .
/9"Turn1ng Junk and Trash into a Resource," op. cit.,




CHAPTER IIT
RECYCLING PAPER FIBER

The per capita annual consumption of paper used to be
ccnsidered a useful (and is still probably a valid) statis-
tic which was quoted to indicate the degree of education
(reading material) and sanitation (packaging), and thus the
progress and industrializaticn that a developed nation had
achieved. This figure is sometimes contrasted with a fraction
of a pound of paper per capita used in some undeveloped
African country.l An example follows:

It ([paper] . . . is a primary indicator of

a modern civilization. Naticns with the highest

standards of living have a directly parallel high

usage of paper. Per capifa consumption in the

United States, for example, is close to 600 pounds

a year.?2

Most of the great volume of paper in the United States
is discarded in the form of packaging, newspapers, Jjunk mail,
paperback books, etc., This waste paper is a major component
of municipal gartage.

The following statistics, published by the American

Paper Institute (API), give perspective to the size of the

1Example: Linda Elaine Kilgore, Paper Making in Texas
(Austin, 1963), Introduction. -

2letts Pegin with Some Basics,” Paper Fights Pollution
(no date), 4.

n
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paper industry and the current share of recycled fiber in the
industry:

Of the 58.5 million tons of paper and paper-
board consumed in the U.S, in 1969, over 7 million
tons remalned in permanent use in such forms &s
books and building materials or were disposed of in
home fireplaces or, in the case of such products as
tissues, 1n sewer systems. Some 11.4 million tons,
cr 20 per cent of the total, were reclaimed and
reused. Most of the remaining 40 million tons entered
the solid waste stream. On fthe basis of what is
known of the disposition of solid wastes as a whole,
it is estimated that in 1969 about two million tons
of waste paper may have been used for landfill, 6
million tons dincinerated, and some 30 million tons
deposited in municipal and town dumps, where the
biodegradability of paper causes its gradual disinte-
gration. A current trend to divert more solld waste
from dumping to landfill and recycliing may well alter
these proportions in the years ahead.

Of the tonnage reclaimed, the largest cowmponents
are used corrugated containers, corrugated clippings
and mixed papers from office buildings, closely
followed by newspapers and high-grade papers from
printing and converting plants. Of all the corru-
gated boxes produced in 1969, about 25 per cent were
collected and reprocessed. Of all the newspapers
printed, some 23 per cent were recycled,

Public Awareness and Attitudes
The publlicity given to the environmental problems may
be turning the tide of consumer attitudes toward the recycled
product. One company which does much paper recycling, Con-

tainer Corporation of America, recently held a national student

contest for a symbol to Indicate and promote r'ecjycling.LL This

3American Paper Institute, The Paper Industry's Part in
Protecting the Environment (New York, 1970), p. 21.

4

l . s .- .
21'"Ecology Symtol for Recycling, ' Paper, Film and Foil

Converter, XLIV (October, 1970), 23.




symbol will bhe used to attract public sttention to the fact

that a package or other item is either made from recycled
materials, or is capable of being recycled.5 The winning

design was one consisting of three arrows, following one another

in a c¢ircle:

CCA made the recycling symbol available to the whole
packaging industry and %o other industries that recycle mater-
ials.6 There were over filve hundred entries in the cont'est.7
The first prize was a $2,500 scholarship, which was won by Gary

Anderson, a2 University of Southern California student.8 "The

5Tbid.

Onpor the Love of Earth," Tappi, LIII (November, 1970),
2015. )

T"New Symbol to (Hopefully) Encourage and Promote Recyc-
ling Processes,'" Pulp and Paper Magazine of Canada, LXXI
(Octover 16, 19707, 18. “’

( 8”Packaging's Recygling Symtol," Packaging Design, XI
September-0October, 1970), 11.
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company hopes display of’the symbol will spread awarsness
among concerned citizens that waste paper recycling is an
important and effective methed of conservation.”9

Previously, the fact that a material had been recycled
was not mentioned, or if labeling was required, as in the case
of clething, vague phrases obscured the fact. M. J. Mighdoll,
executive vice-president of the National Association of
Secondary Materials Industries, Inc., said in a recent speech
that manufacturers often used such '"phrases as 'cotton fiber
content' instead of 'rag content,' and 'wood pulp substitute'
instead of ‘'secondary fiper, ' "0 Henry Van der Eb, president
of Container Corporation of America, said at the recent Waste
Paper Recycling Seminar in wWashington, D. C.:

Fxpansion of markets will occur to the extent

that the psychology of boxboard buying can be

reversed. The preference which many buyers currently

have for virgin grades should diminish as environ-

mental concern increases, and they become aware of

the fact that recycled products are environmentally

preferable, in the context of solid waste marzagement.1:L

Another speaker at the seminar, Bernard W. Recknagel, a

St. Regls Paper Company executive, said:

91pid.

10y, J. Mighdoll cited in "Secondary Fiber Pulping Con-
ference Draws Environmentalists," Tappi, LIII (December, 1970),
2330,

11"Recycling: Time to Discard 01d Attitudes," Chem 26:
Paper Processing, VI (December, 197C), 23. ‘ —"
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A vigorous merketing effort will have to be

mounted for these [recycle@‘paper products, per-

haps supported by a public relations campaign, that

certain products have been made either entirely or

in part from reclaimegofiber, and, therefore, re-

guire public support.-<

Mighdoll says, 'the day has come when the premium will
be on a product that can be identified as made from secondary

fiber and other recycled materials!"l3

Delinking Waste Paper
Waste paper merchants sort collected papers into many
categories because of the physical characteristics of different
grades of paper. Some printed papers are used to produce the
gray news grade cardboard which, of course, does not require

deinking. If the waste paper 1s to be recycled into paper per

se, then usually deinking 1s necessary. One exception to this

is when the waste paper is trim (broke) from the manufacturing
or slitting processes, in which case the paper has not been
printed.

The first attempt to reclaim waste paper occurred in
1695 in Denmark.14 The British Patent Office issued a patent

for repulping waste paper to Matthias Koops in 1800.15

121p14., 28.

l3Mighd011 cited in "Secondary Fiber Pulping Conference
Draws Environmentalists,"” op. cit.

14A. M. Altieri and others, Deinking of Waste Paper
(New York, 1956), p. 1.

1571bid.
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"Whereas manufacture was never successful from a commercial
standpoint, the basic principles invcived have not changed."16

In the deinking process, the waste paper is reduced to
pulp form by chemical and mechanical means and the ink is
removed, usually by a flotation methecd. Somewhat similar
methods are used to remove polyolefin and wax coatings, except
that a chlorinated solvent is used which alilso removes the
ink. 17

Deinking is viewed as a type of laundry process in
which the paper is wetted and defibered, the ink binder (resin
which causes the pigment to adhere to the paper) is softened,
and the pigment 1s washed away from the pulp.lS The exact
procedure used and the chemicals used vary greatly from mill
to mill,

At one time or another, a great variety of

chemicals has been proposed for deinking. Caustic

and soda ash are frequently used, either singly or

in combinations. Sodium silicate 1s employed in

some cases. More recently, sodium peroxide and

hydrogen peroxide (with alkali) have found con-

siderable favor, particularly for deinking high

groundwood papers. Zinc hydrosulphite is also

utilized in the deinking of high groundwood papers,
and as an aid to color removal in special cases.

- . . - . . . - - . » . . . . . - - . . . . . . . .

Numerous other chemicals such as diatomaceous
earth, bentonite, hydrocarbon oils, lime, alkali

167114,

1T vyaste Recycling Really Works," Environmental Science
& Technology, IV (October, 1970), 808.

18a1tieri and others, op. cit., pp. U5-46.
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rhosphates, and amﬁonia have been proposed, each

apparently having had good features for the partic-

ular stock and conditicns beling investigated.lg

The deinking cf waste paper 1is becqming progressively
more difficulit because of the new sophisticated combinations,
particularly in packaging structures., The increasing variety
of waste paper has been called "the biggest problem encount-
ered by deinking mills."20

Waste paper often contains wax, tar, "hot melt" adhesives,
wet strength resins, etc., Treatment is necessary to remove
these materials because they will appear as specks on the sur-
face of the finished baper. In addition, "they clog up the
wires and felts, contaminate the dryer cylinders and necessi-
tate a major outlay on maintenance. "t Musselmann also 28ySs,
"The difficulties arising through lumps produced by the
employment of, for example, wet-strength papers, are gener-
ally well knoun, "e2

The Black Clawson Ccmpany's Polysolv process uses a chleo-

rinated hydrocarbon solvent, trichloroethylene, to dissolve

19Pnilip S. Bolton and Clarence E. Libby, editors, The
College Textbook of Pulp and Paper Manufacture, Vol. I of 2
vels, (New York, 19587, v. 21.

20gunther H. Baldauf, "A Consultant Looks at Deinking, "
Paper Mill News, LXXXVIII (March 16, 1964), 15,

2ly, Musseimann, "Iaboratory Trials on the Pulping of
Wet-Strength and Bituminised Waste Papers," translated from
Wochenblatt fur Papierfabrikation, XCVI (Mid-May, 1968), 1.

227pid.
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wax and plastic coatings.gj This solvent, used 1n industry as

a "de-greaser,"

is similar in solvency to carbon tetrachloride,
pbut it is safer to handle and is not flammable.

Deinking causes another pollution problem: disposing of
the delinking sludge.

The recovery of secondary f{ibers, and especially
the deinking proccess, while helping to reduce air
pollution and solid wastes problems, results in a
different environmental problem, that of water pol-
lution. Typlcally, the raw effluent from a deinking
process contains very high concentrations of settle-
able solids and dissolved solids, high BOD [Bio-
chemical Oxygen Demand], and a very persistent straw
color that defies treatment, even in the activated
sludge process. Fortunately, the settleable solids
are easily rﬁmoved in mechanically cleaned primary
clarifiers.?

Spraying of effliuent into vegetation, and filtration
through the soil is a common disposal practice of many
industries.25 "Even hydrocarbons and oily sludge wastes
can be effectively degraded by soll microorganisms 1n an
aerobic environment and assimilated within the soil matrix.”26

Conventional in-plant treatment of deinked wastes can
reduce the BOD, but cannot reduce the dissolved solids much

or greatly improve the color of the effluent.

235, E. Johnson, "What the Polysolv Process Is and How It
Works, " Paper Trade Journal, CLIII (October 6, 1969), 55.

24Wesle;y A. Flower, "Spray Irrigation for the Disposal of
Effluents Containing Deinking Waste," Tappi, LII (July, 1969),
1267.
25James 0. Evans, "The Soil As a Resource Renovator,"
Environmental Scilence & Technology, IV (Septemper, 1970), 734,

2671pid.




Dissclved solids are also substantlially reduced,

most notably phosphates and nitrates which are

raplidly assimilated by plant growth, resulting

in removals of up to 99% of the phosphorus and

about 70% of the nitrogen. These and other dis-

solved solids, according to work by Farrell et al,

(1) are removed by absorption, chemical precipi-

tation, ion exchange, biochemical transformatlon,

and biological adsorption.27

Research has also been conducted on the use of the
deinking sludge as a fertilizer.28 Many mills have agreements
with municipalities for the latter to process their deinking

waste along with municipal Sewage.29

Several European countries recycle waste paper in
greater percentages than in this country. Czechoslovakia,
for instance, recycles 3; per cent into paper and board. 30
"It is stated that over 48 per cent of German's papermaking
material 1s derived from reused paper; figures of 33 and 36
per cent apply respectively to the U.K. and Japan."31

In nearly all recycled paper and board which is made

from wastepaper, the wastepaper comprises only a part of

27Flower, op. cit.

28Lynn L. Harrison, "Potential Commercial Use of Deinked
Pulp Sludge as Fertilizer," Pulp & Paper, XLI (July 10, 1967),
35-37. - -

29paldaufr, op. cit., 16.

30vaslav Hnetkofsky, "Processing Waste Paper by New
Principles, " translated from Zellstoff und Papier, XIX
(February, 1970), 50.

313, Grant, "Fibrous Raw Materlals for the Paper Industry:
Past, Present and Future," Paver Technolozy, XTI (June, 1970), 189.
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the furnish, i.e., virgin pulp is combined with the recycled
pulp. This is done to maintalin strength of the final sheet,
since the repulp beating shortens the flbers, In some ways
recycled paper 1s superior to paper produced from virgin pulp.
The recycled paper has greater dimensional stability, higher

bulk, more opacity and softness.32

3QBaldauf, op. cit., 1



CHAPTER IV

THE NEWSPRINT INDUSTRY

1

It is appropriate at this point to briefly discuss the
technical aspects of newsprint, the organization and pricing
practices of the newsprint industry, and the volume of news-
print production and consumption.
The Physical Composition and Characteristics
of Newsprint
The technical and economic aspects of newsprint are
intertwined.l Every technical problem which has to be over-
come has a correspondiné cost.? There are a number of mater-
ials that can furnish celluleose for the manufacture of paper,
including straw, rags, wood and bamboo.3 Newsprint 1is a very
inexpensive grade of paper; the temporary nature and value
of newspapers demands no expensive paper. Wood 1s the ideal
material because of its availablility in large quantities at
low cost, its usual proximity to manufacturing requirements:

N

water and power. "Hence wood is universally employed as

ljohn A. Guthrie, The Newsprint Paper Industry (Cambridge,
1941), p. A47.

“Ibid.

31pid., pp. 47-48.
“Ibid., p. 48.

33
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the principal raw material of the cheaper papers.'>
In the southern United States, pine is the primary
source for the manufacture of newsprint; in the rorth (and

6

Canada), spruce, fir and hemlock are used. "Southern pine
matures in 20 to 30 years vs. 60 to 70 for Canadian,"T
Newsprint has been variously defined as "the grade of
paper used in the regular editions of daily and weekly news-
papers,"8 "a generic term used to describe paper of the type
generally used in the publication of newspapers,"? and
"cheap machine-finished paper, chiefly from wood pulp, and
used mostly for newspapers."lo The definiticn, then, is
based upon function. Ellis gives the term a more specific
'meaning, as well as discdssing the history of producticn:
Newsprint, as the term will be used in the

following narrative, 1is a wood pulp paper which
came Iinto general use 1in the United States in the

51bid.

6L. Ethan Ellis, Newsprint: Producers, Publishers,
Political Pressures (New Brunswick, New Jersey, 1960), p. 10.

' T"Let the Customer Help," Forbes, CVII (February 15, 1971),
53.

8United Nations Educatioral, Scientific and Cultural
Organizatlion, The Probvlem of Newsprint, one in a series of
studies on Press, Film and Radio in the World Today, (Paris,
1949), p. 15.

9Technical and Education Committees, National Association
of Printing Ink Manufacturers, Inc., and the National Printing
Ink Research Institute, Printing Ink Handbook, 2nd ed. (New
York, 1967), p. 86,

10yetster's New Collegiate Dictlonary, (Springfield,
Massachusetts, 19¢0).




1870's. It combines mechanical pulp, made by a
process developed in Cermany in the 1840's and
used first in this country in the late 1860's,
with chemical pulp, mede here in the 1880's, in
the ratio of approximately 80 per cent wood pulp
and 20 per cent chemical pulp. Both processes
were originally patented, but this protection
expired before large-scale productlon became a
fact. Inertia and prejudice slowed the adoption
of the new article. Once it gained a foothold,
however, it rapidly displaced paper made from rags
and straw in supplying newspaper publishers, who
were forced to seek a cheaper medium for their
hungry readers.

The process, while subjected to many refinements

and repeatedly speeded up, has remained basically

unchanged. Spruce has proved the most adaptable

of several usable varieties of wood. This has

profoundly influenced the geographical, economic

and political aspects of the industry. The location

of large stands of spruce in proximity to abundant

water power first led to the establishment ¢f news-

print mills in the northeastern United States.ll

The type of press 1s determined by the circulation of
the particular newspaper. . Cylinder presses are used for
small-circulation papers such as weeklies, "moderate-speed
rotary presses for small dailies, and high-speed multiple
rotary presses for papers of large circulation."12 The
presses are usually of the letterpress variety. Basically,
the letterpress printing process is accomplished by a print-
ing plate with a raised surface which applies ink to the

paper.

llEllis, op. cit., Appendix, "Print Paper Pendulum,"
p. 3.

lerechnical and Education Committees, op. cit., p. 23.
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The rotary pregses require paper in the form of rolls
instead of sheets.13 This requirement gives rise tc a neces-
sary characteristic of newsprint: tensile strength.lu The
tensile strength must be sufficient for éhe paper to get
through the press without breaking.l5 The ink dries very
rapidly by absorption inteo the newsprint sheet, and very high
speed presses are used.l6 Thus absorption, which would be
considered an unwanted characteristic in a higher grade of
paper, is desirable in newsprint, because it allows fast
press speeds, a necessary requirement for the newspaper
presses. Speed is important because of the guantity of
papers produced as well as the rapid distribution that is
necessary before the news becomes "stale,"

A higher quality grade of newsprint is used for pre-
printg such as the rotogravure supplements that accompany
the Sunday (or Saturday) editions of many newspapers. This

paper is called "newsroto. "7

13ynited Nations Educational, Scientific and Cultural
Organization, op. cit.

141p1q.

151n the industry, this is termed a "web" break. A web
is the single thickness of paper going through the press as
the roll unwinds,

16United Nations Educational, Scientific and Cultural
Organization, op. cit., pp. 15-16.

17¢, A. Thompson, "Gravure Newspaper Supplement Magazines
in the United States,” Tappi, XLVIII (January, 1965), B5A.



Today the vast majority of newspaper supple-
ments are printed by gravure and offer the adver-
Tiser quality and uniformity superior to that
avalillablie from other printing processes on similar
grades of pzper. The comment has also been made
that gravure can print on inexpensive papers and
deliver magazine-like guality and color. This
should be clarified because it does not mean that
gravure can print with satisfactory results on any
quality paper. There is a minimum quality level
for paper for gravure newspaper supplement print-
ing, and this is well above the level of so-called
standard newsprint used for letterpress printing
of daily newspapers.l

These supplements contain no recent news information,
so they are often printed weeks in advance of the distribution
date. Some are syndicated and some are owned by the distri-
buting newspaper. -

The word intaglio is synonymous with gravure and indi-
cates "that the design being reproduced is etched or in-
scribed beneath the surface of the printing plate opr cylinder.”l9

"""" Adequate tensile strength is also a requirement for %his

special grade of newsprint. 1In fact, C. A. Thompson says,
"Tensions on rotogravure press operations are normally higher
than those encountered on letterpress operations. 20 The type
of printing process involved also requires a smoother surface
than that of standard newsprint. Absorbency, which is desir-
able in newsprint, is a disadvantage in newsroto paper because

the thin gravure ink dries by solvent evaporation rather than

181bid., pp. 88A-80A.

19Frank B. Wiborg, Printing Ink (New York, 1926), p. 11i7.

20¢c. a. Thompson, op. cit., BOA.
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by being absorved into the sheet., With gravure printing,
the maximum color value is obtained 1f the ink pigment layer
remains on the surface of the paper.21

There has been a recent shift from letterpress to offset
(1ithography) printing by the small newspapers. A lighter
weight (30 1lb./ream) newsprint can be used, resulting in
savings on paper cost and mailing fees.gg Half of the news-
paper plants in the United States are now using offset for
newspaper production, but since these are small circulation
papers, only a small percentage of the total newsprint con-
sumed is printed by offset.®3 W. D. Rhinehart of A N,P,A,'s
Research Institute predicts, '"by the end of '78 there will
be 1,376 plants on offset using 2 million tons of newsprint
and 184 on letterpress using 8,886,000 tons of news."24

The term offsel printing, which has come to be synony-

mous with the term lithography is a printing process in which

printing plates transfer the ink to a rubter "blanket," which

"offsets" from the blanket onto the paper.22 The Printing Ink

2171pid.

22"pemand for Newsprint to Grow 34% in 1970s," Industry
Week, CLXVII (November 9, 1970), 57. -

23Ward C. Williams, "Mills Strongly Affirm Future of
New Twin-Wire Formers," Pulp & Paper, LXV (January, 1971), 61.

2%y. D. Rhinehart cited in Ward C. Williams, op. cit.

25Herbert J. Wolfe, Printing and Litho Inks (New York,
1957), p. 289.




39

Handbook contains a good description of the litho printing
process:
The lithographic process 1s based on the

principle that oil and water do not readily mix:

chemicals and chemistry play 2 leading role.

The printing plate consists of printing and
non-printing areas which are substantially on the

same plane or level., The printing area is ink-

receptive; the non-printing area is water-receptive.

The image 1s transferred from the ink-receptive

area rather than from raised surfaces (as in the

case of letterpress) or from depressed surfaces

(as in gravure).

The offset press is ideal for small Jjobs because press
"make-ready'" (adjustment) is not required. As a result of
this and other factors, "offset is substantially cheaper than
1etterpress."27

Tensile strength can te measured in both machine direction
and cross direction, meaning respectively, in the direction
the roll is wound, and in the direction that represents the
width of the sheet. The machine direction (MD) tensile
is the critical parameter in the instance of newsprint,
because of the tension on the sheet as it goes through the
press. It 1s important that the edges of the rolls be pro-

tected against cuts or tears, because they will also cause

web breaks.

20Technical and Education Committees, op. cit., p. 25.

H

27"Technology for Tomorrow, Part V," Dun's Review and

Modern Industry, LXXX (November, 1962), 86.
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Description azd History of the Structure
of the Nawsprlnt Industry

Almost all newsprint is s0ld orn a contract basis between
the manufacturer and the consumer (newspaper publisher).28 The
contracts are for from three to five years, with some being
for even ten or twelve years.29 The "spot market' is the open
newsprint market used by small publishers and occasionally a
large publisher who has a temporary paper shortage. This
market is 10 per cent, or more, higher in price, occasionally
being "two or three times as high as long term quotations."3o

The smaller publishers, through the years, have been
more militant than the larger ones who avoided "ftoo vigorous
governmental interference in the newsprint situation on the
grounds that it constituted a threat to the freedom of pri-
vate enterprise.”"3! 0Of course, the larger newspapers were
not quite as concerned about newsprint prices because they
bought by contract at the lower prices.

Richard B. Scudder says that about nine million tons of

newsprint are used annually in the United States, and two

28Theodore J. Kreps, "The Newsnaper Industry," The
Structire of American Industry, 3rd ed., edited by walfter
Adams (New York, 1907), p. 514.

291pid.

301014,

31Ellis, Newsprint: Producers, Publishers, Political
Pressures, op. cit., p. 16. .



million tons of this are produced by mills which are cwned by
newspapers.32 This statement acquires much greater signifi-

cance when it is realized that U.,S. annual prcduction of

newsprint 1s only a little over three million tons. However,
a large quantity of the newsprint used in this country is
produced in Canada, and it may be that much of those two mil-
lion tons of newspaper-cwned production mentioned by Scudder
1s produced in Canada. So this would not mean that two-thirds
of the U.S. production is newspaper-owned.

There have been hostilities between the newspaper pub-
lishers and the newsprint manufacturers for at least the last
seventy-five years.33 In some instances, the American News-

. paper Publishers Association (A,.N.P.A.) has led the fight.

John Norris of The New York World testified before the House

Ways and Means Committee in 1836 that a group of eastern
newsprint producers were about to form a selling agency for
the purpose of collusion to raise the price of newsprint.34
This accusation was an effort by the publishers to have

Congress abolish the tariff on imported newsprint.35

32Richard B. Scudder, "Recycling Waste Paper into News-
print," from proceedings of seminar on recycling waste paper
held by American Paper Institute, Washlngton, D. C.,
October 16, 1970. See Appendix.

33Ellis, Newsprint: Producers, Publishers, Political
Pressures, op. cit., p. v.

341vid., p. 6.

W

5Ibid., p. 7.
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In 1868, International Paper Company was formed from
seventeen members, The price of newsprint increased, whether
because of the combination or because of the Spanish-American
War.36

A further price increase in 1899 stimulated the

A.N.P.A, to request Congress to study the paper

situation, but entry of the Great Northern Paper

Company (November, 1901) and other independent

producers into the market broke the price, and

several quiet years ensued.

In 1904, Norris and Don Seitz accused International
Paper and the General Paper Company (comprising 26 midwestern
mills) of price collusion. International successfully refuted
the charges, but General Paper Company was found guilty of
violation of the Sherman Act and it was dissolved as a result
of a court order in 1906.38 Higher newsprint prices returned
in 1906. The American Newspaper Publishers Association de-
manded a tariff reduction and anti-trust action. A House
Committee did extensive study on the problem. The Mann
Committee, in its report, noted the necessary dependence of
the U.S, on Canada's spruce forests. 39

Between 1909 and 1911 the newsprint question
became an issue in international politics as well

as 1In the domestic economy. Publisher pressures
finally prevailed, and newsprint went on the free

361pid.

3'1bia.
381bid., pp. 7-8.
391bid., p. 1l.



iist, filrst as a side effect of the abvortive
Reciprocity Agreement of fthe latter year, an
permanently In the Underwcod Tariff of 1913.

o

As a result, the Canadian newsprint mills began to grow
rapidly and the U,S, mills began shifting to more expensive
grades of paper which were gtill prctected by tariffs.41

In 1916 a business boom caused a newsprint shortage.
As a result of World War I, European exports slowed in 1916,
and North America was forced to rely largely upon its own
production of nev\rsprint.“2 Many large newspapers found it
necessary to buy some of thelr newsprint supply in the "spot
market." ‘'Newsprint rose ip price from a range of $1.98 to
$2.35 per cwt. in 1915 to a range of $2.09 to $3.27 per cwt.
the second quarter of 1916 for the New York-New Jersey area,' 43

As a result, the price in the "spot market" increased,
causing a Federal Trzde Commission investigation of price
collusion among producers.

In 1917, the F,T,C, condemned the prcducers! recent
practices and accused them of restricting competition. The
United States soon became involved in World War I, and price

inflaticn resulted.

%01pig., p. 12.
Hl1pid., p. 14,

42Louis Tillotscon Stevenson, The Background and Economics
of American Papermaking (New York and London, 1940), p. 170.

*31pid.
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The Trade Commission publicly confessed its
inability to deal with tne newsprint problem but
published considerable evidence that the manufac-
turers were ccntrolling the market to thelr own
advantage. Its proposed remedy was government
supervision of production and distribution., This
caused some publishers to fear interference with
freedom OE the press, and a confusing situation
resulted. 4

The producers pleaded nolo contendere, paying small

fines. The Newsprint Manufacturers Association was dis-
solved because it was held that it had a restricting effect
on tréde.

Farly in the 1920's a recession lowered newsprint prices,
which stayed depressed until the thirties. During this
decade, there was a vast shift in the production from the
U.S. to Canada. Canadian production soared from 800,000
tons in 1920 to 4,000,000 tons in 1930.45 Meanwhile, U,S.
production of newsprint diminished and shifted to more pro-
fitable grades.u6 By 1929, Canada was producing 66 per cent
and the U,S, 34 per cent of the U.S. newsprint consumption.47
Figure 1. shows the U.S., and Canadian production of newsprint
every five years from 1920 through 1655, plus 1958. At the

present, Canada supplies about 65 per cent of the U,S.

44Ellis, Newsprint: Producers, Publishers, Political
Pressures, op. cit., p. 15.

451bid., p. 16.

46ynited Nations Educational, Scilentific and Cultural
Organization, op. cit., p. 29.

47Stevenson, op. cit,, p. 175.
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consumad newsprint. The Scandaravian countries contribute

2 per cent and the 7.8, producers 33 per cent.48

Year
1920 FHFAR
1925 - T 24
1930 F%%/ﬁ‘ﬁ
' /LA

1935

f///////j///////J
1940 A
1945 64%g7777//44997”A

YT
1950 Lﬁéﬂ{:ﬁ,;«l
1955 V. /H/////L//f////f///////]
aihia s
1958 7////’//{////////////A[///////A
- FE

LT T 77T

L e (

Millions of Tons

VAR UL S, V///] Canada

Fig. 1--U.S. and Canadian Newsprint Produwtj,.on)49

In the early thirties, there were two groups of Canadlian
newsprint producers. The International Paper group in Quebszc
ran at full rated capacity under Hearst contracts. However,

the other group, the Newsprint Institute of Canada, Ltd.,

48
Jite!

“Ellis, Newsprint: Producers, Publishers, Political
Pressures, op. cit., data taken from pp. 241, 243.7 There is

an error in the ta uable i.e., the data are a thoucsand times as
large as they should be This dlscremapoy was acknowledged by

Dr. Ellis in a letter to the writer on Fetruary 27, 1971.

Demand for Newsprint to Grow 34% in 1970s, " op. cit,
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included the other major producers, and ran at only about 85
per cent capacity. After zn allocation of orders agreement
broke down in 1930, cutthroat competition existed in the shadow
of bankruptcy. "By September [1932} only International and a
few newspaper affiliates could look inte the future with any-
thing but dread. "0

Nineteen thirty-five was a transition year with a
seller's market in sight.5l The years 1935 through 1939 were
relatively stable, with fairly good harmony between producers
and consumers.-2

The OPA management froze the price of newsprint for a
while at $50 per ton. This irritated the Wartime Prices and
- Trade Board of Canada (WPTB), which was having its own prob-
lems with a short labor supply.53 The U.S., newsprint shortage
was aggravated by the government's supplying the liberated
European countries newsprint with U.S, production.54

At an lmportant meeting on November 15 the

Newspaper Industry Advisory Committee voted to

remove controls on December 31, following a report

of "'generally favorable'" replies to Williams'

proposal of voluntary self-discipline., It was

then voted to call a meeting on November 28 to

consider adoption of a plan already elaborated
by the New England Dally Newspaper Associlation

501pid., pp. 17-18.
5l1ibid., pp. 18-19.

52Ibid., pp. 40-41,

531pid., p. 52.
541pid., p. 8=.



whereby publishers agreed to ccentribute a maximum

of 3 per cent of their total tonnage to be doléad

out to papers in imminent danger of suspension

for want of newsprint.->

According to Ellis, one of the most important effects
of the war on newsprint was the focus on trying to increase
Canadian production as well as reverse the downward trend of
U.s. production.56

In the early postwar period, newspaper putlishers were
short on newsprint, but none of them had to suspend publi-
cation.57 The larger newspapers were protected by contracts,
but the smaller ones had to buy on the "spot market'" at very
high prices. U.S, production began a slow climb and the
"Canadian industry ended the period [1946-1949] in a good
position to expand conservatively.”58

There was considerable expansion on both sides of the
border in the early fifties. Canada exercised price leader-
ship, setting the price at $125 a ton in 1952.°7 The F.B.I.
conducted an investigation:

. « o directed largely toward the possibly mono-

polistic aspects of the operations of United
States concerns which controlled or were affiliated

551bid., p. 89.
561bi4., p. 92.
57Ipbid., p. 95.
581pid., p. 132.
59;2;9., p. 188.



with Canadian prcducers and which, through their
binational character, were able Lo evade anti-
monopoly legislation on both sides ¢f the Lorder.

6C
Although the repcrt asserted that there was nct enocugh
evidence to prove that the prices were set by "impersonal

-
market forces,"°1

it was unable to prove collusion to fix
prices by either U,S, or Canadian producers.

The newspaper publishers remain 1in an enviable position
of being able to Influence public and governmental action to
some extent.62 Approximately 30 per cent of the cost of
newspaper production is due to the expenditure for paper.63

In the 1960's, U,S. production of newsprint gradually
increased from about two million tons to well over three
.million tons, as shown in Figure 2.

In 1970, newsprint mill expansions in the United States
"slowed the inflow of Canadian newsprint.”61}r

As mentioned earlier, Canada supplies approximately 65
per cent of the newsprint that is used in the United States.

The U.S. produces 33 per cent of 1ts total supply, and the

Scandanavian countries supply 2 per cent.

601pig., p. 223.
6l1pid., p. 226.
621pid., p. 236.
631bid., p. 66.

64 rpapermakers Write Off '70," Chemical Week, CVIII
(January 13, 1971), 14.
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Year

1960 FHHHHEHE SRR

1961 (R R

1962  [HHRHHE R

1963  VHEF R

1964 VTR
1965 R
1966  [HHEHE IR
1967 FHHHHHHEEHHERETR
1968 R A
1969 z(fg?r%f#f#ﬁ ﬁjﬂf####%ﬁ##ﬁéé#####ﬁ%ﬁ##f

Millions of Tons

4
Fig., 2--U.S. Newsprint Production, 1960—196965

The biggest newsprint producer in the world is England's
Bowater Paper Corp. Ltd., which has several mills in the

66

Southern U.S. Their mills supply 17 per cent of the U.S,
consumed newsprint.67

One Canadian newsprint producer uses barges to deliver
newsprint to U.,S, customers. MacMilian Rothesay Ltd. now

operates three barges serving the U.S. west coast and is

65American Paper Institute, How the American Paper
Industry Performed in 1969, A Report on 1ts Progress, Pro-
blems and Prospects (New York, 1970), p. 7.

66116t the Customer Help," op. cit.
671bid., 5h.



50

63

having one constructed to serve the east coast, The deepsea
barge 1s a cheaper form of transportation than rail and ship
transporting.69

Table III 1lists the average contract prices in New York

from 1918 thrcugh 1958,

TABLE III

AVERAGE CONTRACT PRICES FOR NEWSP%&NT PAPER:
NEW YORK CITY DELIVERY

Year Price per Ton Year Price per Ton
1918 $64. 30 1939 $49.00
1919 79.40 1940 49, 47
1920 112.60 1941 49.90
1921 111135 1942 50.00
1922 76.80 1943 54,66
1923 81.80 1944 58.00
1924 80.80 1945 60.63
192 76.80 1946 72.57
1926 71.80 1947 88.5C
1927 71.80 1948 97.70
1928 67.50 1949 100,00
1629 62.00 1950 100,92
1930 62.00 1951 110.55
1931 57.00 1952 120.45
1932 48.33 1953 125,80
1933 41.25 1954 126.00
1934 40,00 1955 126.00
1935 40.00 1956 130.00
1936 41.00 1957 133.33
1937 42,50 1958 134,00
1938 49,00

68”Industry News," Pulp and Paper Magazine of Canada,
LXXII (January, 1971), 15.

€91p1d.

70Ellis, Newsprint: Producers, Publishers, Political
Pressures, op. Cit., p. 242,
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Note the fluctuvation in the price per ton, especially in
the early twenties. Increases 1in recent years are partly due

to Inflation, <of course,

An investigation of the future prospects of recycling
newsprint presupposes the continued existence of the news-
paper. One alternative avallable to newspaper publishers,
1f newsprint costs go too high, is the use of electronic

nfl

communication devices, such as "home fax. Many of the
larger newspapers are affiliated with televisicn and radio
stations. The present news programs on radio and television

present a good cutline of the news, but they do not usually

. cover the news stories in depth as they are covered in news-

papers. Many people now use television and radio broadcasts
for the fresh news, but rely on the newspaper for details.

Statistics for the number of daily newspapers in the United
States shows a gradual decrease from 2,461 in 1916 to 1,762

in 1958; however, total daily circulation grew from 24 million

in 1909 to almost 58 million in 1957.72 In 1968, the total
weekday circulation was 60.1 million copies.73 Advertising
volume increased from 3.7 billion dollars in 1960 to 5.6

pillion in 1969, according to A.N.P.A,TH

Tlwilliams, op. cit., pp. 60-61.
T2Kreps, op. cit., p. 510,
T3"Demand for Newsprint to Grow 34% in 1970s," op. cit.

Th1p14.




The consumption of newsprint in the U,.S8. during the
1970's is expected to increase by about 34 per ce:nt.r5 The
consumption has increased wmuch faster than has the population,
and this trend is expected to continue,76 The per capita
consumption of newsprint in the early 1960's was about &0
pounds a year; in 1969 it was 96 pounds and is predicted to
be 114 pounds by 1980.77 However, North American newsprint
consumption declined approximately 2 per cent in 1970.78

Predicasts Inc., Cleveland, forecasts 9.8

miliion tons of newsprint will be consumed in

the U.S, this year--with demand rising to 11.5

million tons by 1975 and 13.1 million tons by

1980._ Back in 1960 pnly 7.3 million tons were

used, 19

According to a recent survey by the Canadian Pulp and
Paper Association, "Projection of current growth rates indi-
cates world demand of about 26.3 million tons in 1975, of which
12.3 million will be in North America. 80

The American Newspaper Publishers Association predicts,

"The years 1970-75 promise to be a period of substantial

growth for newspapers and newsprint consumption.”81

T51bid.

761piaq.

77 Ibid.

78”Industry News," op. cit.

79"Demand for Newsprint to Grow 34% in 1970s," op. cit.

SO”Industry News," op. cit., 16.

81"Demand for Newsprint to Grow 34% in 1970s," op. cit.
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Virgin newsprint currently sells for approximately

$153 a ton. 52

82Ruth ¢. Adams, "Recycling Is the New Watchword,"

Compost Science:

Journal of Solid Wastes and Soil, Xi (May-

June, 1970), 13,



CHAPTER V
RECYCLING NEWSPRINT

One Hundred Per Cent Recycling
"As cost-sensitive newspaper publishers have observed
for years, there is only one truly basic difference between

fresh and used paper: ink."!

Since newspapers comprise
between 10 and 40 per cent of household garbage, the solid
waste problem would be helped greatly, and many milllions of
trees would be saved annually if newspapers could be re-

pulped and reprocessed to form fresh newsprint. It is a

'startling and an ironic fact that "In New York City it costs

more to dispose of the Sunday New York Times than to buy

it n2

"Projects to make fresh newsprint out of discarded news-
papers have been tried unsuccessfully many times since the
early 1900's . . "3 014 newspapers have been used for many
years to produce a miscellany of paper products, but no one

had success In reusing newspapers for newsprint.

1"Eradicating the Ink," Time, LXXVI (August 1, 1960),
53'

2"Disposal Costs!" Environmental Systems News, IT
(January, 1971), 5.

) 3"Newsprint from 01d," Newsweek, LVI (October 10, 1860),
62. T :
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.
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Richard Scudder,

U
N

ublisher of the Newark Fvening News,

bezan experimenting with deinking newspapers in the 1950's,

in responsge to the great shortage of newsprint arfter World

War II.“ He and his engl

house,

which has remained a secret.

nee
5

Rober: Illingworth,

discovered a

In October, 1961,

Garden State Paper Company plant was opened at Garfie
b/ W

Jersey.

o
"Scudder's Folly."V

Calicornia.’

Fomona,

r at the newspaper publisnl

1
.

This first plant was sometimes referred to as

d,

New

In 1967, a similar mill was opened at

In 1968, Garden State, in a Jjoint

‘venture with Marshall Field, built a mill at Alsip, Illinois,S

"Field is publisner of the Chicago Sun Times and Daily News .2

Garden State 1s '"the only company in the world manufacturiag

newsprint entirely from old newspapers.'1O

4”A Tour Through Garden State Paper Company,

by Garden State Paper Company, Garfield, New Jersey, 1971,

S"Newsprint from 01d," op. cit.

1

furnished

1,

61enora Williamson, "Recycled Newsprint Spurs Newspaper

Salvage Drives,"

Garfield, New Jersey,

1971,

furnished by Garden State Paper Company,
source and date unknown.

7
f"A Tour Through Garden State Paper Company," op. cit.

81bid.

9"Eradicating the Ink,'

1Cretter from William E. Hancock, D

Procurement, Garden State
Jersey, January 4, 1971,

'op. cit,

recto

e
3
(¢

Paper Company,
See Appendinx,

er Stcck
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Since Garden State pays a premium price for bales of

Y

hand sorted newspaper, plastics, glue, metal and other foreign
11

matter are not a problem. Cvernead conveyer containers
léad the paper into a batch pulper. Then 15,000 gallons of
water and the deinking chewicals are added. A large rotor at
tiie bottom of each ratch pulper breaks the paper into indi-

vidual fibers, At this stage, the pulp mixture is 95 per c

0]
]
ot

water and 5 per cent fiker. The pulp 1s then mechanically
cieaned to remove staples, string, wire, ete., and most of

the ink-caturated water is removed by pressing the pulp to a

25 per cent consistency. Clean water is later added to reduce
the pulp to a 4 per cent fiber mixture. The pulp is then put
‘through a process to further break up any paper flakes that

were not derivered in the pulpers. Vibrating screens and centri-
screens further clean the pulp of staples, rubber bands, string,
etc. The pulp is then washed and is ready for the Fourdrinier
(papermaking machine). The newsprint next is dried as it passes
over and under many steam heated rollers and smoothed by the
calender rollers. Next the rolls of newsprint are slit to the

desired width, wrapped, and stored for shipment to customers.1?

Importance of Mill Location

All three of these mills are strategically located. Just

&s paper mills which use virgin pulp are located near to

11"4 Tour Through Carden State Paper Company," op. cit.

12Ioid.
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their source of raw material, it is an economic necessity

for the newsprint recycling mills to be near the source of
their raw material. None of the three cities 1is very large,
but a close lock at the map will show that Garfield, New
Jersey, is just ten miles from Manhattan Island; Alsip,
Illinois, is-a suburb of Chicago; and the Pomona milli 1s

very near to Los Angeles. The CGarden State mills have anocther
advantage: they are near to their market, or a large part of
it, in the form of the tig clity newspapers. The recycling
mill is clese to both its raw materials and its market, so
transportation costs are minimized. Conventional paper mills
do not usually enjoy This double advantage. Transportation
cost is a very important factor in waste paper disposal and
in recyeling. "It is estimated that transportation of

waste newspapers more than 100 miles makes it uneconomical
vis-a-vis mechanical pulp made from wood."3 garden State
uses the same trucks to ship fthelr newsprint and to pick up
0ld newspapers from thelr paper dealers.14 They estimate
that it takes approximately 5 million people 1n an area to

generate enough old newspapers for one papermaking machine.

13”Paper Recycling May Come, but Wood Still Costs Less,"
Canadian Pulp & Paper Industry, XXIV (February, 1971), 23.

14Richard B. Scudder, "Recycling Waste Paper into News-
print," from proceedings of seminar on recycling waste paper
held by American Paper Institute, Washington, D. C., October
16, 1970. See Appendix.
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Garden State does not purchase newspaper
directly from the general public at this time, but
depends on brokerage firms to supply its mills.

In the east, we purchase our paper from Brunoc %
D'Elia of Hackensack, N.J., and Great Eastern Pack-
ing and Paper Stock Corporation of Roselle, N,J,.

The Alsip mill purchases 1its paper from
Pioneer Paper Stock Division, Container Corporation
of America in Chicago, and on the West Coast, the
Pomona mill deals with Garden _State Fiber Company,
Inc., of Pomona, California.--
Field Enterprises, the co-owner of the Alsip miil, also
has a history in the use of secondary fiber for newsprint.

The following excerpt is from a 1959 Science Digest:

The Chicago Sun-Times is using about 10,000
tons of newsprint madée ITrom wastepaper in its daily
press runs . . .

The problem of making newsprint from waste-
paper has been researched for the past six years
at the Manistique Pulp and Paper Co., Manistique,
Mich. . . . finally satisfactogy sheet was pro-
duced from 100 percent waste,d

The process used was a new one and allowed use of 100

per cent waste paper, but not 100 per cent old newspaper.

The Field (Manistique) mill used the following deinking
process:

The wastepaper is produced by a means called
flotation. The paper is re-pulped and fransferred
to tanks containing mechanisms for aerating the
pulp. As the aeration occurs at the bottom of the

15Hancock, op. cit.

16"chicago Paper Is Using 'Wastepaper' Newsprint,"
Science Digest, XLVI (September, 1959), 92.
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tank, bubbles covered with a reagent having an af-
finity for ink are formed and rise to the surface.

The ink adheres to the bubbles which rise to

the top of the tank and are skimmed off by paddles.

Remaining at the bottom 1s the clear pulp, its

fivers undamaged by excessive washing and cooking

at high temperatures for prolonged periods, as oc-

curred in previous de-inking processes,l7

The grade of wastepaper that was being used was not speci-
fied in the above article. However, the next year (1960), this
mill was using slick magazine-type waste paper because of 1its
lower cost and a higher fiter content than old newsprint, so

that it could stand the chemical deinking process better.

Collection Projects
There have been paper drives for many years in which the

Boy Scouts or other charitable organizations cocllected cld

newspapers and magazines, As mentioned above, however, these
have often been sporadic. The last few years, with the great
increase in public awareness of the deteriorating environment,
there have been other projects and drives to collect 0ld news-
papers. '"Before the word 'ecology' took the spotlight a year
ago, nothing short of a world war has galvanized the public's
interest in salvage. Nothing, that is, except the price paild

by scrap dealers."l8 Though using different approaches and

1T 1p14.

l8John H. Rich, President of Garden State Paper Company,
address before the Commonwealth Club of California, October
12, 1970, San Francisco, Californlia. See Appendix.



methods, most of these recent efforts have been considered
successful. And because of the different approaches to the
problem, we have learned several things about newspaper

collection.

Madison, Wisconsin

For the last three years,19 residents of the eastern
half of Madison have voluntarily separated their old news-
papers and other garbage for regular city collection. 20 After
the first two years, the project was expanded to include the
entire ci’&:y.gl The first two yecars Garden State bought all
of the supply, but they were Jjoined last year by an insulation
manufacturer.2 The project has received the cocperation of

over 60 per cent of the population.Z23

San Francisco, California

The San Francisco Examiner & Chronicle recently ran a

series of editorials and sponsored an old newspaper drive,
The following excerpt from the first editorial indicates the

type of appeal used:

191p14.

201bid.

2l 1pid.

2271pi4.

23gerome Goldstein, "Wisconsin Develops 'Intermediate
Composting,'" Compost Science: Journal of Solid Wastes and
Soil, XI (November-Deceémber, 19707, 13,




This paper 1s printed on re-used newsprint. . .

The Examiner 1s sponsoring a month-long experi-
ment” €0 detérmine whether San Francisco readers
will participate in wholesale collection of
newspapers so the newsprint may be reclaimed for a
second, a third, even a fourth use., For every ton
of re-processed newsprint, the equivalilent of 17
trees will be saved., For every ton, reclaimed there
willl be cne less ton for disposal.24

In San Francisco, people were asked to separate their
0ld newspapers from other trash. "The paper was then collected
by professional scavengers, ¢f which there are two in San

Francisco. ">

San Diego, California

“Five, eight and eleven" is the slogan used in San
Diego.e6 Newspaper drop boxes are located all over the city
and every full drop box '"represents five dollars for the
city's youth, elght dollars of the sanitation department's

budget saved, and 11 trees spared from the woodsman's axe."27

All of the above projects were considered successful
and all were strictly voluntary. However, the following one

was required by law:

24 serome Goldstein, "Recycle Paper and Save the Dump,"
Compost Science: dJournal of Solid Wastes and Soil, XI (May-
June, 1970), 4.

25Scudder~, op. cit.

26Rich, op. cit.

2T1pbid.
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Irvington, New Jersey

In this instance, again, the old papers are separated
from cther trash and placed on the curbs., Clvic organi-
zations are granted permission to collect the paper in a
particular area. If there is no application made for a
particular area, the municipal trash collectors pick up the
neWSpapers.28 The papers are collected each Saturday,29
Two hundred tons per month are coll=cted 1n this way.3o

The Madison, San Francisco, San Diego and
Irvington programs are four different approaches to
the same problem. In some areas, the public given
the proper incentive, will cocperate with dramatic
results. In other areas, enforcement 1s the answer.
It may be of interest at this point to nole that
Madison, concerned with the poor cooperation by
apartment house dwellers, 1s considering adoption
of an ordinance similar to the one in force in
Irvington.

Louisville, Kentucky

The Loulsville, Kentucky, Courier-Journal recently

announced that it will begin using some recycled newsprint,
It will attempt to sponsor the recycling of (and use the

paper from) 6-9 thousand tons per year. 3@

281p1id.

29%illiamson, op. cit.

T

30goldstein, "Recycle Paper and Save the Dump,’ op. cit.

3lRich, op. cit.

325111 Stockton, "Trash Crisis: Recycling Ideas Encourage
Disposing of Disposables,"” The Dallas Times Herald, November 13,
197C, Sec. B, p. 28.




Technlcal Feasibility and Economics

Recycling of newsprint is possible; Garden State Paper
Company has proved that. The reason for thelr success hinges
on thelr proprietery, or secret, deinking process for news-
print. As is true of many companies in mahy industries,
Garden State chose to malntain their process as a secret
rather than patent it. If they had patented it in 1960, the
patent would expire in a few years from now and would te open
knowledge for any company to use., In a recent speech at a
seminar for recycling waste paper held by the American Paper
Institute, Richard Scudder briefly mentioned sharing Garden
State's technical secrets. But will it actually be done, and
when?

I think consideration has to be given to a

sharing of technologies. In a sitvation of this

kind, I could hardly see Garden State holding its

secrets to its breast while the country smothered

in waste paper. I think that Garden State would

cooperate with all kinds of people in this regard,

and I hope that the rest of the industry would do

the same.33

Conventional deinking processes have been proved to be
inapplicable to the problem of reprocessing 100 per cent old
newspapers into fresh newsprint. "The conditions required for

deinking newsprint are guite different from those given for

magazine and book stock, 3%

33scudder, op. cit.

341, A. Reeman and others, The Bleaching of Pulp (New
York, 1953), p. 269. “”_
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Garden State's "Go Slow" Policy

Garden State officials warn against generating too much
local interest in recycling newsprint. They have seen citiles
begin collecting newspapers on & large scale aimost cover-
night. What they fear is that a city will collect newspapers
without checking on the local market and mill facilities, be-
come disenchanted with the idea, and be much harder to convince
later on when a local market exists. John Rich, President of
Garden State, says, "Responding to the lure of reclamation in
1970, only to see the paper trucked off to the dumps in 1971
before 1t could be used in 1972, could extinguish the fires
of enthusiasm . . . for many years.'"3?

Garden State prefers to set a floor on the price that
they will pay and guarantee to buy all the stock generated
by a municipal paper drive, although they do not usually buy
directly from the collectors. According to Garden State,
there 1is only a limited market for recycled newsprint, partly
because of the long term contracts between publishers and
newsprint producers and because of the fact that "two million
tons are made by mills that are owned by newspapers.”36

Of course, 1f Scudder's deinking process were made a
matter of public record, or if they would lease the process

to other paper companies, many newsprint mills could produce

35Rich, op. cit.

36Scudder, op. cit.,
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recycled newsprint, Richard Scudder says that.a mill for
recycling newsprint, to be a financial success, must be
located 1n an area capable of supplying 300 tons of old news-
papers per day.37 In the case of waste newspapers, the
economic roles are reversed, The subscriber, or reader, of
the newspaper becomes, in a sense, the producer of the waste
newspaper; while the paper mill becomes the consumer. Accord-
ing to Scudder, only the most populous areas in the U,S,
could generate enough old newspapers to provide a steady
supply of 300 tons per day.38

Scudder's mills probably do not often get back the news-
papers made from their recycled newsprint. If so, it is a
negligible percentage of their furnish. The question emerges:
How many times can the same fibers be recycled, or, more
accurately, what percentage of already recycled fiber could
be reused again, keeping in mind that 100 per cent of Garden
State's furnish is waste newspapers, and no virgin pulp is
added. Scudder says that he feels that 40 to 45 per cent
is technically feasible. He says,

", . . this would mean that the furnish for a

mill like ours would be 60 percent new newsprint
fold newspapers which were made from virgin pulp] ,
24 percent newsprint that had been reused once;
9.6 percent newsprint that had been reused twice;
3.8 percent 3_x 2, something and so on until it
disappeared. "39

371bid.
381pid.

391pid.



Since the fibers are shortened somewhat with each
repulping, if all newsprint mills were to use a furnish of
100 per cent old newspapers, the fibers would produce an
inferior sheet by the time they had been repulped several
times. But mills using a 100 per cent waste newspaper fur-
nish in an industry which generally uses virgin pulp can
operate satisfactorily. Likewise, if agll mills used a mix-
ture of old newspapers and virgin pulp, the product would
probably be satisfactory.

Another stumbling block in the way of recycling news-
print in particular, and paper in general, is the negative
attlitude of many paper companies. In contrast, Container
Corporation of America, Bergstrom Papers, Garden State, and
a few others do much récycling of waste papers. In fact,
about 20 per cent of the .waste paper in the United States is
recycled. Many paper companies, however, consider the use
of virgin pulp more economical than waste paper pulp.“o Some
people have advocated municipalities! subsidizing the waste
paper mills because of the great saving rendered the munici-

palities in garbage collection and disposal. One such advo-

cate is Samuel J. Keating, Jr.,, former Sanitation Commissioner

of New York City:

Of course, 1if the cost of disposal were applied
to the cost of the product--it costs $6 to $8 a ton
Just to burn paper in a New York incinerator--the

quoldstein, "Recycle Paper and Save the Dump," op. cit

.

b.
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entire picture would change. Suddenly the manu-

facturers of nowsprint and cardboard ccntalners

could Jgstiﬁg investments to reclaim and recycle

used papar,

Gardern: State sells its recycled newsprint at a discount
of $8-1C a ton. The current price of recycled newsprint is
about $145 a ton, 42 They also sign long-term contracts with
many newspaper publishers, as do many other newsprint pro-
ducers.43 They state that recycled newsprint is comparable
to newsprint made from virgin pulp, and even possibly superiocr
in some ways. Possibly they sell at a discount because the
stigma attached to deinked {racycled) newsprint still holds,
and possibly they do so in order to rapidly increase their
volume of sales. Or perhaps their discount is due to a
cémbination of both motives.

Nearly 20 per cent of newsprint production is by
newspaper-cwned mills. The long contracts between most of
the other producers and newspaper publishers probably would
defer any effort to rapldly begin production of recycled news-
print. As mentioned above, Garden State itself uses these

long-term contracts. It also has the advantage of a chairman

of the board who is publisher of a large newspaper and who‘

attended college with many of the leading publishers and editors

blypig., 6.
42Hancock, op., cit.

43Scudder, op. cit.
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and therefore has za persohal relationship with many of his major
customers and pofential customers.44
Partial Recycling and Use In Otner
Finished Pfoduots

One paper company in England uses a furnish (pape
making raw material formula) of 25 per cent deinked overissue
newspapers and magazines for the production of newsprint.45

As mentioned eariier, 23 per cent of the newspapers
produced are recycled, but most of these are not recycled
into newsprint, or if they are, they represent only a rela-
tively small percentage of the pulp furnish. Most of the
recycled newspapers are used to produce "news" grade card-

o
board, 0 the gray color of which comes from the ink particles
in the newspapers. Much board procduction has this materisl
as a base sheet, but is covered with a smooth white surface

for printing.

Hyho's Wwho in America, 1970-71, Vol. XXXVI (Chicago,
1970), p. 2035, Seée also scudder, op. cit.

H5"peter Dixon's New Deinking Plant Has Proven _
Successful," Paper Trade Journal, CXIIT (November 3, 1969), 52.

46"Eradicating the Ink," op. cit.



CHAPTER VI
ATLTERNATE USES OF REFUSE INCLUDING OLD NEWSPAPERS

Incineration
Incinerators offer an alternate disposal method which

-

can be coupled with others. For instance, the refractory
material left after incinsraticon can be used for landfill or
it can be "mined." Incineration of refuse leaves a more Zon-

centrated "ore'

which is about 30 to 50O per cent ferrous
metals whicﬁ can be retrieved by magnets, and about 50 to.55
per cent glass and slag.l Incinerators can also ke used to
produce electricity.

Incinerators are now quite expensive because of the air
pollution requirements. As stated in Chapter II, 75 per cent
of the existing operating incinerators are inadequate. How-
ever, much research 1s going into incinerator design and some
very large ones are teing pullt. One problem with incinerators,
according to Richard B. Scudder, 1s that once they are designed
to handle a given waste mix, the mix canncot be altered much.

So we are committing ourselves economically te future paper
fiber incineration because of the way we are designing today's

incinerators. If we have a paper fiber shortage in the future,

ltpurning Junk and Trash into a Resource," Business Week,
(Octover 10, 1570), T71.
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£

as has been predicted, tﬁen we will face a dilemma of
destroying needed paper fiber to keep the lncinerators working
(s0 they can burn the other components of the refuse wixture).
Scudder says, "Once bullt, these things are going to be used;
It might be naive to expect that once such incinerators are
built fiber is going to be released for production again,
shortage or no shortage.”2 Garden State considers the
"eounterattack on incineration" one of its major challenges

in the 1970's.>

Generation of Electric Power
Incinerators have been designed and used both in North

America and in Europe to produce electric power from the
burning of refuse., "Milan, Italy, will soon be running all
of its streetcars and subways by electricity generated by
incinerated solid waste.”u Similar units are being con-
structed in Chicago and in Harrisburg, Pennsylvania.5

Paris now annually converts 1.5-million tons

of garbage into steam and electricity; Munich
expects refuse to supply it with up to 10% of its

2Richard B. Scudder, "Recycling Waste Paper Into News-
print," from proceedings of seminar on recycling waste paper
held by American Paper Instltute, Washington, D. C., October
16, 1970, See Appendix.

3John H. Rich, President of Garden State Paper Company,
address before the Commonwealth Club of California, October
12, 1970, San Francisco, California. See Appendix.

Ycharies A, Schweighauser, "The Garbage Explosion,” The
Nation, CCIX (September 22, 1969), 284.

5 i , . -
2"Turning Junk and Trash into a Resource," op. cit., T4.

e



power needs in a few years; (Geneva gets 300 kw,

from each metric ton of garbage it burns. On

this continent, Montreal has the biggest project

under way--an $8.7-mlllion refuse-for-power plant,

and Norfoll's, the first in operation, is a $2.2-

million unit, which the U,S. Naval Station put

into use in April {1967].6

This type of unit transfers the heat to water, creating
steam to turn turbines. Refuse has a caloric value per pound
that is approximately cne-thied that of coal. It also has
the advantage of a low sulfur content, which means that very
little sulfur dioxide will be released into the atmosphers
when it 1is burned.7 No odor is produced because of the high
temperature. Electrostatic precipitators or other devices
can be used to remove virtually all of the f{ly ash.8 On a
bone-dry basis, newspaper has an almost identical BTU per pound
heating value with wood.9

Research is being performed at the Combustion Power
Company in Palo Alto, California, to perfect equipment for a

more direct generation of electric power from the burning of

solid wastes.l® Combustion Power Company has developed a

6"Garbage for Health and Power,"

Business Week, (July 1,
1967), 82.

T1big.

8'Refuse Is the Sweetest Fuel,'" The American City, LXXXII
(May, 1967), 116.

91pid., 117.

10games @. Driscoll, "wn
a Second Life," The National O

3.

at To Do About Trash? Give It
tserver, IX (November 2, 1970),
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CPU-400 unit which eliminates the steam production step by
generating electricity directly by using a gas turbine,
The unit consumes 400 tons per day of solid

waste--the amount produced by 160,000 persons--

to produce 15,000 kilowatts of electricity, ap-

proximately 5-10% of the total power consumed by

that number of people. In the jJjargon of recycle

and reuse, the energy value of solid waste 1is

used to produce electricity, leaving other valu-

ables to be recycled.1

The waste input is shredded, then separated by an air
classification system. Metals, glass, etc., are removed to
be recycled. The remainder of the material is dried, then
completely burned in a fluid bed of sand at 1650 degrees
Fahrenhelt in the presence of an abundance of oxygen. Then
a 15,000-kilowatt gas turbine generates electricity.12

This compact unit, which meets air pollution require-
ments, could be located in btasements of office buildings.
Combustion Power emphasizes the transportation cost of gar-
bage disposal and suggests small units strategically located
to minimize transportation costs rather than following
European technology of large regional incinerators.t3

A full- scale prototype has not been constructed, nor

has a projected one-tenth scale model, but Combustion Power

claims that 1ts technology has been verified in subscale

llnconverting Solid Wastes to Electricity," Environmental

Science & Technology, IV (August, 1970), 631.

121pid., 632.

131pig.
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experiments., The Bureau of Solid Waste Management is
financing the construction of the one-tenth scale model
which is now being built.l¥ The CPU-L00 would dispose of
solid waste at a cost of only $1.20 per ton.15

The Committee on Interstate and Foreign Commerce Report
to the House of Represenfatives preliminary to the Resource
Recovery Act of 1970 contains a statement that special attention
should be given to technology for generating electric power
from solid wastes, and that "adequate funds should be made
avallable promptly to reduce ftne leadtime in the case of this

nl6

particular technology as much as possible.

Pyrofuser
The Pyrofuser was developed by Scienscope, Inc.,
Harrisburg, Pennsylvania., It 1s a natural gas furnace for
so0lid waste which operates at 3000 degrees Fahrenheit. It
totally destroys all combustible materials and fuses metals,
glass, etec., into a type of construction materia1.17 Its

method of operation is briefly described belcw:

14"Turning Junk and Trash into a Resource,” op. cit., 74,

lB“Converting Solid Wastes to Electricity," op. cit., 633.
16Resource Recovery Act of 197Q, Olst Congress, 2nd
Session, No. 91-1155 (wWashington, June 4, 1970), p. 2.

17"Natura% Gas Furnace System," Science News, XCVI
(Decembver 6, 1909), 520.
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The system starts with the burning of natural
gas, which heats air forced into silicon carbide
tubes. The hot alr is sent tto a pyrolizer (fur-
nace) where the refuse 1s burned, and molten slag
from noncombustibles is collected. Harmful gasses,
such as carbon monoxide, are burnad in & combustor,
then cooled and chemically filtered_so the system
produces nearly no alr pollutants. &

Fusion Torch
It has been predicted by atomic physicists that the
mastery of controlled fusion will lead to the development of
a fusion torch, "a superheated plasma which would be turned

on waste products which would then be vaporized."+%

The
waste would be reducea to its component chemlical elements
which could be separated and reused.zo Controlled fusion
and the fusion torch still belong to the realm of technolo-
gical forecasting, but the idea 1s interesting and it may
someday be a reality. A few of the predicted prcblems that
might be encountered are stated in the following quotation:
When or if the fusion torch becomes a reality,
it seems there might be almost insurmountable prob-
lems of payling for it, locating 1t where it would
present no environmental hazards and operating it

with personnel trained to be competent in this most
complex and difficult field.<l

1871bid.

19Ruth C. Adams, "Recycling Is the New Watchword,"
Compost Science: Journal of Solid Wastes and Soll, XI {(May-
June, 1970), 13. _

2071pid.

2l71pia.



Producfion of Crude 0il
Chemists at the Bureau of Mines of the Department of
the Interior have recently succeeded 1in converting paper
fibers and garvage into a crude 011.22 A combination of
carbon monoxide, a high atmospheric pressure, and a high
temperature have produced a quite useful'type of oil.23 A
pllot plant study is undle*:c’way.gl*L

Urban refuse, cellulosic wastes, and sewage
sludge have bveen converted to heavy o0il by heating
under pressure with carbon moncxide and steam,
Conversions of the organic matter to oil, water,
and gas have averaged near 90 per cent at tem-
peratures of 250® to 400° C. and pressures of 1,500
to 5,000 psi. The yield of oil, based on the dry
organic matter of the waste materials, 1s usually
near 4C barrels of oill per ton of dry, ash-free
waste material. The oil from urban refuse and
cellulosic wastes has a sulfur content near 0.1
per cent. This low sulfur content makes the oil
from refuse a desirable source of fuel oil.2>

Pyrolysis can be defined as the controlled decompe-
sition of wastes at a high temperature and pressure and in
the absence of oxygen, so the material does not burn during

the process.26 This process can be used to produce heating

22"and Garbage to Gas and 011," All Clear, II (January,
1970), 6.

23Hervert R. Appell, Irving Wender, and Ronald D. Miller,
Conversion of Urban Refuse to 0il, Bureau of Mines Technical

Progress Report, No. 25 (washington, D, C., May, 197C), p. 1.
2h1p1d., p. 5.
25Ipid., p. 1.

26"Reclaiming Solid Wastes for Profit," Environmental

Science & Technology, IV (September, 1970), 730.
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011,27 hydrocarbon gasseé,gS chemicals,29 charcoal,30 and

other "good quality carbon products. "1

Building Materials

Some paper fiber is used in various building materials
such as in asphalt shingles and pressed board, In Japan,
Tezuka Kosan Co., Ltd., has introduced a press which compacts
garbage into a high-density block. "Depending on the ultimate
use of the refuse block, it may be wrapped in chicken wilre
and then dipped into a vat of hot asphalt or encased in cement
or vinyl."32

The press "can produce one ton of 'stone!' from eight
truckloads of raw garbage every six minutes.”33 A compacting
plant can be built for about 20 per cent of an incinerator's
cost and the operation cost is only one-fourth that of incin-

eration. A dozen of these have been built in Japan.34

2TBi11 Stockton, "Trash Crisis--II: Garbage May Yield
New Assets," The Dallas Times Herald, November 12, 1970,
Sec. A, p. 31.

28"Reclaiming Solid Wastes for Profit," op. cit.
29"pyurning Junk and Trash Into a Resource, " op. eit., 71.

e

301pid.

3lvReclaiming Solid Wastes for Profit," op. cit.

32”Bui1ding with Garbage," Mechanix Illustrated, LXV
{February, 1969), T75.

331pid., 74.

341p14., 75.
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Conventicnal compacting machines can't handle
refuse too well because of its characteristic
spring-back force, Tezuka's pressure system, how-
ever, has multiple pressure points inside a vertical
ramhead to provide a ten-fold increase in the pres-
sure applied, much 1like the impact pressure of a
woman's spiked heel, Under this super-hlgh-pressure
hydraullc compacting svstem, the refuse reaches igg
yleld point and leoses 1ts spring-back pm:»pensity.Jb
In Cleveland, Ohio, a similar approach 1s being used to
make small dense bullding blocks using solid waste, dried
sewage sludge, incinerator residue, fly ash and lake and river
dredgings.36 The bricks are used "to reclaim submerged lands
adjacent to Lake Erie, 37

In Illinols, a ski-slope is being bullt on a hill of garbage
covered by dirt.38 "Wirginia Beach, Va. 1s building an ampi-

theatre on solid waste, and incorporating a soap hox derby run, "39

Landfill
As cited 1n Chapter II, a national survey shcws that 94
per cent of the present land disposal operations are inade-

quate.qo Sanitary landfill must be cons idered both as a

351Ibid., T4-75.
36Schweighauser, op. cit.
371pid.

38ucasn in Trash? Maybe," Forbes, CV (January 15, 1970),
22. '

391pid.

4ORichard D. Vaughn, "The Scope of the Solid Waste Prob-
lem and Promising Sclutions,’” Compost Science: Journal of
Solid Wastes and Soil, XI (May-June, 1970), 8. -
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primary method and as a secondary method of disposal. The
secondary method would be to dispose of the remainder or
waste left from incineration or the materials incapable of
being recycled from a separation installation.gl

Gulf Research Institute is conducting research under a
federal grant "tc develop barrier materials that can be made
from existing waste products."42 These barrier wmatcerials
would be used to coat'the earth surrounding the landfill (the
sides and bottom) site "to prevent materials from leaking and
penetrating the soil or ground water.”43 A landfill of this
type operated by Geological Operations & Waste Systems, Inc.
(GROWS, Inc.), in Pennsylvania, "has a barrier at its base.“)‘m

All water that penetrates the surface of the fill

is trapped by the bvarrier and caused to flow to

designated collection points where metals and blo-

logical materials are removed.

After treatment, the water collected from the land-

£ill may be discharged to adjoining streams, or--

under certain conditions—-recirculﬁged to promote
rapid stabilization of the wastes.®2

blvpecycling: Time to Discard 0ld Attitudes,™ Chem 26:
Paper Processing, VI (December, 1970), 28.

H2pdams, op. cit., 12.
431p14.

Uirrandfill Site Wears Diaper," Public Works, CII
(February, 1971), 102.

451p1q.
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The location of landfill sites is a "hot" topic in loecal
politics. lost people don't want to live near a landfill
site. Politics and the cost of land influence & city to-
transport its garbage to the outer fringes and high trans-
portation costs prohibit 1ts going very far. This poses a

particular procblem for the large cities.

Compost ing

Composting is a biological process in which
the organic fraction of the refuse undergoes bac-
teriological degradation in the presence of oxygen.
The end product is an innoguous Sic.] material which
may be used as a soil conditioner. A composting
system usually includes manual sorting of the refuse,
slze reduction, magnetic separation of ferrous metals,
digestion for two to five days in an aerated reactor,
aging, regrinding, and sale of the finished product
as a soll conditloning agent. The only compos(t)ing
plant in Texas closed down in 1970, partially be-
cause of a lack of market for the compost, and re-
claimed materials, ywhich was caused in part by the
economic slowdown,*0

In many countries, composting has been very popular.47
In the U.S.,, however, composting generally has been unpopular.
This contrast is due to several factors. One is Americans'
attitude of "out of sight, out of mind" toward waste. Europeans
and Asians historically have been more concerned with reusing

many materials. Many American soldiers bring home stories of

46Joseph F. Malina, Jr., and Rotert G. Makela, "Solid
Waste-A Problem of Disposal," Texas Professional Engineer,
XXX (January, 1971), 17.

ATRodney R. Fleming, "Sclid-Waste Disposal, Part II:
Incineration and Composting," The American City, CXXXI
(February, 1966), 96.
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Asians making useful articles from discarded aluminum cans,

etc. Another factor, according to The American City, is the

different compositicn of garbage in the U,S,:
The cold, harsh facts are that the refuse
collected 1n this country is a poor raw material
for the manufacture of compost. It doesn't have

enough organic garbage; it has too much metal,
paper, plastic, glass that shatters into splinters.

48
There 1s a lack of demand for compost in this country,
partly because of public attitude, and partly because of the
competition of synthetic fertilizers.>9
A number of composting operations have failed in recent
years. These include plants in Phoenix, McKeesport, Penn-
sylvania, and Houston. Other proposed plants have never got
underway because financlal backers balked.5o Milwaukee dries
and packages sewage sludge without going through the
composting digestion process, but it warns the method is

financially unsound.51 The material is sold under the name

Milorganite, a '"natural organic fertiligzer,"22

48umpp e Unhappy Record of Composting,'" The American City,
LXXVIII (December, 1963), 7. :

UORaymond W. Regan and John S. Jeris, "A Review of the
Decomposition of Cellulose and Refuse,"” Compost Science:
Journal of Solid Wastes and Soil, XI (January-February, 19790),

i7.

501phe Unhappy Record of Composting," op. cit.

°lIbid.
52jerome Goldstein, "Wisconsin Develops 'Intermediate

Composting,'" Compost Science: Journal of Solid Wastes and
Soil, XI (November-December, 1970), 13.
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A recent article in Mechanical Engineering describes

research on "

garbage farming,”" i.e., plowing raw ground-up
refuse into the topsoil.53 Pre-stakalized refuse (compost)
was more compact and easier to apply.54 Faper 1is bio-
degradable and paper 1is the largest component of garbage,
but an experiment with the rate of assimilation of newsprint
into soil was "disappointing."?® This is to be expected,
according to the Sanitary Engineering Research Laboratory at
the University of California:

Kraft paper, which is wood-free, was shown in
previous studies to b2 readily destroyed by anaerobic
digestion (over 90%). However, newspaper contains
about 75% ground wood pulp, and thus may be expected
to be much more resistant to biodegradation.>®

Animal Feed
Research is being conducted in which cattle are fed paper
which has been enriched with vitamins and minerals.®7 cattle

are capable of digesting cellulose and converting it into

-protein.58 Studies of the palatabllity and digestibility of

53s. A. Hart, W. J. Flocker and G. K. York, "The Garbage
Mechanical Engineering, XCII (September, 1970), 25.

Farm, "

S41pid., 26.
551vid., 29.

56C1arence G. Golueke, Comprehensive Studies of Solid
Wastes Management, Third Annual Report (Berkeley, California,
June, 1970), p. 88. The term "wood-free" as used in this
quotation means containing only chemical, as opposed to
mechanical (groundwood) pulp. \

57Schweighauser, op. cit,

5871pid.
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paperboard as an animal feed was conducted at the Michigan
State University and on a Michigan farm, The grognd paper-
board was mixed with regular feed molasses and in the later
stages of the experiment with urea.”? "The ability of the
ruminal microorganisms to degrade urea to ammonia and to incor-
porate the resulting ammonia nitrogen into microbal protein

&t the ruminal level is well known."6o The cattleé attempted

to reject the paper material until 1t was more finely ground
and mixed. They remained healthy; in fact, one wcn second

61

place in a county fair. Post mortem examination showed no

unusual conditions.62

A panel taste test indica?ed that "the addition of paper
stock to the animal feed had an insignificant 1nfluence on
the quality of the steaks.”63 Suggestions for future tests
include testing milk cows fed a feed mixture containing paper

fiber. '"Feeds consumed and milk produced would be measured

and the general health of animals observed.”6u'

59R. a. Bahlman, Studies 9£_Pa1atibility{sic.] and Diges-
tibility of Paperboard as an Animal Feed and Tests ©f Odor and
Flavor of Meat [rom pPaper-Fed Steers (Kalamazoo, Michigan,
October, 1970), pp. 5-T.

601pi4., p. 10.
Olrpig., p. 7.
621pid., p. 10.
631pid., p. 15.
6¥;g;g., p. 14,



The broad implications of this work is apparenc
in statistics which show that, of a total cattie
population of 100 wmillion head in the United States,
some 15 million are regularly fed highly concentrated
diets for rapid weight gains in feedlots near large
centers of population. Shortages of hay in these
areas prempt feeders to look for other roughages.
Even a minor fraction of the total feedregquirements
for these cattle would utilize substantial amocunts
of paper as roughage. For example, 1f these 15 mil~-
lion cattle were fed paper feed at the average rate
of the tests of 5 lbs. per day, then the market would
be for 30,000 tons per day, or 10,950,000 tons per
year. This would £till te filling only 15 to 18% of
their feed needs,

Because of the digestibility of ground paper-
board, it need not be considered as a roughage with
little or no nutritive value. Rather, it may be
consicered an energy feed especilally with the addition
of low cgst urea which is converted by ruminants into
protein.

Lignin, a major component of wood, 1s indigestible by

cattle., The cooking and chemical processing which most pulp

is subjected to during its manufacture removes the lignin and

leaves the cellulcse. However, groundwood, the major con-

stituent of newsprint, 1s produced by mechanically grinding

logs, and 1t still contains lignin. (Groundwood fiber is less

expensive than chemical fiber because 1ts yield is high since

the lignin is not removed.) Cattle may not be able to digest

ground newsprint as they have paperboard in these experiments.

Repulped waste paper (in pulp form) is a good source of

delignified cellulose.66

651pid., p. 12.
601p14.

— et 2
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Some of the shredded trash cutput of the trash separator

being bullt by the Franklin Institute mentioned in Chapter II
o7
is to Le used as animal feed.

Traditionally, in rural areas, kitchen refuse, or "slop,"
was fed to the hogs and chickens. This food waste was accumu-
lated separately from paper.

It seems . . . that this custom is gradually
going out of fasnion. The houschold garbage

grinder, and the fact that focds come cleaned and

pre-packed, are responsible for a %gcrease in the

wastes available for this purpose,

Certainly the migration to the cities and the decline
of the family farm have also contributed to this decrease.
Restaurants often contract with hog raisers to have their
focd wastes collected. Sanitary codes usually reguire the

=
garbage to be cooked before it is consumed by the hogs.o9

Fermbionics, Inc., has carried on a closely related pro-
ject for the last two years.7o They ferment garbvage composed
of paper, food wastes and grass trimmings with a new strain

of bacteria.’l The fermented feed has produced "the liveliest,

67 "ppanklin Institute to Puild Full-Scale Trash Separator,"
Environmental Science & Technology, V (January, 1971), 15.

68A1bert Alarie, "Can Garbage Become A 'National Asset??2"
Compost Science, VIII (Spring-Summer, 1967), 5.

6971bid.

TO"pood for Livestock Seen in City Trash," The Dallas
Times Herald, November 23, 1970, Sec. A, p. 22..

Tlrpig,
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healthiest pigs in the country.”72 Fermbilonics is located in
Joplin, Missouri, and has recently considered a Jjoint venture
with Metropolitan Waste Conversion Corp. in Houston, Texas, 3
The latter corporation has submitted the plan to the Houston

City Council as a possible solution for recycling city ga,rbage.7)"L

Pipelines

Waste disposal via pipeline 1s one solution receiving
attention. Pipelines could either transport the ground waste
to a sorting facility, or into the ocean. The latter approach
is suspect because of ocean poilution. However, wmuch of the
municipal waste generated in the U,S, 1s close to the sea.
Cyrus Adler says, "45% of the population resides in counties
adjacent to the ocean areas."T2 Another report says, "The
coastal counties of the U,S. have 15% of the land area, 33% of
the population and 4C% of the manufacturing plants.”76

The use of pipelines for the transportation of solids in

industry dates back to early in this century, but the moving

T21pid.

T31bid.

Thipid.

T5Cyrus Adler, "Ocean Pollution Problems," Science &
Technology, (October, 1969), 18. -

T6"0cean Pollution and Marine Waste Disposal,” Chemical
Engineering, LXXVIII (February 8, 1971), 60.




of slurries of high coancentration for long distances 1s a
- 7"7
recent development. /!

Experiments . . . show that ground-up municipal
refuse could be mixed with a small amount of water
from the city sewer system and pumped out of the
city. Pipelines would only have to be 2 inches in
dlameter to easily carry the wasteg of a town with
a population of 10,000 or 15,000.7é

86

The University of Pennsylvania and the Franklin Institute

are studying the "underground transport of solid wastes in

pneumatic/hydraulic pipeiines."T9 The Franklin Institute is

considering the possibility of a pipeline which would dump

the refuse into the Atlantic beyond the continental shelf.

Such

a project, though questionable, possibly would be the lesser of

two evils since some of the wastes which this project would

divert 1s presently being dumped into the Delaware River.go

The pipeline concept the Franklin Institute
group has developed envisions collection of all
sultable wastes within 25 miles of Philadelphia
and piping them from a lccation near Camden, N.J.,
across the state to a site near Atlantic City.
From there an 80 mile undersea pipeline would lead
to an outfall 1200 feet below the ocean surface on

the slope of the continental shelf, where preliminary

studies show existing currents would provide ragid,
adequate dilution and dispersion of the wastes.©l

TT"The Flow of Solid Wastes in Pipelines," Compost

Science, VIII (Autumn, 1967-Winter, 1968), 11,

781p14.

7T9"y111 Industry Sell Recycling?" Modern Packaging, XLITII

(September, 1970), 48.

8OStockton, op. cit.

8lugoliq Wastes," Eanvironmental Science & Technology,

Iv (May, 1970), 383.
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Since the Atlantic Ocean has a wide continental shelf,
any dumping of wastes in these relatively shallow waters
disproportionately increases the local contamination of the
sea. The Pacific COcean has a fairly narrow continental
shelf and better water movement, carrying wastes into the
deeper parts of the ocean.82

Life on earth 1s dependent upon the cceans
for its very exlstence. The ocean can, in all
likelihood, handle all of our industrial society's
wastes 1f the amounts, types and locations are
carefully controlled, and 1f sufficient consider-
ation is given %o thg direct and indirect effects

of waste discharges. 3

Another type of pipeline system uses a vacuum to
collect household garbage and transport it to a central

compaction station.84

825d1er, op. cit., 19.

8310cean Pollution and Marine Waste Disposal," op. cit.,

e7. T

Bhnyriga Industry Sell Recycling?" op. cit,



'CHAPTER VII
LEGISIATION

Scme cities have passed statutes in an attempt to
allevliate their solid waste problems. For example, the
Bowle, Maryland, City Council hags outlawed the sale of mater-

1 In another

ials in no deposit-no return (one way) bottles.
response, the State Deparftment of Health of the Commonwealth
of Pennsylvania must approve all new waste disposal projects,
according to state law.2 As discussed earlier, several
cities felt laws were nescessary to get residents to separate
newspapers from other refuse.

The Resource Recovery Act of 1970 (Public Law 91-512)
is the Federal Government's response to the growing solid
waste problem. It makes available over $M61,250,OOO3 to pro-
mote research, demonstration projects, to assist state and
local governments 1n planning disposal systems and to help

. \ v . . k
train people in occupations related to solid waste dlsposal.‘

lpi1a Stockteon, "Trash Crisis: Recycling Ideas Encourage
Disposing of Disposables," The Dallas Times Herald, November 13,
1970, Sec. B, p. 28.

2"Landfill Site Wears Diaper," Public Works, CII (Tebruary,
1971), 102.

3Resource Recovery Act of 1970, Public Iaw 91-512, 9lst
Congress, H.R., 11533 (Washington, October 26, 1970), p. T.

brpig., p. 1.
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The law allows $50,250,000 for the fiscal year ending June 30,
1971, $172,000,000 for the fiscal year ending June 30, 1972,
[
nd $238,500,000 for the fiscal year ending June 30, 1973.-
Most of this money is appropriated to the Department of Health,
Education and Welfare, while a portion goes to the Department
cf the Interilor.

The training clause gives attention to a needed area.

Many cities have difficulty in keeping their garbage collection
routes manned. = Garbage collection is a thankless, dirty job.
It is considered a very low Jjob status, so workers are hard

to Iind, although the current general unemployment rate is
high. The use of plastic or paper garvage btags makes the

work somewhat cleaner, The high accident rate of refuse
collectors probably contributes to the personnel problem,.

The Resource Recovery Act, section 210, provides for the
following training programs with the PFederal Government paying
up to 100 per cent of the costs:

(A) to develop, expand, or carry out a program (which

may complne training, education, and employment) for

training persons for occupations involving the manage-

ment, supervision, design, operation, or maintenance

of solid waste disposal and resource recovery equip-

ment and facilities; orpr

(B) to train instructors and supervisory personnel

to train or supervise persons in occupations involv-

ing the design, operation, and maintenance of solid

waste dispogal and resource recovery eguipment and
facilities.

51bid., p.

7
SIvic., p. 6. [see. 210(p)(1)].
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Title II of this same law is entitled the "National Materials
Policy Act of 1970."7T This part creates a National Commission
on Materials Policy of seven members from government and

industry, to be appointed by the President, with Senate

approval. The commission is to study national and international

resource requirements, relationship of these regquirements to
population and the environment. It is also to make recommen-
dations for recycling, self-destruction, disposal, etec., of
materials, and to make recommendations on which Federal
agencies will be responsible for implementation of their
policies. In addition, the commission is instructed to deter-
mine "the feasibility and desirability of establishing com-
puter inventories of national and international materials
requirements, supplies, and alternatives . . ."8 A sum of
$2,000,000 was appropriated for this title.,9

Under the Resource Recovery Act, the Federal Government
will pay for up to 66 2/3 per cent of the cost of an approved
project ilnvolving only one municipality, and up to 75 per
cent of certain other projects such as regional ones and those

dealing with disposal of abandoned automobiles.lO

T1bid., p. 8.

Ibid.

91pid., p. 9.

101bid., p. 3.
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The predecessor of the Resource Recovery Act of 1970 was
the .S0lid Waste Disposal Act of 1965. Beiore that, the PFederal
éovernment was hardly inveolved in the solid waste area.11
The individual municipalities were traditionally responsible
for waste disposal.

There has been some discussion of a disposal tax at the
point of sale on every item which will eventually be refuse.12
Opponents point out that weight alone is not an adequate

indication of the difficulty of disposal,t3

tlRichard D. Vaughn, "The Scope of the Solid Waste Problem
and Promising Solutions,'" Compost Science: Journal of Solid
Wastes and Soil, XI (May-June, 1970), 8.- T

128tockton, "Trash Crisis: Recycling Ideas Encourage
Disposing of Disposables," op. cit.

138111 Stockton, "Trash Crisis-II: Garbage May Yield New
Assets," The Dallas Times Herald, November 12, 1970, Sec. 4,
p.31.




CHAPTER VIII
CONCLUSION

The technical Jjournals, as well as many popular magazines,
are full of articles on polliution, many of them dealing with
solid waste. Although some authors have called for new tech-
nolcgy to save man from his waste, it is the consensus of
most writers and public speakers involved in this {ield that
we already have the necessary technology to get the job done,
Certainly in some areas new ideas and refinements will be very
helpful, but the technologies of papermaking, mining, and aero-
space, among others, can lend solutions to most of thes prob-
lems. Undersecretary of the Interior Hollis Dole made the
interesting observation, "Trash is our only growing resource. "t

The problem 1s not the lack of technology; it is one of
public awakening, politics, and economics. It is also one of
coordinating industry and government (especially local govern-
ments). If recyeling becomes more economically attractive to
industry, industry will do more recycling. This could come
about via subsidies from local governments to secondary fibver
mills in exchange for public savings realized by municipalities!

not having to dispose c¢f so much refuse. It could come about

lHoilis Dole cited in Alvin R. Jacobson, "Environmental
Wastes Control Digest," Public Works, CII (February, 1971), 104,




by companies realizing the advertising and public relations
advantages involved in recycling wastes. The problem will
yield to present technology. The innovations most needed are
organizational rather than technological.

One writer has called for the government to exercise its
prerogative as a gigantic purchaser by stipulating materials
made in whole or part from recycled materials. The government
has applied its pressure as a consumer before: 1t requires
companles with which it has contracts to refrain from racial
discrimination. So there 1s a precedent, "To encourage the
collection and reuse of more waste paper, several purchasers
(including Rodale Press) have begun to specify that their book
paper must be made from at least 20 percent of de-inked (already
printed) paper."2

As mentioned near the end of Chapter IV, the subject of
recycling newsprint presupposes the continued existence of
newspapers in thelr present form. Likewise, the recycling of
paper in general assumes the future use of paper in its pre-
sent form (made from chemical and/or mechanical wood pulp).

There are three basic functions of paper: (1) for communi-

cation; (2) for packaging; and (3) for records.> It has

2Jerome Goldstein, "Wisconsin Develops 'Intermediate
Composting,'" Compost Science: Journal of Solid Wastes and
Soill, XI (November-Decemter, 1970}, 13.

37. Grant, "Fibrous Raw Materials for the Paper Industry:
Past, Present and Future,” Paper Technology, XI (June, 1970),
192.




ok

been predicted that paper may one day be virtually obsolete
because of the respective uses of radio, plastics, and com-
puters for the above functions.u One small foreign newspaper,
as a novelty, is printed on an opaque plastic sheet,

Another assumption is that paper will continue to be
made of natural materials; synthetic fibers can be made into
paper, but they are much more expensive at the present time.
One interesting development which may have greater future
significance is reusable paper. By using a speclally coated
paper and a marker containing a special ink, students learn-

ing by programmed instruction do not permanently mark the

answers; the ink disappears after use.5 The printed material

r

can thus be used by a large number of students, ® Pernaps

other uses will be found based on this process. The paper
could then be reused; or; if necessary, it could be repulped
without deinking.

In discussing pollution problems, especially the inter-~
relationship of the various types of pollution, one soon gets
involved in the question of priorities., For example, is the
solid waste disposal problem caused by the use of disposable

paper towels more serious than the stream pollution caused by

ulbid.

Dtyse-It-Again Paper Expected to Open New Markets,"
Inland Printer/American Lithographer, CLXV (September, 1970),

75
61pig.
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the use of phosphate-containing detergents when the cloth
towels are washed? Similarly, the recycling of newsprint
requires a considerable electric power usage, much more than
converting the newspapers to fertilizer.8 But, as Gunther
Baldauf points out, recycling paper requires much less elec-
tric power than the conventilonal pulping of virgin fibers.9
Still, there is the nagging questicn: do we want to convert
old newspapers into electricity, or electricity (in a sense,
since 1t is necessary to the process) into newsprint? In
view of this kind of dilemma, the National Materials Policy
Act of 1970 sounds like Just what we need to clarify the
alternatives and priorities.

The cost of disposal varies considerably from place to
place, but according to one article, sanitary landfill costs
between $1.50 and $4.00 per ton, $2.00 to $8.00C for inciner-
ation and the estimate for plowing refuse into the land (gar-
bage farming) 1s between $2.51 and $5.63 per ton.20

Some experts predict a paper fiber shortage in the next

few years. M"Authoritative sources have stated that a worldwide

T"Purning Junk and Trash into a Resource, " Business Week,
(October 10, 1970), 70.

81pid.

Seunther H. Baldauf, "A Consultant Looks at Deinking,"
Paper Mill News, LXXXVIII (March 16, 1964), 15,

+05, A. Hart, W. J. Flocker and G. K. York, "The Garbage
Farm, " Mechanical Engineering, XCII (September, 1970), 29.




survey indicates that, sometime between 19383 and 1985, the
demand for wood pulp will cross and exceed the possible
supply of pulpwood."ll According to Richard Scudder, the
consensus of opinion amcng experts is that a fiber shortage
will occur within the next fifteen years.12 New develop-
ments in forestry keep improving the yield, but a fiber
shortage still may come., If so, secondary wastepaper will
become even more important as a pulp furnish,

It is technically possible to recycle old newspapers
into newsprint, with the aid of Scudder's deinking formula
and process. If such recycling were done on a much larger
scale than it now i8 done, the solid waste proélem would be
helped considerably. Such an undertaking would require
either elaborate and expensive separatling devices or public
oooperation in not mixing the refuse together in the filrst
place.

Once wastes are collected together--the paper,
the cans, the bottles, the plastic, the garvage--

it takes a tremendous effort in money and machinery

to separate for recycling. If papers could be col-

lected separately (as Madison indicates); if cans

and plastics and glass were also kept separate; and
if the organic portion were in the third container,

llarthur U. Claghorn, "Focus On Pulpwood and Other Fiber
Resources, " American Paper Industry, LI (January, 1969), 30.

12Richard B. Scudder, "Recycling Waste Paper Into News-
print," from proceedings of seminar on recycling waste paper
held by American Paper Institute, Washington, D. C.,
October 16, 1970. See Appendix.
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we would be on the _way to the best kind of Solid

Waste Management.-t2

Scudder's deinking process 1s the key to recycling 100
per cent newspaper intc newsprint without adding virgin pulp.
If he chooses to share it with the industry as he has implied,
other mills could do the same. If not, there are a number of
alternatives avallable for utilizing garbage, including old
newspapers. These include the use of newspapers as partial
furnish in newsprint mills, production of a type of crude oil,
generation of electric power, and feeding animals, among
other possibilities. Whatever method or combination of
methods we utilize to advantageously use old newspapers, it
1s important that we derive the double benefit of eliminating

the waste by creating a productive way to utilize it.

13Goldstein, op. cit,



APPENDIX

Letter1

The Garden State Paper Co. Inc., a subsidiary of Media
General Inc., 1s the only company in the world manufacturing
newsprint entirely from old newspapers. The process was
developed during the 1950's, and our filrst mill was opened
in Garfield in 1961.

Since that time, a second paper machine has been in-
stalled in the Garfield mwmill, and two other machines have
been built, one in Pomona, California and the other in Alsip,
Illinoils, Just outside of Chicago. The Alsip facility is
known as the FSC Paper Corporation, and is a joint venture
with Fleld Enterprises, Inc.

Garden State does not purchase rewspaper directly from
the general public at this time, but depends on brokerage
firms to supply its mills. In the eas%t, we purchase our paper
from Bruno & D'Elia of Hackensack, N, J., and Great Eastern
Packing and Paper Stock Corporation of Roselle, N.J.

The Alsip mill purchases its paper from Pioneer Paper
tock Dlvision, Container Corporation of America in Chicago,
and on the West Ccast, the Pomona mill deals with Garden
State Filber Company, Inc. of Pomona, Californisa.

We purchase only newspaper. Magazines contain non-
soluble glues in thelr bindings and a clay coating repre-
senting about 25% of its weight, that washes away during
the repulping process. Since we buy paper by weight, the
25% weight loss is unacceptable.

In order fo stimulate a reliable flow of newspaper to
our mills, we have encouraged municipal leaders to consider
the advantages to their communities of asking residents to
keep 0ld news out of the garbage. By separating newspaper
from the trash, a municipality's garbage volume can be sub-
stantially reduced since newspaper can represent as much as
40% of a homeowners garbage yield. Local groups can then
be organized to collect the paper using the proceeds as
regular income.

lietter from William E. Hancock, Director of Paper
Stock Procurement, Garden State Paper Company, Inc.,
January 4, 1971.
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In addition, the salvage of old newspaper represents
an important contribution to the nation's conservation
effort. ZEach year we save in excess of 5 million trees.

Finally, there is no better way in our opinion for an
organization to raise funds than through a well organized
paper drive, primarily tecause no 1nitial outlay of funds
is necessary to guarantee success,

I sincerely hope this i