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EXECUTIVE S U M M A R Y 

This report by the Senate Commit tee on Post Audit and Oversight 
examines issues in the marketing of recyclable materials in Massa-
chusetts. Recycling is an essential component of integrated solid waste 
management , but the success of recycling is limited by the effectiveness 
of local collection programs, the availability of facilities to process 
recyclable materials, manufac tur ing demand for recyclable materials, 
and consumer demand for recycled products . State government in 
Massachusetts has made a public commitment to recycling, but thus 
far this commitment has been more rhetoric than reality. 

Included in this report are recommendat ions for market ing 
recyclable paper, metals, glass, and plastics, and recommendat ions 
about the state's role in promot ing and implementing a successful 
recycling agenda. Specific findings of this report include: 

Solid waste disposal is becoming more costly for Massachusetts 
cities and towns. 
• Disposing of waste in landfills or by incineration costs taxpayers 

$25-570 per ton of municipal solid waste. Recycling costs $0-$35 
per ton. 

• Of the 194 existing landfills in Massachusetts , 151 will either close 
or be forced to expand by 1992. 

While state government has reduced its recycling efforts, recycling 
is growing in importance for cities and towns. 
• State budget cuts have forced the Depar tment of Environmental 

Protection ( D E P ) to limit its activities in recycling. 
• The D E P recently opened a $12 million state-supported municipal 

recycling facility in Springfield, but has withdrawn its plans to build 
a state-wide network of such facilities. 

• The Governor 's Executive Order 279, promoting the state purchase 
of recycled products , has not been fully implemented. Recycled 
products represent less than five percent of state purchases targeted 
by the Executive Order. 

• Recycling groups, local governments, and businesses are expanding 
their recycling efforts because of cost savings of recycling over other 
solid waste management options. 



• Regionalization of local recycling efforts increases the marketabil-
ity of recyclable materials by taking advantage of economies of 
scale. 

Paper makes up 41 percent of the state's solid waste. The primary 
need in paper recycling is to expand the market for recycled newsprint. 
• Private businesses are the pr imary sources of recyclable corrugated 

cardboard and high-grade paper, and these materials command a 
high market price. The D E P should actively promote collection of 
these materials. 

• Mixed grade paper and newsprint require "de-inking" technology 
that is not currently available in New England. The state should 
work to bring a de-inking newsprint mill to the region in order to 
improve the market for recyclable paper . 

Metals (primarily aluminum and "tin" cans) make up nine percent 
of the state's solid waste. The primary need in metals recycling is to 
expand the collection of tin cans and to improve access to tin can 
markets. 
• The state's "Bottle Bill" has facilitated the collection of recyclable 

a luminum, which enjoys a high market value. 
• Tin can recycling is limited by low collection rates and high 

t ranspor ta t ion costs. The state should continue to pursue the 
development of a de-tinning steel mill in the region in order to 
improve the market for recyclable tin cans. 

Glass makes up eight percent of the state's solid waste, and 
recyclable clear glass has a much healthier market than colored glass. 
The primary need in glass recycling is to improve collection of clear 
glass and to increase the market for colored glass. 
• Clear glass has many possible re-uses and can be sold for up to 

$50 a ton. Large quantities of glass are necessary, however, to make 
collection profitable. The D E P should encourage regionalization 
of glass recycling efforts in order to maximize collections. 

• Recyclable colored (brown and green) glass has fewer re-use 
options than clear glass and therefore experiences a weaker market. 
The state should encourage development of alternative uses for 
colored glass. 



Plastics make up seven percent of the state's solid waste by weight, 
and 25 percent by volume. Plastics recycling needs to be developed 
at all states of the recycling process. 
• Collection of recyclable plastic is hindered by the bulky volume of 

plastic containers and by the problem of sorting plastics by type. 
The D E P should support regional purchasing of equipment to 
reduce plastics volume, and should oversee implementation of an 
effective plastics coding system. 

• The state should encourage reducing the amount of plastics used 
and disposed of by Massachusetts residents, and should increase 
purchases of recycled rather than virgin-grade plastic products. 

Regionalizing the collection of recyclable materials, locating 
processing facilities in Massachusetts, and expanding the markets for 
recyclable materials are essential to solving the state's solid waste 
problem. 
• The Governor and Legislature should provide political and 

financial support to the D E P in order to create and implement an 
effective state-wide recycling agenda. 

• The Legislature should explore expansion of the Bottle Bill to other 
types of beverage containers in order to reduce the amount of solid 
waste produced by cities and towns. 

• When appropriate , the state's economic development entities 
should provide financial support for recycling industries in Massa-
chusetts. 

• The D E P should formally adopt proposed regulations that include 
on-site recycling as a condit ion for all landfill and incinerator 
permits. 

• The Governor and Executive Office of Administrat ion and Finance 
should strengthen their commitment to purchasing recycled 
products. 

• Massachusetts political and environmental leaders should advocate 
to reduce federal disincentives to recycling, such as existing tax 
credits for virgin materials and biases in t ransportat ion rates. 
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INTRODUCTION 

Less than five years ago, Massachusetts was on the forefront of 
recycling. The state's recycling agenda was ambitious, and political 
and financial support for recycling programs was strong. Today, 
however, Massachusetts ' commitment to recycling is more rhetoric 
than reality. 

This report by the Senate Post Audit and Oversight Committee has 
two purposes. First, it is intended to inform legislators of the problems 
regarding the market for recyclable materials in Massachusetts, and 
to provide potential solutions to those problems. Second, it is meant 
to serve as a resource for cities, towns, and citizens interested in 
recycling, and to assist them in finding markets for their recyclable 
materials. 

The dilemma of municipal solid waste management 

Recycling is a three-s tage process tha t requires collection, 
processing, and reuse of recyclable materials. In the past, recycling 
efforts were largely run by volunteers and focused on the collection 
stage of recycling. As cities and states initiate large-scale recycling 
programs, the focus of recycling efforts is expanding to the re-use of 
recyclable materials. 

As of April 1990, approximately 129 cities and towns in Massa-
chusetts have recycling programs, and this figure is expected to grow 
as landfills close and incinerator fees rise.1 The success of these 
recycling programs depends not only on effective collection and 
processing of recyclable materials, but also on the willingness of 
manufac turers to re-use these materials. These manufac ture rs 
constitute the "marke t " for recyclable materials. 

Massachusetts residents generate approximately 6.6 million tons of 
municipal solid waste annually — or about one ton of " t rash" per 
person every year. Sixty-three percent of municipal solid waste is 

'Massachusetts Department of Environmental Protection, The Massachusetts Solid Waste 
Master Plan: "Toward a System of Integrated Solid Waste Management" (September 1989) 
p. 5. 



placed into landfills, another thirty percent is burned in incinerators, 
and seven percent is recycled or composted.2 

Landfills and incinerators are expensive disposal options for 
municipal solid waste. According to the state's Department of Envi-
ronmental Protection (DEP) , disposal at landfills and incinerators 
costs Massachusetts taxpayers between $25 and $70 per ton of 
municipal solid waste. In comparison, recycling and composting cost 
$0 to 35 per ton of municipal solid waste.3 

The D E P predicts that landfill and incinerator fees will rise even 
higher. Of the existing 194 landfills in Massachusetts, 151 are slated 
to close by 1992 unless expansion permits are granted, leaving only 
43 landfil ls state-wide.4 These closures are likely to increase 
competi t ion and disposal fees at incinerators and remaining 
landfills. 

Landfills and incinerators are costly to the environment and to the 
public health. Landfills, particularly older models without liners, have 
been known to contaminate drinking water supplies. In addition, 
landfills make poor use of natural resources, taking up much-needed 
land and wasting recyclable materials. Incinerators, on the other hand, 
release harmful pollutants into the air, waste recyclable materials, and 
produce ash that can only be disposed of in landfills. 

Recycling alone cannot solve the state's municipal solid waste 
dilemma. Massachusetts needs to pursue an integrated system of 
municipal solid waste management that reduces the total amount of 
municipal solid waste, recycles as much municipal solid waste as 
possible, and uses incinerators and landfills for the remaining 
municipal solid waste in a responsible manner. However, the success 
of this system is critically dependent upon the success of recycling and 
the availability of a market for recyclable materials. 

:Master Plan, p. 18. "Compost ing" is the collection and processing of leaves, grass clippings, 
and other organic matter for re-use as fertilizer. While not discussed in this report, composting 
is an important method of municipal solid waste management. Food and yard waste - which 
could potentially be composted constitute 26 percent of all municipal solid waste. 

' Master Plan, p. 10. 
4 Master Plan, p. 13. 



Glossary of terms 

This report contains several terms that may be unfamiliar or 
confusing. For the purposes of this report, these terms are defined 
as follows: 

Collection: The first step in recycling. Recyclable materials are 
separated f rom other forms of " t rash ." These materials are then 
aggregated for processing and re-use. Collection of recyclable 
materials is accomplished through curbside pick-up, voluntary drop-
off, the Bottle Bill5, and other programs. 

Processing: The second step in recycling. After collect ion, 
recyclable materials are sorted and prepared for re-use by product 
manufacturers . Processing of recyclable materials may include 
shredding, crushing, baling, granulating, or other techniques. 

Re-use: The third step in recycling. After being collected and 
processed, recyclable materials are manufactured into "recycled" 
p r o d u c t s . S u c c e s s f u l reuse of recyc lab le m a t e r i a l s r equ i r e s 
manufacturer demand for recyclable materials and consumer demand 
for recycled products. 

Recyclable materials: Materials that have been used and disposed 
of by consumers, and that currently can be re-used by manufacturers . 
Examples of recyclable materials include corrugated cardboard 
boxes, old newspapers and magazines, a luminum and tin cans, glass 
jars, and plastic beverage containers. 

Recycled products: Products that have been manufactured entirely 
or in large part f rom recyclable materials. Examples of recycled 
products include recycled newsprint and paperboard , recycled 
aluminum cans, recycled glass jars, and video cassette containers made 
from recycled plastic. 

Recycling: A three-step process in which certain materials are 
collected f rom the trash, processed, and re-used by manufacturers . 
This report discusses recycling of materials f rom consumer trash, not 
"in-house" recycling of industrial scraps and trimmings. 

5 In this report, the "Bottle Bill" refers to Chapter 94, Sections 321 through 327. inclusive, 
of the Massachusetts General Laws (as promulgated by Acts and Resolves of 1981, Chapter 571). 
The Bottle Bill places a redemption value of at least five cents on containers used for soft drinks, 
mineral water, beer, and malt beverages. 
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CHAPTER ONE: 
RECYCLING AT THE STATE A N D LOCAL LEVELS 

Recycling provides economic and environmental advantages over 
landfills and incinerators. For this reason, Massachusetts committed 
itself to recycling in the landmark Solid Waste Act (Chapter 584 of 
the Acts and Resolves of 1987). The Act provides $260.5 million for 
managing the state's municipal solid waste and calls for "improved 
methods of solid waste disposal including recycling." 

The Solid Waste Act requires the Depar tment of Environmental 
Protect ion ( D E P ) to produce a comprehensive plan for managing 
the state's municipal solid waste. The D E P issued the second draft 
of its Solid Waste Master Plan in September 1989, and a final version 
is expected to be released in April 1990. According to the second draft 
of the Master Plan, the D E P plans to increase state-wide use of 
recycling and composting f r o m the current level of seven percent of 
municipal solid waste to 40 percent by the year 2000.6 

The changing role of the state 

When the Massachusetts Legislature passed the Solid Waste Act 
over two years ago, the state was on the foref ront of municipal solid 
waste management . Planners at the D E P created an ambitious 
recycling agenda that included local collection of recyclable materials, 
a network of twelve (later reduced to five) state-supported processing 
facilities, and centralized market ing of recyclable materials to 
manufacturers of recycled products. 

Implementat ion of this recycling agenda began with construction 
of a 27,000-square-foot, $12 million processing facility in Springfield, 
Massachusetts.7 In January 1990, 85 area communities in Western 
Massachusetts began collecting recyclable materials from residents 
and t ransport ing the materials to the Springfield facility. The DEP 

'•Master Plan, p. 19. 

"B.J. Roache, "Recycling begins Tuesday in western Mass." Boston Sunday Globe 
(January 14. 1990). 



expects that the facility will process and market over 60,000 tons of 
recyclable material annually — material that would otherwise have 
been placed in landfills or burned in incinerators. 

However, Massachusetts has backed away f rom its original 
recycling agenda . The Spr ingf ie ld exper ience — par t i cu la r ly 
problems encountered during the public bidding and construction 
process — conv inced M a s s a c h u s e t t s recycl ing p l a n n e r s tha t 
processing facilities should be developed by the private sector rather 
than by the state. Consequently, Massachusetts has shifted its 
recycling agenda f rom building processing facilities to providing 
planning support and financial incentives for private recycling 
industries. 

This shift in the state's recycling agenda has important ramifications 
for local recycling. The primary incentive for the 85 communities 
participating in the Springfield recycling program is a "zero tipping 
fee" guarantee. In order to boost participation in the Springfield 
program, the state agreed that the processing facility would accept 
recyclable materials at no cost to the communities. The communit ies 
have to pay for collection and hauling, but they avoid the "tipping 
fees" charged by landfill and incinerator companies. Under the revised 
recycling agenda, communit ies have less incentive to recycle because 
private processing facilities will charge a tipping fee. 

The benefits of regional recycling programs 

The development of a market to re-use recyclable materials is 
closely tied to the collection and processing of these materials. 
Suppl iers of recyclable ma te r i a l s — such as local recycling 
groups — typically compete with suppliers of virgin materials for the 
same manufactur ing market . Local recycling groups often cannot 
generate the quantities of high-quality material that suppliers of virgin 
materials provide and that manufacturers require. As a result, markets 
for recyclable materials have been slow to develop. 

Regionalization remedies the problems faced by local recycling 
groups in two ways. First, regional recycling programs combine the 
resources of several cities and towns and thereby generate a greater 
quantity of recyclable materials than local recycling groups can 
provide on their own. Second, regional recycling programs are better 
able than local recycling groups to buy processing equipment and can 
therefore produce higher quality recyclable materials. 



Regionalization takes advantage of economies of scale. For 
example, an individual city may not have enough money to buy a 
$500,000 paper baler, nor generate enough recyclable paper to make 
such a purchase worthwhile. However, regionalization enables cities 
to share the cost of the baler, while simultaneously generating the 
requisite amount of recyclable paper. 

Recyclable materials f rom regional recycling programs can be 
c o m p e t i t i v e in q u a n t i t y and qua l i t y wi th virgin materials . 
Consequent ly , regional izat ion encourages re-use of recyclable 
materials and develops the market for these materials. 

Recycling activities in Massachusetts 

Some cities and towns have already begun to take advantage of the 
benefits of regional recycling. For example, the Millis Consortium, 
composed of over twenty towns west and southwest of Boston, has 
attracted a number of private companies interested in building a 
processing facility in the Millis region. In March 1990, the state 
granted the Millis Consort ium $40,000 to select a site and developer 
for the facility.8 As of the publication of this report, the Millis 
Consort ium has not received these funds due to budgetary constraints 
at the D E P . 

On a smaller scale, the cities of Medford and Somerville have 
collaborated to purchase a plastics granulating machine that processes 
used plastic bottles. The town of Shirley is working with neighboring 
communities to purchase and share a compartmentalized recycling 
vehicle for curbside collection.9 Similar negotiations are taking place 
throughout the state to develop regional collection and processing 
programs for recyclable materials. 

At the state level, Massachuset ts has encouraged re-use of 
recyclable materials. The Executive Offices of Environmental Affairs 
and Economic Affairs have created what Biocycle magazine hailed 
as "one of the most comprehensive economic development efforts in 
the country."1 0 Representatives f rom both offices have been soliciting 
industries that specialize in recycling. 

" "Funds Ok'd for recycling study," Boston Sunday Globe (March 5, 1990). 
» Master Plan, p. 39. 

"'Jim Glenn, "Market Development Goes Into Action," Biocycle (August 1989), p. 29. 



As a result of these efforts , Plastics Again, a nationally-recognized 
polystyrene recycling company, has located in Leominster, Massachu-
setts. The 21,000-square-foot Plastics Again facility employs over 25 
Massachusetts residents, and provides a market for recyclable 
polystyrene f rom school cafeterias and fast-food restaurants. 

Massachusetts has also worked to develop demand for recycled 
products. In May 1988, Governor Michael S. Dukakis signed 
Executive Order 279 to "bring the substantial purchasing power of 
the Commonweal th to bear on the problem of demand for recycled 
products ."" The Order allows state purchasing agents to give 
preference — including price allowances - to products made f rom 
recycled paper, a luminum, and plastic. 

Executive Order 279 sends an important symbolic message, but it 
has had little impact on the actual purchase of recycled products . 
Recycled high-grade paper accounted for less than five percent of total 
paper purchases by the state in 1989. While specific data are not 
available, state purchasing agents admit that agency purchases of 
other recycled products have not been affected significantly — if at 
all — by Executive Order 279. These purchasing agents assert that 
implementation of Executive Order 279 has been hurt by budget 
constraints brought on by the state's fiscal problems. 

The limits of state intervention 

State action is crucial to the success of recycling and should be 
increased. However, it is important to focus on the particular 
recyclable materials — and the points in the recycling process 
that would benefit most f rom state action. "If the programs are not 
specifically targeted," warns Resource Recycling magazine, "govern-
mental assistance in many cases may make problems worse rather than 
better."12 The market for recyclable materials can best be developed 
by evaluating and at tacking the trouble points for each recyclable 
material. 

"Massachuset ts Purchasing Agent's Division. Recycled Materials Procurement Plan. Fiscal 
Year 1990 (September 18, 1989). p. 2. 

l 2Robert G. Hunt and Jere D. Sellers, "A new look at recycling subsidies: part I," Resource 
Recycling ( M a y / J u n e 1989), p. 65. 



Trouble points can exist at the collection, processing, or re-use stage 
of recycling. This report examines the trouble points for four types 
of recyclable materials — paper, metals, glass, and plastics — and 
offers suggestions for remedying these trouble points. Particular 
at tention is paid to the re-use stage of recycling, including both 
manufac tu r ing demand for recyclable materials and consumer 
demand for recycled products. 



CHAPTER TWO: 
THE MARKET FOR RECYCLABLE PAPER 

Paper and paper products make up the largest component — 41 
percent — of municipal solid waste. There are over 50 grades of 
paper on the market , ranging f rom high-quality bond paper to 
inexpensive paperboard . For the purposes of this report, the paper 
market is divided into three categories: corrugated cardboard, high-
grade paper, and mixed-grade paper and newsprint. 

Paper 41% 

Food /Yard Waste 26% 

Total Waste Stream 

Corrugated cardboard 

Corrugated cardboard is a durable paper product widely used for 
packaging. Over 12 million tons of corrugated cardboard is collected 
in the U.S. every year for recycling.13 Corrugated cardboard is easily 
identifiable f rom other types of paper and need only be flattened and 
tied before being collected for re-use. 

Unlike other types of paper, corrugated cardboard does not require 
special recycling technology such as "de-inking" (see page 21). 
Because of its consistently high quality, recyclable corrugated 
cardboard enjoys a healthy market domestically and abroad. Foreign 
countries, such as J a p a n and Korea, are particularly good markets 

" J e r r y Powell, "Recycling in the '80s: how are we doing?" Resource Recycling (May / June 
1989), pp. 30-31. 



for recyclable corrugated cardboard . These countries have limited 
natural resources, but they use large amounts of corrugated cardboard 
as packaging for consumer products such as televisions and 
computers. 

Corrugated cardboard made of recyclable material is nearly 
identical to its virgin-grade counterpar t . Paper analysts assert that 
"there will continue to be a market for corrugated cardboard for at 
least the next five years."14 The "trouble point" for corrugated 
cardboard currently exists at the collection stage of recycling. Local 
recycling groups rarely include corrugated cardboard in collections 
because household do not typically accumulate the bulky material. 

The primary challenge for corrugated cardboard recycling is to 
increase participation by businesses — such as retail stores — that 
generate large amounts of corrugated cardboard. Businesses are often 
reluctant to change their waste disposal habits, but they have 
significant financial incentive to recycle. Businesses typically have to 
pay a private company to dispose of their trash, and these disposal 
costs are rising. Recycling represents a cost-effective alternative to 
private waste disposal for many Massachusetts businesses. 

High-grade paper 

High-grade paper — otherwise known as "office paper" or "white 
paper" — is recycled at a national rate of 6.1 million tons per year.15 

Like corrugated cardboard , high-grade paper requires minimal 
processing and is readily re-used for such products as recycled high-
grade paper and tissue paper. According to the Greater Boston 
Chamber of Commerce 's Commercial Waste Recycling Feasibility 
Study: 

opportunit ies for high grade office paper recycling appear to be 
greater now than at any time within the past 10 years. Prices 
are high and stable and the outlook for the next few years is good. 
Collectors are eager to accept more.16 

, 4Greater Boston Chamber of Commerce, et al.. Commercial Waste Recycling Feasibility 
Study (Spring 1989), p. A-5. 

' 'Powell , "Recycling in the "80s: how are we doing?" pp. 30-31. 
"•Greater Boston Chamber of Commerce, Commercial Waste Recycling, p. A-6. 



The "trouble point" for high-grade paper is collection. The market 
for recyclable high-grade paper is strong, with over 20 waste paper 
hauling companies in Boston alone.17 These companies run hundreds 
of office paper recycling programs th roughou t Massachuset ts . 
However, there is clearly room for more offices to participate in paper 
recycling programs. As with corrugated cardboard , recycling of high-
grade paper provides businesses with a cost-effective alternative to 
escalating solid waste disposal costs. 

Mixed-grade paper and newsprint 

Mixed-grade paper is made up of paper that has not been sorted 
by type. Almost 3.1 million tons of mixed-grade paper and 5 million 
tons of newsprint are recycled annually in the U.S.18 Mixed-grade 
paper and newsprint are discussed together in this report because they 
suffer largely f rom the same problems. 

Unlike corrugated cardboard and high-grade paper, mixed-grade 
paper and newsprint have very poor to non-existent markets. The 
"trouble poin t" for these two materials exists at the re-use stage. 
Because of their high ink content , mixed-grade paper and newsprint 
have to be "de- inked" in order to be manufactured into new paper. 
Unfortunately, only a handful of newsprint mills in the U.S. currently 
have de-inking capability. 

The closest newsprint mill with de-inking capability is the Garden 
State Paper mill in Garfield, New Jersey. This facility has the capacity 
to de-ink and re-use 900 tons of newsprint daily.19 Both New Jersey 
and New York City have mandatory recycling programs that can 
generate enough newsprint to meet Garden State Paper 's needs. It is 
therefore unlikely that Garden State Paper would accept recyclable 
paper f rom Massachusetts recycling programs. 

Mixed-grade paper has some addi t iona l p roblems as well. 
Magazines and other "glossy" paper products found in mixed-grade 
paper contain substances such as clay, latex adhesives, or "heat-set" 

' 'Speech by Adam Mitchell, Co-Manager , Earthworm, Inc., at the "Paper Recycling F o r u m " 
in Worcester, Massachusetts, sponsored by MassRecycle (November 29, 1989). 

18Powell. "Recycling in the "80s: how are we doing?" pp. 30-31. 

" G a r d e n State Paper Company, Inc., promotional brochure. 



inks that are difficult to remove.2 0 These substances not only hurt the 
mixed-grade paper market , but the presence of glossy inserts in 
newspaper collections also hurts the recyclable newsprint market. 

Newsprint and some mixed-grade paper have other applications, 
however, that do not require de-inking capability. These other appli-
cations include: 

Animal bedding: Paper is shredded and used in place of straw or 
hay as bedding material for livestock. Farmers in Pennsylvania, 
Ohio, Wisconsin, and Vermont have reported favorable results with 
the product , which can save farmers $300-500 per month over the 
cost of straw or hay.21 

Cellulose Insulation: Paper is shredded and combined with 
chemicals for use as insulation in buildings. There is one cellulose 
insulation manufacturer currently in business in Massachusetts — 
National Fibers, Inc. of Belchertown, which uses about 3000 tons 
of newsprint per year.22 

Grass mulch: Paper is combined with water, grass seed, fertilizer 
and green dye for use as landscaping material. The only Massa-
chusetts firm currently producing grass mulch — National Fibers, 
Inc. - uses 720 tons of newsprint per year.23 

Paperboard: Paper is processed into a cardboard-l ike material, 
commonly used for packaging (cereal boxes, tissue boxes) and as 
backing for writing paper pads. Three paperboard mills in Massa-
chuset ts — Haverhi l l P a p e r b o a r d , Nat ick Pape rboa rd , and 
Lawrence Paperboard — use a total of 185,000 tons of newsprint 
per year.24 

Manufacturers of animal bedding, cellulose insulation, grass mulch, 
and paperboard in New England get their recyclable paper — mostly 

2(lNew Jersey Department of Environmental Protection, A Guide for Marketing Recyclable 
Materials ( m i ) , p. 38. 

2 l "Untapped Market for Shredded Newspaper ," Biocycle (September 1989), pp.73-75. 
" In terv iew with Skee Fusco, National Fibers, Inc., Belchertown, Massachusetts. Another 

cellulose insulation company, Northern Cellulose Products, Inc., of Beverly, Massachusetts 
recently went out of business. According to Curt Chittenden, former president of Northern 
Cellulose, the company used 3000 tons of recyclable newsprint per year. 

" In terview with Skee Fusco, National Fibers, Inc. 

" R a l p h Earle HI, "Speech for Market Development Conference in New York City"(March 2, 
1989). 



newsprint — f rom local publishers, recycling groups, and "brokers" 
that buy and sell recyclable paper. These manufacturers currently have 
enough recyclable paper to meet their product ion needs, and some 
manufacturers have even turned down offers of free paper f rom local 
recycling groups. Unless consumer demand for recycled paper 
products increases significantly, the current glut of newsprint and 
mixed-grade paper is likely to continue. 

Animal bedding suffers f rom poor consumer demand. Although it 
is cheaper than straw or hay, animal bedding made f rom recycled 
paper is also more inconvenient. Animal bedding is not currently 
manufactured in the Northeast , so farmers interested in using the 
product have to buy a shredder, contract to buy a n d / o r haul away 
recyclable paper, and manufac ture the animal bedding themselves. 
Because of the inconvenience, farmers have been reluctant to convert 
f rom using straw or hay to recycled paper animal bedding. 

Consumer reluctance also affects demand for cellulose insulation 
and for grass mulch made f rom recycled paper. Cellulose insulation 
has only five percent of the insulation market , while fiberglass 
insulation - which is comparable in price and effectiveness 
holds 75 percent of the market.2 5 Consumers have been slow to accept 
recycled paper grass mulch, choosing instead to use more traditional 
landscaping products such as grass sod. 

A final — and significant — outlet for mixed-grade paper and 
newsprint exists in the foreign market. Over 5.6 million tons of mixed-
grade paper and newsprint were exported f rom the U.S. in 1988, at 
a value of over $688 million.26 Leading foreign buyers included 
Mexico, Taiwan, China and South Korea. However, exports of 
mixed-grade paper and newsprint are suffering f rom low paper values, 
high t ransportat ion costs, and increased collection and competit ion 
from California and other West Coast states. 

State intervention in the recyclable paper market 

Recycled paper and paper products were the first targets of 
Governor Dukakis ' Executive Order 279. The Commonweal th , with 
purchases of paper and paper products in excess of $6 million, could 

"Interview with Curt Chittenden, Northern Cellulose Products, Inc. 

"Powel l , "Recycling in the '80s: how are we doing?" pp. 30-31. 



have substantial impact on this market.2 7 Unfortunately, recycled 
paper products currently account for less than five percent of all paper 
purchases subject to the Executive Order.28 

The low rate of recycled paper purchases is due to a combination 
of factors. The cost of recycled high-grade paper ranges from five to 
fifteen percent more than the comparable product made of virgin 
materials.29 Moreover, there are currently no vendors of recycled 
corrugated cardboard approved for state purchasing. Given the 
current fiscal constraints in Massachusetts, state agencies are unlikely 
to devote significant money or effort to purchasing recycled products 
that may have a higher cost than virgin-grade products. 

The foremost recycling challenge for the state, however, is to 
develop the market for mixed-grade paper and newsprint. Representa-
tives f rom the Executive Office of Environmental Affairs (EOEA) 
have been pursuing potential markets for these materials. According 
to Ralph Earle III of the EOEA, the Canadian-Pacific Paper 
Company has announced plans to convert two virgin-grade newsprint 
mills in Ontar io and Quebec to accept recyclable newsprint, and the 
Abitibi-Price Paper Company has similar plans for a mill in Georgia. 
These three mills currently use only virgin materials but will be able 
to use 50 percent recyclable newsprint after the conversions are 
completed in mid-1991. 

At least three other paper companies — Garden State, Jefferson-
Smurfi t , and the Great Nor thern Paper Company — are "investigat-
ing" the feasibility of converting an existing mill or building a new 
mill to make recycled newsprint in the Northeast.3 0 Attempts have 
also been made to re-open the Hyde Park Paper Mill in Boston, which 
has the capacity to de-ink and re-use high-grade paper.31 Currently, 
none of these possibilities has been realized. 

"Massachuset t s Purchasing Agent's Division, Recycled Materials Procurement Plan, p. 2. 
2HInterview with Jonathan C. Goldfield, Assistant Purchasing Agent, Massachusetts 

Purchasing Agent's Division (November 17, 1989). 
; , lnterview with Jonathan C. Goldfield, Assistant Purchasing Agent. 
" '"Garden State Paper Studys [sic] Construction of Recycled Paper Mill," Paper Age(August 

1989); "Smurfi t Newsprint to Complete Construction Study," Paper Age (August 1989); and 
John Glass, "Old news = good news for recyclers & trees, "Boston Business Journal (March 5, 
1990). 

"Ser ine Steakley, "New York Buyer Negotiating for Hyde Park Paper Mill," Hyde Park 
Tribune (February 15, 1990). 



Recycling advocates have been calling on newspaper publishers to 
use more recycled newsprint in order to stimulate the recycled 
newsprint industry, and two bills have been filed this year in Massa-
chusetts to mandate increased usage of recycled newsprint.32 Other 
bills have been proposed to give tax credits to newspaper publishers 
that use recycled newsprint.33 

In response to pressure f rom consumers and state officials, the 
Massachusetts Newspaper Publishers Association ( M N P A ) recently 
signed a " M e m o r a n d u m of Unders tanding" with the state to increase 
use of recycled newsprint f rom approximately 6 percent today to 50 
percent by the year 2000.34 According to the agreement, the M N P A 
will work to attract a recycled newsprint mill to Massachusetts and 
commits to enter into long-term contracts for recycled newsprint. 

Recommendations 

1. The Department of Environmental Protection should actively 
encourage collection of corrugated cardboard and high-grade paper 
by businesses. 

In order to improve the collection of corrugated cardboard and 
high-grade paper, the Depar tment of Environmental Protection 
should implement programs that teach businesses about the benefits 
of recycling. Such education programs should include providing the 
names and telephone numbers of companies that recycle corrugated 
cardboard and high-grade paper, information about the cost-savings 
of recycling, and directions for setting up corrugated cardboard and 
high-grade paper collection programs. 

As waste disposal fees continue to rise, businesses would enjoy cost 
savings by collecting their used corrugated cardboard and high-grade 
paper. Manufac ture rs of recycled corrugated cardboard and high-

"These bills are Senate 949. "An Act Requiring the Use of Recycled Newsprint." and House 
5131, "An Act Requiring Newspapers to Use Recyclable Materials." These bills are modeled 
on a Connecticut law that requires newspaper publishers to use 40 percent recycled fiber in 
at least 20 percent of all newspapers. The Connecticut law, to become effective in 1993. has 
the goal of 90 percent recycled newsprint use by the year 1997. Similar recycled content laws 
have been passed in California and Florida. 

" T h e s e bills are House 4455, "An Act to Protect the Environment by Encouraging a 
Reduction, Reuse, Recycling, and Return of Consumer Products ," and House 1783. "An Act 
to Protect the Environment by Encouraging a Reduction, Reuse. Recycling, and Return of 
Packaging and Other Consumer Products ." 

"N ick Tate, "Papers to use recycled newsprint," Boston Herald (March 9, 1990). 



grade paper, in turn, would save on the costs of production. This 
"closed-loop" would benefit the environment as well as users and 
manufacturers of corrugated cardboard and high-grade paper. 

2. The Executive Office of Administration and Finance, along with 
the Department of Environmental Protection, should implement 
high-grade paper recycling programs for all state offices. 

Many state offices currently have paper recycling programs, but 
these programs often suffer f rom poor participation. The Executive 
Office of Administrat ion and Finance and the Department of Envi-
ronmental Protection should initiate a comprehensive and well-
publicized paper recycling program in all state offices. Such a program 
should include employee educat ion, distribution of recycling bins, and 
coordinated paper collections. 

3. The Department of Environmental Protection and the Executive 
Offices of Environmental Affairs and Economic Affairs should 
continue work to bring a recycled newsprint mill to the Northeast. 

Construct ion of a recycled newsprint mill can cost half a billion 
dollars, and conversion of an existing newsprint mill to add de-inking 
capability can cost in excess of $100 million.35 In order to make such 
an investment, a paper company has to be assured of three things: 
that residents will generate enough newsprint to support the mill; that 
newspapers will buy enough recycled newsprint to maintain the mill; 
and that the company has the necessary f inancing to actually build 
the mill. 

The primary task before the Depar tment of Environmental 
Protection is to organize local recycling groups into regional entities. 
Such regionalization will improve collection and processing of 
recyclable newsprint, while simultaneously sending a message to the 
paper industry that Massachusetts is serious about recycling. 

The Executive Offices of Environmental Affairs and Economic 
Affairs should monitor the implementat ion of the Massachusetts 
Newspaper Publisher Association ( M N P A ) agreement. Failure on the 
part of the M N P A to meet its stated goals should be made public, 
so that legislative action can be taken to increase use of recycled 
newsprint. The Executive Offices of Environmental Affairs and 
Economic Affairs should also continue to develop incentives to attract 
a recycled newsprint mill to Massachusetts . 

"Interview with Ralph Earle III, Executive Office of Environmental Affairs. 



CHAPTER THREE: 
THE MARKET FOR RECYCLABLE METALS 

Nine percent of municipal solid waste is composed of metals, such 
as steel appliances, a luminum foil, and lead batteries. The exact 
composit ion of metals in municipal solid waste is not known. This 
chapter focuses on a luminum cans and steel (or "tin") cans because 
they are typically the only metals collected by local recycling groups. 

Paper 41% 

Metals 9% 

Other 10% 

F o o d / Y a r d Waste 26% 

Total Waste Stream 

Aluminum cans 

Aluminum cans — recycled at a rate of 54.6 percent nationally 
are perhaps the most successful recyclable material today.3 6 In Massa-
chusetts, it is estimated that over 90 percent of a luminum cans are 
recycled, largely as a result of the state's "Bottle Bill."37 The Bottle 
Bill places a redemption value on a luminum cans containing 
carbonated beverages, such as soft drinks and beer. 

Aluminum cans that are not redeemed through the Bottle Bill are 
o f t en co l l ec ted by local recyc l ing g r o u p s . Wi th a l u m i n u m 
manufacturers offering $700 to $ 1,600 per ton of recyclable a luminum, 

3 6Todd Sloane, "Future bright for recycled aluminum, glass," Citv am! Stale (August 14. 
1989), p. 14. 

"Accord ing to Tim Crail of the National Container Recycling Coalition, most states with 
Bottle Bills report an 88-98 percent recovery rate for beverage containers covered by the statute. 



local recycling groups find aluminum cans profitable to collect.38 Over 
53,000 cans are needed to make a ton of aluminum.3 9 

Manufactur ing demand for a luminum cans is high and expected 
to increase, due in large part to the quality of the material itself. 
Aluminum suffers little or no loss in value when recycled, and 
recycling technology does not differ significantly f rom virgin-grade 
production. Manufactur ing a luminum f rom old cans also generates 
savings of up to 95 percent over the cost of mining and manufacturing 
aluminum from bauxite ore.40 In 1988 alone, aluminum can recycling 
in the U.S. saved 1 billion kilowatts of energy — the equivalent of 
19 million barrels of oil or "enough to supply all the power of a city 
the size of Boston for a full year."41 

The "trouble point" for a luminum recycling — if there is one — 
exists at the collection stage. The market for aluminum cans is so 
strong that a luminum companies will take as much as collectors will 
provide. Indeed, the aluminum industry itself is taking the initiative 
in promoting better aluminum can collection. 

Tin cans 

Tin cans are actually 99 percent steel coated with a layer of tin. 
Tin cans are recycled at a national rate of 15 percent.42 According 
to the state's Master Plan, Massachusetts residents throw away 
180,000 tons of tin cans annually.43 The market price in the Northeast 
for tin cans currently stands between $70 and $80 per ton.44 

The "trouble point" for tin cans exists primarily at the collection 
and processing stages. Unlike aluminum cans, tin cans are not covered 
by the state's Bottle Bill. Local recycling groups are therefore the only 

"Interview with Ralph Earle III, Executive Office of Environmental Affairs. 

"Harvey Alter, "Materials and Energy f rom Refuse: Trends in the U.S." Resources and 
Conservation 14 (March 1987), p. 32. The weight of aluminum cans has been dropping over 
the past twenty years. As of 1984, a thousand aluminum cans weighed 16.76 kilograms, 
compared with 20.04 kilograms in 1972. 

•"'Special Committee on Solid Waste Management. Dealing with our Trash: A Report to 
the Boston City Council (October 3, 1988), p. 4. 

•"Powell, "Recycling in the "80s: how are we doing?" p. 66. 
J 2Powell, "Recycling in the "80s: how are we doing?" p. 66. 
43 Master Plan, p. 86. 
4 4Sloane, "Future bright for recycled aluminum, glass," p. 15 



source for recyclable tin cans, but few groups in Massachusetts 
actually collect tin cans. 

With increased use of a luminum, plastics, and other packaging 
materials, tin cans are less popular today than they were in previous 
decades. As a result, there are fewer tin cans available for collection. 
Tin cans are relatively heavy and are often contaminated with paper 
labels and food remnants. These factors make tin cans less profitable 
to collect and more difficult to process (i.e. clean and crush) than 
aluminum cans. 

Another problem for tin can recycling is the cost of t ransport ing 
the tin cans to market . Just as newsprint has to be "de- inked" to make 
recycled newsprint, used tin cans have to be "de- t inned" in order to 
make recycled tin and steel. The closest steel mills with de-tinning 
capabil i ty are opera ted by A . M . G . Resources in P i t t sburgh , 
Pennsylvania and Baltimore, Maryland.4 5 Unfortunately, the cost of 
transport ing tin cans to these mills can be prohibitively expensive for 
local recycling groups. 

Despite these problems, industry analysts assert that the market for 
tin cans is stable and may actually improve over time.46 As with 
aluminum, tin can recycling is both cost- and energy-efficient. Tin cans 
contain high-quality steel that sells for $100 per ton, and tin that sells 
for up to $ 10,000 per ton.4 7 Moreover , steel product ion f rom recycled 
material is 74 percent more energy-efficient than product ion f r o m 
virgin materials.48 

Like the aluminum industry, the steel industry supports and 
encourages recycling efforts. The industry has developed an organi-
zation to exchange informat ion on steel recycling and to help 
communities find markets for recovered cans.49 As more steel is being 
produced abroad, recycling has become one way for the domestic steel 
industry to maintain a share of the market . 

"Massachuse t t s Executive Office of Environmental Affairs, A Slraiegv for Regional 
Recycling (June 1985), p. 27. 

4 6Sloane, "Future bright for recycled aluminum, glass," p. 15. 
47Master Plan, p. 86. 
4 8Harvey Alter, "Toward a National Policy for Secondary Materials," Resources and 

Conservation 9 (1982), p. 19. 
49Steel Can Recycling Association, 2 Gateway Center, Pittsburgh, PA 15222 [from Harvev 

Alter, "Materials and Energy f rom Refuse: Trends in the U.S." Resources and Conservation 
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State Intervention in the recyclable metals market 

The recycling of a luminum cans in Massachusetts has been most 
affected by the passage of the Bottle Bill in 1981. Although aluminum 
cans enjoy a 55 percent rate of collection throughout the U.S., the 
nine states that have a Bottle Bill report a luminum can recovery rates 
of well over 90 percent. 

The state has been less successful in its at tempts to develop tin can 
recycling. Representatives f r o m the Depar tment of Environmental 
Protect ion and Executive Office of Environmental Affairs (EOEA) 
have attempted to attract a steel mill with de-tinning capability to the 
New England region, but no agreements have yet been reached. 

A major stumbling block for these negotiations is the availability 
of recyclable tin cans. According to Ralph Earle III of the EOEA, 
a steel mill with de-tinning capability requires a minimum of 200,000 
tons of tin cans per year in order to be profitable. Massachusetts alone 
would not be able to support a de-tinning steel mill. The challenge, 
therefore, is to increase tin can collections within the state and 
throughout New England. 

The state hopes to improve re-use of recycled metals products. 
Executive Order 279 will be expanded in 1991 to include purchases 
of recycled a luminum products such as street signs, guard railings, 
and office equipment.5 0 However, the state has not undertaken a plan 
to implement this procurement program. Fur thermore , increased 
purchases of recycled a luminum products will depend highly on the 
availability of such products f rom manufacturers . 

Recommendation 

1. The Department of Environmental Protection and the Executive 
Offices of Environmental Affairs and Economic Affairs should 
continue negotiations to develop a steel mill with de-tinning capability 
to New England. 

The construction of a de-tinning steel mill faces the same obstacles 
as the construct ion of a de-inking paper mill: having an adequate 
supply of recyclable material, enjoying sufficient demand for recycled 
products , and receiving financial assistance for building the facility. 
A state-wide commitment to recycling including regionalization 
of local recycling groups, p romot ion of recycled products, and 
creation of incentives for companies that recycle — would help to 
attract these industries to Massachusetts . 

s» Master Plan, p. 87. 



CHAPTER FOUR: 
THE MARKET FOR RECYCLABLE GLASS 

Glass makes up eight percent of municipal solid waste. In order 
to be recycled, glass must be sorted by type and crushed into pea-
sized pellets (known as "cullet"). The recyclable glass market consists 
of three types (or colors): clear, brown, and green. 

Paper 41% 

Metals 9% 

Glass 8% 

Plastics 

Other 10% 

F o o d / Y a r d Waste 26% 
Total Waste Stream 

Clear glass 

Clear glass — also known as "fl int"glass — is the most abundant 
type of glass and enjoys the greatest demand. Clear glass is popular 
for its clarity and versatility, since color can be added to clear glass 
during the manufactur ing process. According to a survey of local 
recycling groups in Massachusetts, clear glass can be sold for up to 
$50 per ton. 

The Depar tment of Environmental Protection reports that regional 
market demand for clear glass stands at 250,000 tons per year51 

Industry analysts claim that the demand for clear glass currently 
exceeds the supply. The "trouble point" for clear glass therefore exists 
at the point of collection. 

Clear glass bottles containing mineral water, soft drinks, beer, and 
malt beverages are collected through the Bottle Bill, but many other 
products made f rom clear glass are not subject to the Bottle Bill. These 

51 Ralph Harle III, "Speech for Market Development Conference." 



products include bottles for other types of beverages (e.g. juice, wine, 
hard alcohol), pickle jars, ketchup bottles, and other foodstuff 
containers. 

At the same time, local recycling groups are sometimes reluctant 
to include glass in their collections. Glass is heavy, needs to be 
separated by color, and is easily contaminated by other materials. 
Fur thermore , local recycling groups often have difficulty generating 
enough glass to be profitable. 

According to a survey of glass companies in the Northeast, the 
minimum collection requirement for recyclable glass is 20 tons.52 The 
city of Boston collects about 20 tons per month through a combination 
of curbside pick-up and voluntary drop-off programs.5 3 Most local 
recycling groups collect significantly less glass than Boston and would 
need several months to meet the minimum collection requirement. 

Nonetheless, the market for clear glass appears to be strong. 
Recycling has long been established in the glass industry, and 
recyclable glass has traditionally been used to improve melting charac-
teristics and to reduce the melting energy.54 Furthermore, glass 
recycling is significantly more cost-effective than production from 
virgin mater ials . S o d a ash, a necessary c o m p o n e n t of glass 
production, is exclusively available f rom Wisconsin and has become 
increasingly expensive because of limited supply. 

Brown and green glass 

Brown glass — otherwise known as "amber" glass — and green 
glass are the second and third most valuable types of glass, 
respectively. Brown glass is most commonly used for beer bottles and 
food jars, and green glass is usually imported f rom abroad in the form 
of wine or beer bottles. According to local recycling groups, brown 
and green glass generate little or no money. In some cases, the cost 
of t ransport ing brown and green glass to market exceeds the revenues 
generated by selling the glass. 

" G r e a t e r Boston Chamber of Commerce, Commercial Waste Recycling, p. A-10. 

^'Interview with Rob Bauman, Environmental Policy Advisor to the Mayor, City of Boston. 
54I. Boustead and G.F. Hancock, "Energy and Materials Required to Produce Glass 

Containers in the U.K." Resources and Conservation 6, No. 2 (August 1981). P- 87. 



The Depar tment of Environmental Protection reports that demand 
in New England is 40,000 to 45,000 tons per year for green glass, and 
25,000 tons per year for brown glass.55 Due to the high cost of 
t ransportat ion and the low value of brown and green glass, some 
Massachusetts communit ies have stopped collecting these types of 
glass. The "trouble po in t" for brown and green glass exists at the re-
use stage of recycling. 

The problems in the market for brown and green glass are due to 
a combinat ion of factors. Large quantities of brown and green glass 
are collected under the state's Bottle Bill — generally in the form of 
beer bottles. Much of this glass comes f rom foreign countries, which 
do not accept or re-use glass f rom the U.S. Consequently, the supply 
of brown and green glass exceeds domestic demand. 

The major domestic market for green glass is California, where 
demand for green bottles is high due to the state's winemaking activity. 
However, California glass manufacturers have sufficient supplies of 
green glass f rom within the state and f rom other Western states. The 
cost of t ransport ing green glass to California prevents New England 
states f rom competing for this market . 

State intervention in the recyclable glass market 

The Bottle Bill has had a massive impact on glass recycling in 
Massachusetts. While it has generally produced improvements in the 
glass market , the Bottle Bill has also been criticized for collecting too 
much brown and green glass and too little clear glass. 

In order to increase the market for glass — particularly brown and 
green — the Executive Offices of Env i ronmenta l Affai rs and 
Economic Affairs are working with glass manufactur ing plants to 
assist in the purchase and installation of glass recycling equipment.5 6 

With the proper equipment , glass manufacturers can conceivably use 
up to 80 percent recyclable glass in their furnaces.5 7 

" R a l p h Earle 111, "Speech for Market Development Conference." 
56Master Plan, p. 85. 
57 A Strategy for Regional Recycling, p. 30. 



Last year, Foster-Forbes of Milford — the only glass manufac-
turer in Massachusetts used 20 percent recyclable glass to produce 
150,000 tons of brown and clear glass.58 Foster-Forbes has expressed 
an interest in buying equipment to increase its use of recyclable glass, 
but no formal plans have been announced to do so. According to 
Ralph Earle III of the Executive Office of Environmental Affairs, 
Foster-Forbes is concerned that the supply of recyclable glass may 
be insufficient to justify the purchase of recycling equipment. 

Recommendations 

1. The Department of Environmental Protection should improve 
collection of clear glass by actively promoting cooperation between 
local recycling groups. 

The " t rouble po in t" for clear glass exists at the collection level. 
While most brown and green glass is covered by the Bottle Bill, many 
clear glass products (e.g. juice bottles, pickle jars) fall outside of the 
Bottle Bill's scope. Local recycling groups typically cannot generate 
enough clear glass to meet the minimum collection requirements set 
by glass companies. This problem could be remedied, however, if local 
recycling groups agreed to marke t their collected clear glass 
cooperatively. 

A model cooperative market ing program for glass exists under the 
New H a m p s h i r e Resource Recovery Assoc ia t ion ( N H R R A ) . 
Municipalities that choose to participate in the program agree to 
collect, sort, and crush their recyclable glass. The N H R R A picks up 
the recyclable glass and sells it to a contracted buyer. Municipalities 
receive revenues generated by the sale of the recyclable glass, minus 
the N H R R A ' s hauling and marketing fees. Last year, municipalities 
participating in the cooperative market ing program received an 
average of $20 per ton of glass.59 

2. The Executive Offices of Environmental Affairs and Economic 
Affairs should work with the glass industry to explore increased usage 
of green and brown glass. 

Brown and green glass recycling suffers at the point of re-use. 
According to the state's Master Plan, Foster-Forbes of Milford could 

5* Master Plan, p. 85. 
59Recycling in New Hampshire: An Implementation Guide, p. 15. 



increase its annual usage of brown glass f rom 20 percent to 50 percent 
with no change in technology, and minimal capital investment would 
enable Foster-Forbes to use 75 percent recyclable glass.60 The 
Executive Offices of Environmental Affairs and Economic Affairs 
should work with Foster-Forbes to realize this potential for re-using 
brown glass. 

These offices should also investigate and support alternative uses 
for brown and green glass. For example, glass can be recycled into 
reflective "beads" for traffic signs and road lane dividers. The 
Executive Offices of Environmental Affairs and Economic Affairs 
should encourage Foster-Forbes, as well as glass manufacturers 
outside of Massachusetts, to pursue alternative uses for brown and 
green glass. Moreover, such efforts should be supported through 
increased purchases of recycled glass products. 

M Master Plan, p. 85. 



CHAPTER FIVE: 
THE MARKET FOR RECYCLABLE PLASTICS 

While plastics make up only seven percent of municipal solid waste 
by weight, they constitute over 25 percent of municipal solid waste 
by volume.61 Of the 190 pounds of plastic products used by the average 
American every year, less than one percent is recycled.62 

F o o d / Y a r d Waste 26% 

Total Waste Stream 

Recyclable plastics — known as thermoplastics — make up 87 
percent of all plastics product ion. This report focuses on the two most 
c o m m o n thermoplast ics , polyethylene terephthala te (PET) and 
polyolefins. The report discusses the "trouble points" for recycling 
P E T and polyolefins, and addresses the out look for plastics recycling 
in general. 

Polyethylene terephthalate (PET) 

PET constitutes 80 percent (by weight) of all plastics collected for 
recycling.63 Most P E T is collected through the Bottle Bill in the form 
of soft drink bottles. The state's Depar tment of Environmental 
Protection estimates that Massachusetts residents use approximately 

M Massachusetts Department of Environmental Quality Engineering, Plastics Recycling 
Anion Plan for Massachusetts (July 1988) p. 21. 

h: Plastics Recycling Action Plan for Massachusetts, pp. iii, 12. 
M Pennsylvania Department of Environmental Resources, Pennsylvania Recyclable Materials 

Market Development Study (1988) p. 2-12. 



37 million pounds of P E T bottles every year, of which approximately 
80 percent is collected by the Bottle Bill.64 

Unlike paper and other recyclable materials, plastics recycling is 
not a closed-loop. For technological and sanitary reasons, PET soft 
drink bottles cannot be re-used to make new soft drink bottles. PET 
can be re-used, however, to make carpeting, fiberfill (for quilted 
jackets, pillows), package strapping, scouring pads, and other 
products. According to industry analysts, new applications for 
recyclable PET are expected to be invented as more communit ies and 
states start collecting P E T bottles.65 

The "trouble points" for P E T exist at all stages of the recycling 
process. Despite the success of the Bottle Bill, Massachusetts residents 
still dispose of between 2.5 and 14.8 million pounds of recyclable PET 
every year. Local recycling groups are hesitant to collect PET bottles 
because they occupy a large volume.66 The volume of PET bottles 
can be reduced by crushing them or by using a flattening machine. 

The re-use market for P E T is limited but growing. Recycling PET 
requires significantly different technology than manufactur ing P E T 
from virgin materials. However, plastics manufacturers are reluctant 
to convert to recycling technology because the supply of recyclable 
PET has been inconsistent in quanti ty and quality. 

Outside of the nine states with a Bottle Bill, the quanti ty of collected 
recyclable P E T is meager. Plastics manufactur ing also requires high-
quality materials, and collections of recyclable P E T frequently 
contain contaminants — such as a luminum bottle caps - that can 
produce defects in recycled P E T products. These problems hinder the 
development of recycled plastics manufacturers . 

Polyolefins 

The polyolefin family is composed of high density polyethylene 
(HDPE) , low density polyethylene ( L D P E ) and polypropylene (PP). 
H D P E is used for milk and juice jugs, basecups of P E T soft drink 

" Indus t ry analysts differ significantly about the effectiveness of the state's Bottle Bill on PFT 
beverage containers. According to the Plastics Recycling Action Plan for Massachusetts 
estimates range from 60 to 93 percent, although "the consensus . . . suggests [PET recycling] 
levels of at least 80 percent" (p. 28). 

65 Plastics Recycling Action Plan for Massachusetts, p. 12. 

' ' in terview with Roger Geller, Program Director, Somerville Recycling. 



bottles, detergent bottles, and other containers. L D P E — the most 
common polyolefin — is used for disposable diapers, plastic wraps, 
garbage bags, and grocery sacks. P P is used to make battery cases, 
video containers, and other hard plastic products. Together, these 
polyolefins make up almost 50 percent of all plastics in municipal solid 
waste.67 

The plastics industry has only recently developed uses for recyclable 
polyolefins. As with PET, technological and sanitary considerations 
prevent re-use of polyolefins for food and beverage containers. HDPE 
and L D P E can be recycled into products such as toys, sprinklers, 
traffic cones, and trash bins. Recyclable P P can be re-formed into 
battery cases, video cassette cases, furni ture casters, and other 
products . 

As with PET recycling, polyolefin recycling suffers "trouble points" 
at the collection, processing, and re-use stages. Milk and juice jugs 
made of H D P E — unlike P E T bottles — are not subject to the 
Bottle Bill, and local recycling groups are reluctant to accept HDPE 
because of unwieldy volume problems. Consequently, an estimated 
18 million pounds of recyclable H D P E milk jugs — and an 
indeterminate amount of other H D P E , L D P E , and P P products 
are thrown away every year in Massachusetts.6 8 

Re-use of polyolefins is limited for the same reasons as re-use of 
PET: manufacturers ' concerns about quanti ty and quality. The 
quanti ty of collected polyolefins is less than that of collected PET, 
particularly because the Bottle Bill does not apply to polyolefins such 
as H D P E milk and juice jugs. Polyolefin collections are also prone 
to quality-control problems because consumers often do not know 
the difference between H D P E , L D P E , PP , and other types of plastics. 

Contaminat ion and lack of versatility are additional obstacles to 
polyolef in recycling. Polyolef in p roduc t s of ten contain other 
materials such as car battery lead that can be costly to remove 
and dispose of. Many polyolefin products (e.g. black H D P E bottle 
basecups, dark green L D P E trash bags, black battery and cassette 
cases) are also limited in their re-use applications because of their dark 
color. These factors act as fur ther disincentives to polyolefin recycling. 

67 Pennsylvania Recyclable Materials Market Development Study, p. 2-12. 
M Plastics Recycling Action Plan for Massachusetts, p. 28. 



Other recyclable plastics 

Municipal solid waste contains several other types of recyclable 
plastic. Polystyrene — popularly used for "S ty ro foam" cups — is 
also made into plastic cutlery, disposable razors, soft margarine tubs, 
clear deli containers, and many other products. Polyvinyl chloride is 
used for pipes, siding, gutters, and "vinyl" products such as shoes and 
luggage. Multi-layer (or "barrier") plastics have recently been 
developed for specialized products such as toothpaste tubes and 
"squeezable" ketchup bottles. 

These plastics have more limited re-use applications than PET and 
polyolefins. Indeed, multi-layer plastics cannot even be recycled at this 
time. Promising work is being done, however, in the area of mixed-
plastics recycling. By combining various types of plastic, manufac-
turers can produce such varied items as boat docks, auto curbs, 
breakwaters, and park benches.69 Polystyrene recycling has become 
particularly popular as a result of widespread concerns about the link 
between foamed polystyrene and depletion of the earth's ozone 
layer.70 

State Intervention in the recyclable plastics market 

The Massachusetts Division of Solid Waste Management helped 
to organize the Plastics Recycling Applied Research Insti tute 
( P R A R I ) , a conso r t i um of publ ic and pr ivate o rgan iza t ions 
committed to plastics recycling. P R A R I was conceived to "foster 
coordinated, pragmatic research and development to optimize waste 
plastic collections, processing, recycling technologies, products and 
markets.vqx However, since completing its first project on mixed-
plastics technology, P R A R I has been inactive. 

Massachusetts ' economic development tools helped to establish 
Plastics Again, a polystyrene recycling facility in Leominster, Massa-
chusetts. Supported by seven of the world's largest polystyrene 

M I t should be noted that recycled plastic product ideas, such as boat docks and breakwaters, 
should be examined for leaching and other environmental risks. 

"Scient if ic evidence has recently linked chlorofluorocarbons (CFCs). which are used by some 
plastics manufacturers to make foamed polystyrene, to depletion of the ozone layer protecting 
the earth. (From Plastics Recycling Action Plan for Massachusetts, p. 14.) 

71 Plastics Recycling Action Plan for Massachusetts, p. 75. 



manufacturers , Plastics Again will take polystyrene waste from 
schools, businesses and fast-food restaurants in New England, New 
York, New Jersey, Pennsylvania, and Delaware, and convert the 
material into recycled plastic products.7 2 

Massachusetts ' recycled procurement program under Executive 
Order 279 is scheduled to apply to large-scale purchases of recycled 
plastic products in 199 2.73 Massachusetts has already purchased over 
200,000 recycled plastic receptacles to be used for curbside recycling 
programs.7 4 Investigation into other recycled plastic products will be 
necessary to increase recycled plastics purchases over the next several 
years. 

Recommendations 

1. The Department of Environmental Protection should investi-
gate improved methods of collecting and processing recyclable 
plastics. 

Local recycling groups, particularly those with curbside pick-up 
programs, often have difficulty with plastics due to the excessive 
volume of PET and H D P E bottles. The Department of Environ-
mental Protection should help local recycling groups to overcome 
these hurdles by organizing regional purchases of equipment to flatten 
plastic bottles. 

The Depar tment of Environmental Protect ion should also work 
with the plastics industry and research organizations such as PRARI 
to develop better plastics collection and processing methods. For 
example, the Plastics Recycling Action Plan notes that trucks could 
be developed that are able to flatten plastic bottles as they are loaded.75 

Plastics recycling in Massachusetts would benefit f rom research into 
and development of such technologies. 

' -Scott McLennan, "Recycling Multiplied," Fiuhburg Sentinel and Enterprise (June 27, 
1989), p. 7. 

71 Master Plan, p. 87. 
n Jeanne Realle, "Market still hinges on reliable sources of recyclable plastics," City and State 

(August 14, 1989), p. 14. 
75 Plastics Recycling Action Plan for Massachusetts, p. 78. 



2. The Department of Environmental Protection should Imple-
ment a plastics coding system that encourages plastics recycling. 

In response to concerns about sorting different plastics, the plastics 
industry has initiated a coding system for plastic products.7 6 Under 
this system, plastic products are imprinted with a code number that 
correlates to a particular type of plastic. Such a system enables 
consumers to sort their plastics and helps to develop the market for 
recyclable plastics. 

The Massachusetts Legislature mandated use of this coding system 
under Chapter 166 of the Acts and Resolves of 1989, "An Act Relative 
to Labeling of Plastic Bottles and Conta iners ."This legislation, to take 
effect in July 1991, has recently been the subject of significant 
controversy because the coding system incorporates the "chasing 
arrows" symbol (three arrows in the form of a triangle) that is widely 
recognized as the symbol for recycling. 

Opponents of the legislation assert that the coding system is 
deliberately misleading and that consumers will make the mistaken 
assumption that the coded containers are made of recycled plastic. 
Representatives of the plastics industry counter that most consumers 
will not notice the symbol (as the code appears on the bo t tom of the 
container) and that the cost of changing the coding system would be 
prohibitively expensive. 

The Depar tment of Environmental Protection should work with 
the plastics industry on a compromise solution to the misleading 
coding system. In the long-run, the plastics industry will likely have 
to change its coding system. The Attorneys General f rom several 
states, including Massachusetts , are already working to eliminate false 
claims by manufacturers that products are "recycled" or "environ-
mentally friendly."77 However, while changes need to be made to the 
coding system, it is imperative that implementation of a plastics 
coding system not be delayed or eliminated. 

"Bill Paul, "Plastics Industry Uses Marketing Tactic to Tell Public Products are Recyclable " 
Wall Street Journal (July 28, 1989). 

" J o h n Glass. "Environmental marketing assailed by AGs," Boston Business Journal 
(March 26, 1990). 



S U M M A R Y OF SPECIFIC RECOMMENDATIONS 

The following is a summary of recommendations made in this 
report about the individual markets for recyclable materials in Massa-
chusetts. 

Paper recycling 
1. The Depar tment of Environmental Protection should actively 

encourage collection of corrugated cardboard and high-grade paper 
by businesses. 

2. The Executive Office of Administrat ion and Finance, along with 
the Depar tment of Environmental Protection, should implement 
high-grade paper recycling programs for all state offices. 

3. The Depar tment of Environmental Protect ion and the Executive 
Offices of Environmental Affairs and Economic Affairs should 
continue work to bring a recycled newsprint mill to the Northeast. 

Metals recycling 
4. The Depar tment of Environmental Protect ion and the Executive 

Offices of Environmental Affairs and Economic Affairs should 
continue negotiations to develop a steel mill with de-tinning capability 
to New England. 

Glass recycling 
5. The Depar tment of Environmental Protection should improve 

collection of clear glass by actively promot ing cooperation between 
local recycling groups. 

6. The Executive Offices of Environmental Affairs and Economic 
Affairs should work with the glass industry to explore increased usage 
of green and brown glass. 

Plastics recycling 
7. The Depar tment of Environmental Protection should investi-

gate improved methods of collecting and processing recyclable 
plastics. 

8. The Department of Environmental Protection should imple-
ment a plastics coding system that encourages plastics recycling. 



GENERAL R E C O M M E N D A T I O N S 

The solid waste problems in Massachusetts are symptomatic of a 
national solid waste crisis. Until recently, the burden of solid waste 
management was borne solely by local governments. However, it has 
become evident that solid waste management is a problem that 
requires state and federal action. 

Recycling is one way to alleviate the solid waste problems facing 
Massachusetts and the nation. In order for recycling to succeed, all 
three stages of the recycling process — collection, processing, and 
re-use — must be developed and supported. At the same time, 
governmental intervention into the recycling process must be tailored 
to remedy the specific "trouble points" for each recyclable material. 

The following recommendat ions are intended to improve the 
overall market for recyclable materials. 

1. The Governor and Legislature should give political and financial 
support to a strong recycling agenda at the Department of Environ-
mental Protection (PEP), including development of regional recycling 
programs throughout the state. In addition, the Executive Offices of 
Economic Affairs and Communities and Development should assist 
the PEP in creating the infrastructure necessary to realize such an 
agenda. 

Less than five years ago, Massachusetts was a leader in recycling. 
The passage of the Solid Waste Act in 1987 represented Massachu-
setts' unparalleled political and financial commitment to recycling. 
Over the past few years, however, Massachusetts has fallen behind 
in its commitment to recycling. Meanwhile, states such as New Jersey 
and Rhode Island have implemented successful state-wide recycling 
programs. 

The state's Depar tment of Environmental Protection ( D E P ) has 
struggled to advance a workable recycling agenda. While the DEP 's 
Master Plan is full of good ideas, there is little information about how 
the ideas will be implemented. If recycling is to work in Massachu-
setts, the D E P must create programs and policies to implement state-
wide recycling. Moreover, the Governor and Legislature need to give 
political and financial support to the DEP 's recycling efforts. 

The D E P should encourage development of a state-wide regional 
recycling network. Regional recycling programs would enable cities 



and towns to generate competitive quantities of recyclable materials, 
and to process the materials to manufacturers ' specifications. These 
programs would also make it easier for manufacturers to buy 
recyclable materials, thereby improving the market for these 
materials. 

2. The Governor and Legislature should continue to explore 
expansion of the Bottle Bill to other beverage containers. 

The Bottle Bill has had a significant impact on the collection of 
a luminum, glass, and polyethylene terephthalate (PET) beverage 
containers. For example, the collection rate for aluminum cans in 
Massachusetts is approximately 40 percent higher than the national 
average, and PET collections are estimated to be 80 percent higher 
than the national average. Expansion of the Bottle Bill to other 
beverage containers would further improve the collection of recyclable 
materials. 

The current Bottle Bill collects a luminum cans, glass bottles, and 
PET bottles that contain soft drinks, mineral water, beer, or malt 
beverages. However, the Bottle Bill does not collect these same 
containers if they hold other types of beverages — such as juice or 
wine coolers. Moreover, high density polyethylene ( H D P E ) milk and 
juice jugs are not collected at all under the Bottle Bill. 

Expansion of the Bottle Bill to other types of containers and 
beverages would increase the collection of recyclable materials in 
Massachusetts. Moreover, expansion of the Bottle Bill may actually 
increase the market for these materials. 

Unlike local recycling programs, the Bottle Bill creates a closed-
loop in which container manufacturers and beverage companies are 
mutually dependent. For example, a glass bottle manufacturer is more 
likely to accept glass f rom a beverage company — to whom they sell 
their recycled glass bottles — than to accept glass from local 
recycling groups. 

In addit ion, expansion of the Bottle Bill to H D P E may help to 
develop the re-use markets for plastics. The Bottle Bill would collect 
a high quantity and quality of recyclable H D P E , and would thereby 
encourage potential plastics recyclers to locate in Massachusetts. 



3. When appropriate, the state's economic development entities 
should lend financial support to companies that process and re-use 
recyclable materials. 

Economic development entities such as the Massachusetts 
Industrial Finance Agency (MIFA) , the Land Bank, the Communi ty 
Economic Development Assistance Corpora t ion (CEDAC) , and the 
Community Development Finance Corpora t ion ( C D F C ) can 
provide invaluable assistance in encouraging recycling industries to 
locate in Massachusetts. When appropriate , these entities should 
support Massachuset ts ' s ta ted commitment to recycling. 

For example, the Massachuset ts Industrial Finance Agency 
(MIFA) has historically granted tax-free bonds for the construction 
of incinerators in the state. In order to develop the market for 
recyclable materials in Massachusetts, M I F A and other economic 
development entities should work to extend similar f inancial 
arrangements to recycling facilities when appropriate.7 8 

4. The Department of Environmental Protection should formally 
adopt proposed landfill and incinerator licensing regulations that 
require on-site recycling. 

The success of recycling programs is linked to the availability of 
other solid waste disposal options in Massachusetts. The state's 
Department of Environmental Protection (DEP) should ensure that 
its policies regarding landfills and incinerators do not conflict with 
its goal of promoting recycling. 

For example, recycling programs in Massachusetts cannot succeed 
if the state allows unrestricted growth of landfill and incinerator 
capacity. In response to this concern, the D E P has proposed changes 
to its regulations governing the permitting process for landfills and 
incinerators.79 According to the proposed regulations, landfills and 
incinerators in Massachusetts will not be allowed to accept a luminum, 
metal and glass containers, certain plastics, paper, and other materials 
unless the state is already recycling at least 50 percent of those 
materials. 

'"Interview with Amy Perry. Solid Waste Program Director, MassPIRG. 

" P u b l i c hearing draft (October 4, 1989) of changes to 310 C. M R . 19.000 et seq. "Solid Waste 
Management Regulations." 



The regulatory changes proposed by D E P will encourage the 
private sector to develop recycling facilities and technologies in 
Massachusetts . The D E P should adopt these proposed regulations 
and consider other steps to promote recycling at private landfills. All 
of the state's solid waste regulations should be consistent with its goal 
of improving recycling. 

5. The Governor and the Executive Office of Administration and 
Finance should strengthen their commitment — expressed in 
Executive Order 279 — to increasing state purchases of recycled 
products. 

The Governor and the Executive Office of Administration and 
F inance ( A & F ) should improve s ta te-wide implementat ion of 
Executive Order 279. Such improvements include establishing 
authorized recycled corrugated cardboard vendors so that agencies 
interested in using recycled cardboard have the opportunity to do so. 

In order to minimize or eliminate the cost-differential between 
recycled and virgin-grade paper , A & F should encourage bulk 
purchases of recycled high-grade paper and should offer budget 
incentives to agencies that use recycled high-grade paper. A&F and 
state purchasing agents should also increase use of other products 
made of recycled paper, such as cellulose insulation and grass mulch. 
Fur thermore , A & F should investigate the availability of recycled 
a luminum and plastic products, as increased purchasing of these 
products is targeted for 1991. 

6. The Governor and Department of Environmental Protection 
should actively work to reduce federal disincentives to recycling such 
as tax credits, federal transportation regulations, and other policies 
that benefit virgin materials. 

Many of the barriers to recycling — such as transportat ion costs 
and tax advantages for virgin materials - require changes at the 
federal level. It is crucial for Massachuset ts political and environ-
mental leaders to encourage and work with the federal government 
to examine policies that may hinder the development of recycling 
markets. 

For example, the federal Interstate Commerce Commission (ICC) 
regulates railway freight rates. According to a recent study by the ICC, 
rate structures set by the railway industry discriminate against some 



recyclable materials — including paper, steel, and aluminum to 
the advantage of virgin materials.80 

Moreover, federal tax policies have historically benefited suppliers 
of virgin materials. Under federal law, certain industries such as 
mining and oil — receive annua l tax deduc t ions (known as 
"depletion allowances") as they deplete the materials in their 
reserves.81 While not eligible for depletion allowance, the lumber 
industry also enjoys a variety of federal tax benefits. 

According to a study by the Congress Research Service, federal tax 
policies give virgin materials a significant advantage over recyclable 
materials. It is estimated that tax benefits make up 72 percent of the 
price difference between virgin-grade and recycled corrugated 
cardboard, 26 percent of the advantage between virgin-grade and 
recycled white paper, and 106 percent of the advantage between virgin-
grade steel and recycled steel.82 

These federal policies are detrimental to recyclable materials and 
threaten to exacerbate the nation's solid waste problems. As Massa-
chusetts and other states struggle to develop workable recycling 
programs, the federal government must ensure that its policies do not 
dismantle these efforts. 

""Robert Young. "Recycling markets and existing subsidies," Biocytle (November 19X9), 
p. 68. 

"Young, "Recycling markets and existing subsidies," p. 69. 

"Young , "Recycling markets and existing subsidies," p. 69. 



A P P E N D I X A: 

MARKETS FOR RECYCLABLE MATERIALS8 3 

Paper markets 
(all grades, unless otherwise indicated) 

American Paper Recycling Co.: Mansfield, MA, 
(508) 339-5551 

Arvco Computer (high-grade): Oxford, MA, 
(617) 987-1086 

Asheulot Paper Co: Hinsdale, N H , 
(603) 336-5961 

Atlantic Coast Paperboard (Lawrence Paperboard): Lawrence, MA, 
(508) 687-7100 

Barry Springer (newspaper): Sabat tus , ME, 
(207)375-4279 

Basic Waste Systems (high-grade): Medford , MA, 
(617) 396-1177 

Boise Cascade (office paper): Brattleboro, VT, 
(802) 257-0365 

Capital Paper Recycling (high—grade): Plympton, MA, 
(617) 5858-4901 

Domtar Limited: Montreal , Quebec, 
(514)645-8807 

Ear thworm, Inc. (high-grade): Boston, MA, 
(617)426-7344 

B. Ginsberg and Co. (high-grade): Boston, MA, 
(617) 426-5698 

Goodman and Sons: Port land, ME, 
(207) 773-4709 

This list draws from a number of market listings produced by the Massachusetts 
Department of Environmental Protection; the Greater Boston Chamber of Commerce. 
Earthworm. Inc., and the City of Boston; the New Hampshire Resource Recovery Association; 
the Vermont Agency of Natural Resources; and the Pennsylvania Department of Environmental 
Resources. 



Great Eastern Packing and Paper Stock Co.: East Weymouth, MA, 
(617) 337-9800 

Hanna Paper Recycling (office paper): Sharon, MA, 
(617)784-5115 ' 

E.L. Harvey: Westborough, MA, 
(800)321-3002 

Haverhill Paperboard Co. (newspaper): Haverhill, MA, 
(617)373-4111 

Jet-A-Way: Roxbury, MA, 
(617) 288-7131 

Keyes Fiber, Inc.: Waterville, ME, 
(207)873-3351 

M&O Waste Company (high-grade): South Boston, MA, 
(617) 268-7585 

Maiden Waste Paper: Maiden, MA, 
(617)322-2337 

Manchester Recycling Corp.: Manchester, N H . 
(603) 622-8422 

McGinnis Paper Recycling Company (high-grade): Dorchester, MA, 
(617) 825-4677 

Frank Miller and Sons: North Attleboro, MA, 
(508) 695-0211 

National Fibers, Inc. (newspaper): Belchertown, MA, 
(413)283-8747 

New Ocean Trading (high-grade): Medford , MA, 
(617) 547-2300 

Northeast Recycling: Ludlow, MA, 
(617) 589-7811 

Northeast Recycling: Springfield, MA, 
(413)736-7167 

North Shore Recycled Fibers: Salem, MA, 
(508) 744-4330 

Paper Cascades, Inc.: Kingsley Falls, Quebec, 
(819)363-2245 



Paper Fibers Corpora t ion: Roxbury, MA, 
(617) 445-3900 

Paper Recycling Co. (high-grade): Roxbury, MA, 
(617) 442-0419 

PCA (newspapers): Plat tsburgh, NA, 
(518)561-4880 

Penacook Fibre Co.: Penacook, N H , 
(603)753-6521 

Perkit Folding Box Co. (corrugated cardboard): Boston, MA, 
(617) 361-1057 

Recycling Services, Inc.: Claremont , N H , 
(603) 542-8755 

Spiegel Co. Inc.: Brockton, M A , 
(508) 963-7757 

Town Recycle: Bedford, MA, 
(617) 275-4518 

Vermont Newspaper Recycling Center: Hardwick, VT, 
(802) 472-6444 

Wastepaper Corp. of Worcester County (all grades except newsprint): 
Webster, MA, 
(508) 943-0727 

Yortowne Paper Mills of Maine: Gardiner, ME, 
(207)582-3230 

Zaitlin and Sons, Inc.: Biddeford, ME, 
(207)283-3012 

Metals markets 

Acme Metals (non-ferrous metals): Springfield, MA, 
(413)737-3112 

Alcoa Recycling (a luminum cans): Edison, NJ, 
(201)225-9550 

A M G Resources Corpora t ion (tin cans): Pit tsburgh, PA, 
(412)331-0770 
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Atlas Junk (non—ferrous metals): Somerville, MA, 
(617) 666-8440 

Bolado Scrap Metal: Barre, VT, 
(802) 476-6098 

Bosker's Junk (non-ferrous metals): Medford , MA, 
(617) 395-8810 

Brattleboro Salvage: Brattleboro, VT, 
j (802) 254-5133 

Burste in and C o , Inc. ( n o n - f e r r o u s meta ls ) : Che l sea , M A , 
(617) 884-7700 

Castel Metal Co. (non-ferrous metals): Boston, MA, 
(617) 482-7332 

Clarke Distributors (aluminum cans): Keene, NH, 
(603)352-0344 

H. Cohen and Sons (ferrous metals): South Boston, MA, 
(617) 542-3300 

I Container Recovery Corp. (a luminum cans): Nashua, NH, 
(603)882-7300 

General Metals and Smelting (non-ferrous metals): Roxbury, MA, 
(617) 442-2050 

M. Kaplan and Co. (non-ferrous metals): Everett, MA, 
(617)389-4775 

Kramer Scrap, Inc. (deposit cans): Greenfield, MA, 
(413) 774-3103 

Lenox Junk (non-ferrous metals): Dorchester, MA, 
(617)288-0241 

^ Phillip Lewis and Sons (non-ferrous metals): Dorchester, MA 
(617) 442-1250 

Manchester Recycling Corp. (aluminum cans): Manchester, NH 
(603) 622-8422 

New Hampshire Dis t r ibutors (a luminum cans): Concord NH, 
(603) 224-9991 

Patriot Metals (steel): Worcester, MA, 
(508)798-3333 



Prospect Iron and Steel (ferrous and non-ferrous metals): 
Somerville, MA, 
(617) 666-3405 

J. Sachs and Co.: Boston, MA. 
(617) 825-1110 

Savransky (aluminum cans): Somerville, MA, 
(617) 666-8941 

Somerset Junk (aluminum cans): Somerville, MA, 
(617) 623-9579 

Reynolds Aluminum (aluminum cans): Har t ford , CT, 
(203) 278-6136 

Vulcan Materials Co., Metals Division (tin cans): Pittsburgh, PA 
(412)331-0770 

White Mounta in Distributors (aluminum cans): Berlin, NH 
(603)752-2855 

Class markets 

Anchor Glass Conta iner /Diamond-Bathurs t , Inc.: Dayville, CT, 
(203) 774-9636 

Anchor Glass Conta iner /Diamond-Bathurs t , Inc.: Elmira, NY, 
(607)737-3531 

Brockway Glass: Brockway, PA and Freehold, NJ, 
(201)462-6500 

Central N.Y. Bottling Co.: Auburn, NY, 
(315) 255-5700 

Domglass, Inc.: Mississauga, Ontar io, 
(416)823-3860 

Emballage Consumer's: Villes St. Pierre. Quebec, 
(514) 489-9361 

Foster-Forbes Glass Co.: Milford, MA, 
(508) 478-2500 

Libbey-St. Clair Inc.: Wallaceburg, Ontar io, 
(519) 627-2271 



Maine Beverage Container Services, Inc.: Port land, ME, 
(207) 774-0735 

North Atlantic Recycling Services, Inc.: Nor th Andover, M A , 
(508) 682-5442 

Owens-Illinois: Ful ton, NY, 
(315) 598-0931 

Owens-Illinois: Clarion, PA, 
(814) 226-0500 

Recycling Services, Inc.: Claremont , N H , 
(603)542-8755 

Redemco: Avon, MA, 
(508) 584-8200 

REI Distributors, Inc.: South River, NJ, 
(201) 238-7600 

Rosen Industries, Ltd.: Kitchener, Ontario, 
(519) 894-1360 

\ 
Plastics markets 

(all types unless otherwise noted) 

Brandywine Recycler, Inc. ( H D P E and PET): Lebanon, PA, 
(717) 272-4655 

Consolidated Textiles, Inc. (PET): Charlotte, NC, 
(704)554-8621 

Domtar Packaging Recycling Division (PET): Toronto , Ontar io, 
(416) 232-8809 

Eaglebrook East Plastics, Inc. (HDPE) : Middletown, NY, 
k (914) 344-1244 

Eaglebrook Plastics ( H D P E and PET): Chicago, IL, 
(312) 638-0006 

Empire Returns Corp. ( H D P E and PET): Utica, NY, 
(315) 724-0878 

Envipco Plastics: Allentown, MA, 
(215) 481-9240 



Environmental Resins, Ltd. ( L D P E , PVC, other): Marlborough, MA, 
(508) 562-7010 

L. Fine and Co.: Peabody, MA, 
(508)532-2112 

Ingenuity/Plast ics Recovery: New Haven, CT, 
(203) 785-0458 

MA Polymers (PET, H D P E ) : Peachtree City, GA, 
(404) 487-7761 

Midwest Plastics ( H D P E ) : Stoughton, WI, 
(608)873-5402 

Nyconn Industries: Long Island, NY, 
(718) 392-1177 

Petroco (PVC and polyolefins): New York, NY, 
(212) 629-4500 

Plastics Again (polystyrene): Leominster, MA, 
(508) 840-1521 

Poly Pro Products ( H D P E ) : Summit , IL, 
(312) 592-7575 

R2B2/Resource Recovery Bronx 2000: Bronx, NY, 
(212)731-3931 

Rutgers Center for Plastics Recycling Research (food containers): 
New Brunswick, NJ, 
(201)932-2127 

St. Jude Polymers (PET): Frackville, MA, 
(717) 874-1220 

Shuman Plastics: Depew, NY, 
(716) 685-2121 

Star Plastics ( H D P E and PET): Albany, NY, 
(518) 459-1080 

Transplastek: St. Bruno, Quebec, 
(514)653-1535 

Wellman (PET): Johnsonville, SC, 
(803) 386-2011 



Multi-material markets 

P. Allen and Sons (papers, aluminum): Nor thampton , MA, 
(413) 584-3040 

Casella Waste Management (papers, plastic, tin cans, other): 
Rutland, VT, 
(802) 775-0325 

Harwick Recycling (glass, metals, plastic, other): Morrisville, VT, 
(802)888-7788 

Kemble Waste Co. (non-ferrous, paper): Roxbury, MA, 
(617) 445-5758 

New England CRlnc . (papers, plastic, glass, other): North 
Billerica, MA, 
(617) 667-0096 

New England CRlnc . (papers, plastic, glass, other): Burlington, VT, 
(802) 862-1900 

Pinetree Waste (papers, metals): Keene, NH, 
(603)357-4586 

Recycling Enterprises (aluminum, glass): Webster, MA, 
(508) 949-2797 

Shapiro and Sons (papers and metals): North Adams, MA, 
(413) 663-6525 

Sugarman, Inc. (aluminum, paper, other): Quincy, MA, 
(617) 479-1637 

Van Beck Recycling (papers, steel, plastic): Middlebury, VT, 
(802)388-9522 

Vermont Newspaper Recycling (papers, plastic, other): St. Johnsbury , 
(802)472-3332 

wTe, Inc. (paper, metals, glass, plastics): Bedford, MA, 
(617) 275-6400 

Wool, Inc. (paper, aluminum): Exeter, NH, 
(603) 772-5857 



APPENDIX B: 

RECYCLING INFORMATION RESOURCES 

Massachusetts Department of Environmental Protection 

Division of Solid Waste Management 
One Winter Street, 4th floor 
Boston, MA 02108 
(617) 292-5980 

Southeast Regional Office 
Lakeville Hospital 
Lakeville, MA 02347 
(508) 947-1231 ext. 680 

Central Regional Office 
75 Grove Street 
Worcester, M A 01605 
(508) 792-7653 

Western Regional Office 
State House West 
436 Dwight Street, 4th floor 
Springfield, MA 01103 
(413) 785-5327 

Northeast Regional Office 
5 Commonweal th Avenue 
Woburn , M A 01801 
(617) 935-2160 

Environmental Protection Agency Library 

John F. Kennedy Federal Building 
Research Library for Solid Waste 
HEE-CAN 6 
Boston, MA 02203 
(617)573-9687 
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