Osqus@@ 796

A NATIONAL SURVEY OF

SEPARATE COLLECTION PROGRAMS

This report (SW-778) was written

by DAVID M. COHEN

U.S. Environmental Protection Agency

1979




An environmental protection publication (SW-778) in the
solid waste management series. Mention of commercial products
does not constitute endorsement by the U.S. Government. Editing
and technical content of this report were the responsibilities
of the Resource Recovery Division of the Office of Solid Waste.

single copies of this publication are available from
Solid Waste Information, U.S. Environmental Protection Agency,

Cincinnati, OH 45268.




€0 S
'Q‘\\“ 47&6‘_

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

NAOHM/\Q
W Agenct

&

)
4\\
8t prote®

OFFICE OF WATER AND
HAZARDOUS MATERIALS

To Municipal Officials:

The purpose of this publication is to provide you with
a comprehensive overview of separate collection program
activities throughtout the United States. This information
should be particularly helpful to those of you who are
interested in implementing a separate collection program.
Moreover, we view this publication as complementing the
more in-depth technical assistance which can be provided
. through the Technical Assistance Panels program mandated
by the recently enacted Resource Conservation and Recovery
‘Act of 1976. '

Since the Environmental Protection Agency began
tracking nationwide newspaper recovery activities, we have
seen the number of separate collection programs increase
from two programs in 1970 to 218 programs in 1978. Separate
collection programs have successfully helped to reduce
municipal waste quantities and, in turn, extended the life
of our sanitary landfills. At the same time, separate
collection has also helped to conseérve resources having
significant economic value. ’

We hope that this publication will be an informative
and useful document for both you and your community.

Sincerely yours,

Steffen W. Plehn
Deputy Assistant Administrator
for Solid Waste
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I. SUMMARY

-THE NATIONAL PICTURE

The number of separate collectlon programs
increased from 118 programs in August 1974
to 218 programs in May 1978.

The majority of separate collection programs
are located in the northeastern, mid-Atlantic,
‘mid-western, and mid-Pacific sections of the ,
United States. More than one-half of all programs
are found in the northeastern and mid-Atlantic
sections of the United States. It appears that
the regional solid waste disposal problem in these
areas has prompted many communities to initiate
programs.

"Ninety-nine percent of the programs surveyed
collected some form of wastepaper (76 percent
collected newspaper, while 23 percent collected
mixed wastepaper). Glass was collected by

16 percent of the programs surveyed, while

metal was collected by 14 percent of the programs.

The number of multimaterial separate collection
programs increased from two programs in 1974 to
40 programs in 1978. The majority of multi-
material programs are located in the northeastern
and western sections of the United States. The

' formation of an intermediate processing industry
in the Northeast and the abundance of glass
plants and metals markets on the West Coast have
prompted communities in these areas to initiate
multimaterial programs.

Forty~six percent of the communities surveyed
cited a desire to c¢onserve resources as a

major reason for separate collection program
initiation. Forty-one. percent of the programs
cited community interest in recycling, 16 percent
cited a desire to reduce solid waste volumes, and
15 percent cited a desire to reduce landfill costs
as their major motivation.




Significantly, 42 percent of the communities in
the Northeast cited the need to reduce solid
waste volumes as a major reason for starting
separate collection as compared to only 18
percent of the midwestern communities and 16
percent of the communities in the Washington,
D.C.-Maryland-Virginia area.’ , ’

Forty-two percent of the programs reported
participation rates of 20 to 49 percent.
Twenty-seven percent of the communities

had participation rates of 50 to 100 percent.
Thirty-one percent of the communities had
participation rates of less than 20 percent.

Although not a strong relationship, participation
rates were found to be significantly related to
the mean income and the median education of
residents in a separate collection community.
ILikewise, newspaper diversion rates were also
significantly related to the mean income and
median education of residents in a separate
collection community. Therefore, it appears
that the likelihood of higher participation
rates increases as the income and education

of residents rises.

MARKETS

Thirty-nine percent of the programs surveyed

had contracts with materials dealers or
manufacturers to sell the recyclable materials.

A majority of the material contracts pertained to
the sale of newsprint and mixed wastepaper.

More than 75 percent of the contracts signed by
communities surveyed had a duration of 1 year.
Approximately 11 percent had contracts of 2 years,
the remaining 13 percent had contracts of 3 years
Oor more. ; '
Forty-five percent of the programs signed
contracts with both a floor price and a floating:
price above the floor price. Thirty-seven percent
_of the communities signed contracts with only
fixed price provisions.




The recession in the United States between
August 1974 and July 1975 severely affected
separate collection programs. Thirty-eight
separate collection programs were discontinued
between 1974 and 1975. More than one-third of
the 38 communities cited the lack of markets ‘
for newspaper as their major reason for stopping
the program. One-=fourth of the 38 communities
cited declining newspaper prices as one of
several reasons for discontinuing their separate
collection program.

Approximately 75 percent of the programs that
continued separate collection throughout the
recession responded that material prlces were
reduced durlng that period.

Nineteen percent of the programs could not find
markets interested in purchasing wastepaper
during certain periods of the recession. These
programs continued collection and either stored
or landfilled the paper until markets were found.

Communities holding contracts with paper
dealers and manufacturers during the recession
reported much higher prices than the majority
of those programs that did not have material
contracts.

COLLECTION. PRACTICES

Municipalities were responsible for collecting
recyclables in 57 percent of the programs
surveyed. The remaining 29 percent and 12
percent of collection responsibilities were
undertaken by private collection firms and
community organizations, respectively.

Approximately 72 percent of all separate -
collection programs use the separate truck
approach to collect recyclables, 22 percent

of the programs use the rack method, 5 percent
use the trailer method, and 2 percent use the
compartmentalized vehicle method. Since 1974,
use of separate truck method decreased by

12 percent, while use of the rack method
increased 7 percent.

Forty percent of the programs surveyed collected
recyclables at a frequency of once a week.
Approximately 29 percent of the programs collected
recyclables at a fregquency of once a month.
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ORDINANCEQ

Twenty-four percent of the progxams surveyed
had ordinances mandating that residents separate
desired recyclable materlal from mixed refuse.

It appears that most separate collection ordinances
are not enforced. Enforcement of separate collection
ordinances, when it was reported, ranged from phone
calls to residents who failed to separate recyclables
from mixed refuse to refusa] of the collector to pick
up mixed refuse.

The likelihood of a high participation rate
appears greater in a mandatory program than in a
voluntary program, given similar socioeconomic
characteristics of re31dent¢, collection fre-
gquency, and publicity campaigns. Fifty—nine
percent of the mandatory programs had partic-
ipation rates of 50 percent or more, while only
19 percent of the voluntary programs had
participation rates in the same category.
Similarly, only 11 percent of the mandatory
programs had participation rates of 19 percent
or less as compared to 36 percent of the voluntary
bPrograms. v

The likelihood of high newspaper diversion
rates also appears greater in mandatory pro-
grams than in voluntary programs.

Approximately two-thirds of the programs
surveyed stated that scavengers were a problen,
especially when market prices for wastepaper
were high. However, only 51 percent of the
programs had an antiscavenging ordinance.

Sixty—-one percent of the 51 communities
responding to the ordinance enforcement question
stated that the ordinance was enforced. However,
results of scavenger ordinance enforcement appear
guestionable given the large number of communities
that did not respond to the guestion. Many

of the 39 percent of those communities that
claimed the scavenger ordinance was not enforced
stated that the ordinance was not enforceable.
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PUBLICITY

JApproximately 99 percént of the programs
surveyed publlc1zed their separate collection
programs prior to-its implementation.

Newspaper publicity, usually in the form of
advertisements and articles about program
operation, was used by 91 percent of the commu-
nities before implementation. Circulars and
announcements to civic groups, announcing

the start of the program, were used by 51 percent

and 31 percent of the programs, respectively.
A letter from the mayor or other elected
official, perceived to be the most effective
publicity to generate participation, was used
by 21.7 percent of the programs before
implementation.-

Local environmental groups, garden clubs, and
neighborhood organizations played a large role
in setting up publicity campaigns.

Publicity campaigns after implementation of.
separate collection programs were very similar
to the types of publicity used prior to

.implementation. However, many communities

significantly reduced the amount of publicity
going to its residents once separate collection
had begun. In addition, many communities used
less expensive forms of publicity once the pro-
gram had started.




II. INTRODUCTION

Municipal solid waste management is a significant

problem for municipal governments.*

Presently, collection, transpoftation, and
dispoéal of one ton of solid waste averages

$43. By 1985, collection, transportation, and
disposal costs are expected to 'increase to $50 per
ton of solid waste because of escalating landfill
disposal costs, costs associatéd with strict

antipollution requirements, and general inflation.l

Collection, transportation, and disposal costs
currently exceed $55 per solid waste ton in

Washington, D.C., and New York City.

Municipal solid waste generation in the U.S. has
doubled since the early 1950's and is expected to

grow substantially over the next 10 to 15 years.2

Many communities are finding it increasingly difficult

to locate new landfill disposal sites because of

rising land costs and public opposition toward

landfill siting.

*Appendix A présents a breagkdown of the municipal solid waste

stream.
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Solid Waste Management Alternatives

A variety of alternatives can be considered by local
communities in reducing the amount of solid waste whicéh must -
be disposed of. .Although each alﬁernative has its
advantages and disadvantages with regard to the costs associated
with collection, transportation, and disposal of municipal
solid waste, no alternative by itself proVides an all

encompassing solution to the solid waste problem.
Reduction

Some States have chosen to reduce their solid waste
volumes by using mandatory deposits on beverage containers,
product design reguiations, or disposal.téxes. 'Waste stream
reduction generally results in reduced costs for solid waste

collection, transportation, and disposal.

Resource Recovery Systems

Some municipalities have constructed resource .recovery
facilities. Most large-scale resource recovery systems recover
energy from the organic fraction of waste and ferrous metals
from the inorganic fraction. A few municipalities have also
attempted to recover glass and aiuminum from the waste stream
(these subsystems~are still in the developmental stages).
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Source Separation

Many municipalities have implementéd source separation
programs. Source separation is defined as the setting aside
of recyclable materials at their point of generation (home,
place of business, etc.) by the generatc’>r.3 Once recyclable
materials are separated, they may be transported to a secondary
materials dealer or manufacturer by the generator, municipal
collection crews, private haulers, or cémmunity oréanizations.

i

The success of source separation programs depends heavily
on gaining resident cooperétion in separatihg the desired
recyclable materials. Two methods of squrce sepération are
currently practiced by municipal governments in the U.S.:

reclamation centers and separate collection programs.

Reclamation centers were first est&blished circa Earth
Day 1970 by environméntally concerned cémmunity organizations.
The reclamation center method of souce separation asks residents
to set aside and transport recyclable material to a central

storage point, e.g., warehouse, storage yard.

Because each recyclable material is housed in a different
storage container, reclamation centers can choose to accept

an unlimited number of recyclable materials depending on the




availability of local material markets. The quality of
recyciable materials at a reclamation center is generally
very good because of the considerable amount of handsorting
by the center management and by the resident. Startup and
operating costs of‘reclamation centers‘are very low in

comparison to resource recovery plants.

The first city-wide separate collection‘pngram was
started in Madison, Wisconsin, in 1968. The separate collection
method of source separation asks residents to set aside'and
Place recyclable materials out for collection. Materials
are collected by either municipal collection crews, private

haulers, or community organizations.

The likelihood of resident participation is significantly
greatér in separate éollection programs than in reclamation
centers because residents are provided‘the convenience of
having their recyclable materials collected from their homes.
As a result of the greater expected resident participation,
it is also expected that solid waste disposal quantities and
costs on a ber ton basis would be substantiall§ more reduced
in separate collection programs than in reclamation éenters.
However, contamination levels of materials are frequently
greater in separate collection_programs than reclamation
centers because of the greater'volumes of matérials.recovered

and decreased amounts of hand sorting.
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The number of separate collection programs increased

substantially between 1970 éhd 1974. Iﬁ 1970, San Francisco,

California and Madiéon, Wiscopsin were 6perating the only

separate collection programs in therU.S% In August of 1974,

the U.S. Environmental Protection Agencf (EPA) conductéd a

telephone survey and identified 118 separate collection programs

in the U.S.5 Also at that time,lEPA reéeiVed detailed information

on the performance and costs associated:with 22 éeparate

collection case study locations.6

Since August 1974, however, no specific research
has been conducted on the growth and operation of separate
collection programs in the U.S. Because of the perceived
growth of separate collection programs éincevl974, EPA

decided in June 1977, to perform an in-house national study

on separate collection programs.
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Purpose and Scope

This report presents'the results of a national telephone

surQey of 205 separate collection programs* throughout the
country from July‘1977 to September 1977. Using a survey

sample of‘l77** programs, this report sought:

To describe national and regional trends in separate

collectibn program growth since August 1974.

To describe trends in separate collection program
design markets for recovered materials, publicity,

collection practices, and ordinances.

To determine which aspects of separate collection
program design encourage high resident participation

and high solid waste diversion rates.

To inform municipalities interested in starting
a separate collection program how communities

are presently operating programs.

*For purposes of this study, a separate collection program
was defined as scheduled collection (once per week, twice per
month, etc.) of separated recyclable waste material(s) £from
residences and/or commercial establishments. The definition
pertains to all political jurisdictions.

**Ag of September 1977, 205 separate collection programs had

been identified by EPA. Only 177 of the 205 programs had
enough information to be included in the sample. Since

September 1977, an additional 13 programs have been locat
by EPA. The additional 13 prograﬁs %ere not included gg %%e
survey.

11




1

Chapter III, THE NATIONAL PICTURE, ﬁrdvides a'géneral
overview of separate collection prograﬁ growth; program
location; materials collected; multimaterial programs;
reasons for program initiation; participation'rates; diverﬁéd
disposal quantities; and relationships between socioeconomic
characteristics of communities and proéram success.

Chapter. IV, MARKETS, reviews thbsé practices used by

communities to sell recyclable materiais. In particular,
this chapter érovides information on tﬁe number of communities
holding contracts with material dealer%, the duratibn of material
contracts, and material contract provisions. Chapter II also

documents the effect that the 1974-75 ;ecession had on

separate collection programs and their material markets.
|
Chapter V, COLLECTION PRACTICES) describes the procedures
comrunities are using to collect separated recyclable materials.
More specifically, Chapter III outlines collection respon-

sibilities, collection area size, methods of collection, and

frequency of separate collection.

|
Chapter VI, ORDINANCES, provides information on the
number of communities with separate collection ordinances
and how these ordinances are enforces.§ Chapter IV also looks

!
at the effect that separate collection ordinances have on

12




participation rates and waste diversion rates. In addition,
this chapter provides information on the number of communities
with antiscavenging ordinances and methods for enforcing

these ordinances.

Chapter VII, PUBLICITY, describes and evaluates the

publicity methods used by separate collection communities

throughout the U.S.

13




IIT. THE NATIONAL PICTURE

As of May 1978, EPA had identified 218‘separate‘collection
programs operating in the United States (Appendix B); The
1978 total represents an 82 percent increase over the 118 ,
programs operating in August 1974 (Figure;l). Approximately
140,000 tons of wastepaper*, 13,000 tons of glass**, and 9,000 tons
of metal*** ywere recycled in 1977>through‘these programs.

Program Location !

o
|

The majority of separate collection fecycling programé
are located in the northeastern, mid—Atlaﬁtic, mid—westerh,
and mid-Pacific sections of the U.S. (Figure 2). In
particular, strong wastepaper markets in New Jersey, New York,
Connecticut, Massachusetts, Wisconsin; and California havev
encouraged many communities to initiate ééparate collection
programs. | é
}

More than one-half of all separate collection programs
are found in the northeastern and mid—Atléntic sections of the

U.S. In addition to the strong markets fdr wastepaper, it

*Based upon estimates from 156 programs .collecting wastepaper.
Estimate does not include the unknown quantity of wastevaper
collected by unauthorized scavengers and volunteer efforts.

**Basced upon estimates from 22 programs collecting glass.
***Based -upon estimates from 16 prograns collecting metals.

i
|
|
|
I
|
|
i
!
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appearSAthe abundance of programs in the northeastern and
mid-Atlantic regions is also a result of the regional solid
waste disposal problem. The need to reduce solid wastevdisposal
volumes has become acute because: 1) many existing landfills
are near capacity; 2) new landfill sitings within or

near municipalities are very difficult due to political and
social opposition; and 3) many"communities are experiencing
increased costs asséciated with longer hauling distances to

new landfill sites.

Although little separate collection activity has ‘taken place
in the southeastern section of the U.S., it'appears thét a
large paper manﬁfacturer's recent decision to locate its plant
in Dublin, Georgia will influence many communities to
implement separate collection-programs there. Since October éf 1977,
six separate collection programs have begun in the Southeast.
The lack of separate collection activity in the remaining
sections of the U.S. can 1argely‘be explained by either the
lack of material markets, competition from recycling centers,

and/or a lesser need to reduce solid waste volumes.

Materials Coliected

Approximately 99 percent of the 177 programs surveyed
collected some form of wastepaper (Table l). More

specifically, newspaper* was collected by 76 percent of the

*Consists of 0ld newspaper recovered from residential sources.
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programs. Mixed wastepaper* was collected by 22.9 percent of
the 177 programs surveyed. Only three of these programs did not

collect any type of wastepaper, but solélyrcollected glass and/or

metal. |
TABLE 1 | |
RECYCLABLES COLLECTED
Number of Programs: Percentage
Recyclables Collecting Recyclables (177 programs) ’
Newspaper 133 - o 76.0
Mixed wastepaper 41 o 22.9
Glass (mixed and color 28 ‘ 15.8
sorted)
Metal (aluminum, bi-metal, 24 | 13.5
tin) ‘ ‘

Of the 133 programs collecting newépaper, 110 (82.7 percent)
solely collected newspaper and no other;recyclables. Likewise,
32 (78 percent) of the 41 mixed wastepaéer programs only
collected mixed wastepaper. The high percentage of communities
collecting only one type of wastepaper ﬁnd no other recyclables
points to the growing desire of communities to remove that
portion of the waste stream with the gréatest volume. In
addition, when compared to other recyclable materials, wastepaper

markets are most readily available.

*Consists of approximately 80 percent o0ld newspapers (by weight)
and 20 percent unsorted mixed papers (by weight).

18




Glass was collected by’15.8 percent of the programs
surveyed, while metal was collected by 13.5 percent of the
programs. As mentioned above, only three programs solely

collected glass and/or metals.

Multimaterial Programs

The number of multimaterial separate collection
programs; i.e., programs where ﬁwo or more recyclables are
collected, significantly increased from two programs in 1974
to 40 programs in 1978. Of the 177 programs surveyed,
approximately 20 percent were conducting multimaterial programs.
Appeﬁdix C is a listing of multimaterial program locations

in the U.S. and the materials collected.

Multimaterial separate collection ?rograms are concentrated
in the northeastern and western sections of the U.S. (Figure 3).
The formation-of an intermediate processing industry in the »
Northeast has provided communities with £he opportunity to
collect a mixture of sorted glass (by color) and cans.’
The.intermediate processing industry purchases the glaés and
can mixture froﬁ separate collection programs and prepafes the
recyclables for the final market through an operation of

magnetic can separation and glass crushing and screening.

The abundance of multimaterial programs in the western U.S.

19
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is partially a result of the large number of glass plants
and metals markets in this section of the .country. More

importantly, communities can collect a mixture of clear, green,

and brown glass because wineries in Califormia do not

require that glass be sorted by color.

Program Initiation

Table 2 presents the reasons communities initiated
separate collection programs. A desife to conserve resources
was cited by 46.3 percent of the separate co;lection programs.
Forty-one (41) pércent‘of £he programs cited community
-interest in récfcling as their reason for separate dollection,
initiation. The desire to reduce soiid.waste volumes and the
desire to reduce landfill costé (Table 2) were cited by 16 percent and
15 percent of the programs respectively. Taken together,
these‘two reaons for separate éollection initiatioﬁ highlight
local concern oﬁer'increased solid waste transportation and
disposal costs. Only 10 percent of the 177 programs cited
the desire for fihancial profit as‘a feason for starting a
'separate collection program. Significantly,‘the majority Qf
these programs were operated by community organizatiéhs,

unsupported by public funds.

21




TABLE 2 ‘

REASON FOR STARTING PRdGRAM

Number of Percentage Percentage
Reason . Programs* of 177 Respondents*¥* Responding
Conserve - 82 46.3 31.4
resources '
Community interest 73 "41.2 28.0
in recycling
Reduce solid waste 41 23.1 15.7
Landfill costs 39 22.0 14.9
Financial profit 26 14.7 | 10.0

TOTAL 261 , - 100.0

*177 programs responding. However, multiple reasons cause the
sum to exceed the total number of respondents.

**Multiple responses cause the sum to exceed 100 percent.

Total Missing Cases: 0

Significantly, 42 percent of the communities in the
Northeast cited the need to reduce solid waste volumes as
a major reason for starting separate collection, as compared
to only 17.8 percent of the midwestern &ommﬁnities and
16 percent of the communities in the Waéhington, D.C.,
Maryland, and Virginia area. Landfills%are-also apparently
nearing capacity on the West Coast, as 52 percent of these

communities noted that they began a separate collection program

to reduce the volume of solid waste. As expected, 32 percent
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of the communities in the Northeast and 24 percent of the
coﬁmunities in the New York/New-Jersey area cited rising
landflll costs as a major reason for startlng a separate

‘ collectlon program. In comparlson, only ‘16 percent of the'
communities in the.Washington, D.C., Maryland and Virginia
area, 18 percent of the communities in the Midwest, and

11 percent of the communities on the West Coast clred rising

landfill costs as a major reason for starting separate‘collection.

Participation Rates

As mentioned earlier, the suCcess of separate collection
programs depends most heavily on gettlng residents to separate
the de51red recyclables from mixed refuse. Part1c1patlon
rates of res1dents help the program sponsor determlne the v

communlty response to a separate collection program.

Participation rates can be measured using two major

methods:

Determining the percentage of residents who

place rec&clables out each collection day;

Determlnlng the percentage of residents who
place recyclables out during a given tlme perlod,v

e.g., weekly or monthly.

23




The percentage of persons placing recyclabies Qutreach
collection day is usually less than the ﬁercentage of
residents placing recyclables out over ailonger time period,
e.g., week, month, because most individu%ls do not
participate in the program each éollecti@n day. Participaﬁion
rates are also affected by the frequencyiof separate
collection. Therefore, the decision to ﬁse one method of
measuring participation rates over anothér should be
tailored t¢ the information needs of thelprogram.

Few of the separate collec;ion programs surveyed keét
adequate participation rate records becaﬁse of the tiﬁe
and expense involved in collecting the data. - Therefore, the
majority of the separate collectidnrprograms estimated,

rather than calculated, the participation rate.

Table 3 is a breakdown of monthly participation rates
based on the responses of 124 programs. jParticipation rate
was defined as the percentage of fesidents who placed out
recyclables at least once per month, regérdless of collection
frequency. The majority of the 124 separate collection
programs (42 percent) reported monthly participatidn rates
between 20 and 49 percent. Appfoximately 31 percent of the
programs reported participation rates ofjless than 20
percent.. Twenty-eight (28) percent of the programs had

participation rates of 50 percent or more. Participation

24,




rate estimates from 24 separate collection prograﬁs were
classified as "bad data" and not ﬁsed in the-siudy. Estimates
from these 24 programs were totally unrealistic, given the
reported material tonnage recycled each month and the

reported collection area size (Table 3).

TABLE 3
PARTICIPATION RATES
Participation

Rate (percent of persons
placing out recyclables Number of

at least once per month Programs Percentage
High (50-100) ’ v 34 ‘ 27.4
Medium (20-49) 52 41.9
Low (less than 20), 38 *30.7
TOTAL ' 124 : 100.0

Bad Daté: 24
No Answer: 29
Total Missing Cases: 53

Diverted Disposal Quantities

7

One of the best methods for measuring the performance
of separate collection programs is to calculate the quantity
of waste that is diverted from disposal . Unfortunately,

reliable waste disposal data was not available from the

25




majority of the communities surveyed. Taﬁle 4 presents

the quantity of newspaper diverted per‘month per 1,000
persons. Newspaper diversion rates werevcbmputed for

114 programs and categorized according to poor} fair, godd,

or excellent diversion rates (Table 4). Approximately 32'percéht of
the 114 programs had diversion rates of léss than- .44 tons éer
1,000 persons per month. Twenty-eight (28) percent of the
newspaper programs had dlver51on rates from .45-1.11 tons of
per thousand people per month. Approximately 25 percent of
the newspaper programs had diversion rates ffom 1.12-2.09

tons per thousand people per month. Only 15 pércent of the
newspaper programs had diversion rates of ﬁore than 2.10 tons

per thousand persoﬁs per month.

TABLE 4

NEWSPAPER TONNAGES DIVERTED
PER THOUSAND PERSONS PER MONTH

Tons Diverted

per Thousand Number of ‘

Persons per Month Programs - Percentage
Poor (%.44) 36 1 31.6
Fair (.45-1.11) 32 | 28.1
Good (1.12-2.09) 29 ﬁ 25.4
Excellent (22.10) 17 1 14.0

TOTAL 114 | 100.0

No Answer: 21
Not Applicable: 42
Total Missing Cases: 63
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Table 5 presenté the quantity of mixed wastepaper
diverted per month per thousand persons. Approximateiy
21.7'percent of:the mixed wastepaper programs diverted less '
than 0.85 tons per thousand persons per month. The majority
of mixed wastepapef progréms (37.8 percent) had diversion
rates from .86—2;01 tons per thousand pefséns pet-month.
Sixteen (16) percent of the mixed wastepaper prdgrams had
diversion rates of 2.92-2.79 per thousand‘persons per month.
Approximately 24 percent of the mixed wastepaper programs’
had diversion rates of more than 2.8 tons per thousand

persons per month (Table 5).

TABLE 5

MIXED PAPER TONNAGES  DIVERTED
PER THOUSAND PERSONS PER MONTH

Tons Diverted

per Thousand ‘ Number of : :
Persons per Month ‘ Programs Percentage
Poor (0.85) 8 : 21.7
Fair (0.86-2.01) 14 ' 37.8
Good (2.02-2.79) 6 | 16.2
Excellent (22.8) 9 24.3
TOTAL . 37 100.0

No Answer: 3
Not Applicable: 137
Total Missing Cases: 140
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Socioeconomics and Program Success

S
Tables 6, 7, 8, and 9 present l970§census data describing
median age, median education, mean incdme of"individuals; and
Co
population density in approximately lGSLseparate collection
programs.8 Because separate coilectionjproqrams
generally only collect from single famiiy residences,
an attempt was made to collect socioecoﬁomic data from
single family residences in each of fhe;program locations.

Unfortunately, census data was only‘availabie for the general

population in each separate collection location.

TABLE 6

MEDIAN AGE

Numbér of
Median Age (years) Programs N Percentage
Less than 24.9 25 ; 15.1
25-29.9 54 ; | 32.5
30-34.9 54 § 32.5
More than 35 33 k 19.9
TOTAL 166 | 100.0

Missing Data: 11

Source:*U.S. Department of Commerce. Genexal population
characteristics, 1970 Census of Population, Bureau of the
Census, Washington, D.C. 1972.




TABLE 7
MEDIAN EDUCATION

Median Education
(school years completed

of persons 25 years Number of :
or older) : Programs o . Percentage
Less than 11.9 18 10.9
12.0-12.4 63 | 38..
12.5;13.4 56 33.9
More than 13.4 28 | - 17.0
TOTAL | 165 100.0

Missing Data: 12
Source: U.S. Department of Commerce. General population

characteristics, 1970 Census of Population, Bureau of the
Census, Washington, D.C. 1972.

TABLE 8

MEAN INCOME

Mean Income Number of ‘
(gross § per year) Programs Percentage
Less than $10,499 21 12.7
$10,500-13,499 o 60 o 36.4
$13,500~16,499 39 23.6
More than $16,500 . 45 , 27.3
TOTAL 165 ©100.0

-Missing Data:
Source: U.S. Department of Commerce. General population

characteristics, 1970 Census of Population, Bureau of the
Census, Washington, D.C. 1972,
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TABLE 9

DENSITY "

Density (persons Number of :

per square mile) Programs | Percentage
0-2634 48 | 28.7
2635-4568 51 : 30.5
4569-7430 43 3 25.8
Above 7430 25 | 15.0
TOTAL 167 | 100.0

Missing Data: 10
Source: U.S. Department of Commerce. General population

characteristics, 1970 Census of Population, Bureau of the
Census, Washington, D.C. 1972.

This study tested the relationhip between socioeconomics
and program success. It was hypothesiﬁed that median'age,
median education, mean income and population density played
a role in determing participation rateé and waste diversion
rates. No significant relafionship waé found to e#isﬁ between -
the median age of residents in a separéte ¢ollection community
and participation rates. Likewise, £hére‘was no relationship
found between density of a separate collection area and

participation rates. |
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Although not a strong relationship, the mean income
(Tau C = .26) and the median education (Tau C = .24) proved
to be significant.* Forty-four percent of the programs with
mean incomes of $16,500 or more per year had participétion
rates:of 50 peréent or more. Forty—three éércent 6f progfams‘
with mean incomes‘of $10,500 to $13,499 and fifty percent of
the programs with mean incomes of less than $lp,499 per year
‘had participation rates of less than 20 percent. Likewise,
forty-eight percent with a median education of 13.4 years or
more had participation rates of 50 percent or more.
Fifty-eight percent of the‘communities'with a median education
of 11.9 years or less had participation rates of.less than

20 percent.

Median education (contingency coefficient = .46)** and
mean income (contingency coefficient = .53)*%* were found to
be correlated with newspapaper diversion rates. Thirty-five
percent of the programs with mean incomes of $16,500 per
year or more had néwspaper diversion rates in the highest
cétegory (more than 2.1 tons per thousand people per month).
In contrast, sixty-seven percent of the programs with mean
incomes of less than $10,499 per year had newspaper diversion
rates in the lowest category (0-.44 tons per thousand people’

per month). Thirty-seven percent of the programs with a

*Income and education were significant at the .001 level.
**Median education was significant at the .00l level.
***Mean income was significant at the .0000 level.
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median education level of 13.4 years or more had newspapef
diversion rates in the highest categoryJ 'Seventy—three
percent of the programs with median eduéatioh levels of
11.9 years or less were in the lowest newspaper diversion
rate category. ' o

Median education and mean income were not found te be
significantly correlated with mixed wastepaper diversion
rates. DLikewise, median age and densit& were not found to
be correlated with newspaper and mixed @astepaper diversion
rates. However, when mean densities fo¥ each of the ten EPA
regions were compared,‘lt appears that den51t1es could be
related to the number of programs in a partlcular reglon,
i.e., as the population density of an area increases, the

likelihood that an area will initiate a separate collection

program to reduce solid waste quantities also increases.
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Iv. MARKETS

This chapter will review practices usedlby eebarate
collection communities to sell fecyclable materials. 'In
addition, this chapter will outline the effec£ the.1974—75‘
recession had on recyclable material markets and separate

collection programs.

Sale of Recovered Materials

Sale Approaches

1

There are two major approaches to recyclable material
sales: 1) the open market approach; and 2) the contract
approach. In the open marketrapproach, the pProgram sponsor
compares the prices‘offered‘by materials deaiers and either
sells the materials to the dealer offering the highest price
or sells to the same dealer on a reguler basis. In the contract
approach, the program sponsor»contracts to regularly sell
materials to a single dealer for a specified period ofvtime.

A predetermined price and/or a percentage of the market pricev

is always included in the contract.

The open market approach provides for flexibility. If

several materials dealers are competing for recyclables, the
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program ééonéor can shop for the highest market price.

Assuming that a stable demand fof recyclables éxiéts and

that the program sponsor has the time and money to shop the
market, higher prices may be received in;certain monthé or weeks
using the open market approach'rétﬁér thﬁn the contract approach.
In addition, if a poor businesé’relationéhip develops between |
the program sponsor and a materials dealer, the'9poﬁsor.has the

option of switching to another materials dealer.

The major disadvantage of the open market approach is the
possibility of severe financial 1oéses could be experienced during
periods of low market demand. For instance, wastepapér prices
during the recession were substantially reduced because of
an oversupply of wastepaper coupled with:little Oor no wéstepaperl
demand. Communities subscribing to the 6pen market approach
to materials sales may find that the advéntagé of'slightlf
higher material prices during high market demand is more than
offset by the disadvantage of very low prices during periods
of little or no market demand (especially wastepaper). In
periods of little or no market demand, communities may find

that they cannot even give wastepaper away.
Unlike the open market appreach, the contract approach
to material sales guarantees that the recyclable materials

will be purchased, at a predetermined pfice, under all
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market condltlons. The contract also guarantees that the
buyer will recelve a predetermlned mlnlmum tonnage of materlals

at certain material specifications.

| Although the contract approach provides for stable
market‘priCes during periods of unstable market demand, oontract
.provisions,are‘sometimes‘inflexible during the entire oontract‘
period. Communities signing a materials contract cannot |
take advantage of high market prices to the same exteot as
communities subscribing to the open market approach of
supplying wastepaper to its market. gome communities With‘
contracts have also found that the incidence of load rejections
and downgradings due to contamination tend to increase during

periods of low market demand.

Table 10 presents a breakdown of separate collection
programs which signed contracts with secondary materials

dealers or manufacturers to sell recyclable material(s).*

.

Thlrty—nlne of the programs respondlng to

the contract question had contracts to sell waste materials.
A majority of the material contracts pertained to the Sale
of newsprint and mixed wastepaper because glass, bi-metal,

and aluminum markets are relatively new and undeveloped.

*Appendix D is a listing of programs with material contracts.
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TABLE 10

SALES APPROACHES

Response Number of Programs Percent

Contract 66 § 39.0 .
Open Market 103 - ’ 61.0.
TOTAL 169 | 100.0

No Answer: 8
Total Missing Cases: 8

e o

Forty-five percent of the municipallyicollected programs
had contracts, compared to the 39 percent of municipally
collected programs in August 1974. It appears that the 6 percent
increase in municipal contracts since 1974;is partially
attributable to municipal concern over thé historically unstable
market for newspaper. In addition, it appears that long—-term
contracts with attractive floor and floating price provisions

have influenced many communities to sign contracts.

The majority of separate .collection ﬁrogfams with contracts
are found in the mid-Atlantic and western:portions of the
United States, particularly in New Jersey:and California. It
appears that the abundance of material contracts in these areas
is a result of a large paper manufacturer's demand for a steady
supply of uncontaminated newspaper. In return for the steady
supply of paper, the manufacturer guarantees its communities in

New Jersey and California, through its paper dealers, floor/floating

pricing provisions in all market situations.
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Contract Length

More than 75 peréent of the contracts signed by 534programs
had a duration of 1 yeai (Table 11). A total of 11.3 percent,
of the 53 programs had contracts of 2 years, while the remaipingv)
13 pefcent had contracts of 3 years or more. If a long-term.
contract (2 years or moré) is negotiated, some’méterial"dealers
or manufacturers will often provide méterial storage equipment;'d'
publicity, and technical assistance for the separate Eoliecfioon{

program.

The majority of communities signipg}contracfs for 2 year53
or longer were found in the State of California.. Until
recently, the State of New Jersey limited the duration of .
material contracts to 1 year.

TABLE 11

CONTRACT LENGTH

Length (years) 'Numbei ofvPrograms - Percent
1 a0 75.5
2 6 | 11.3
3 2 Y 3.8
5 . 7.5
6 or more 1 1.9

TOTAL ‘ .53 100.0
No Answef:‘l3

Not Applicable: 111
Total Missing Cases: 124
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1 ‘
Contract Provisions |
I i
' |
| |

Contracts sometimes provide for "tixed" prices,
guaranteeing the same price per materlal ton sold during
each month of the contract.perlod. Another type of contract
provides for "floating" prices, Which are determined by an
agreed upon percentage of the price inﬁek guoted in weeklv
material trade journals.. The most common type of materials
contract provided for both‘e "floor" and a "floating" price.

A floor price is'the minimum price that the program sponsor

will receive during any market condition. The floor price
protects the program sponsor from low market prices, i.e.,

when the floating price drops below a certain price level.

Table 12 presents the responses or 59 separate collection
programs to the contract provisions qnestion. Forty-four and
one-tenth percent of the programs signed contracts with both a
floor price and a floating price.above the floor price
determined by a set percentage of the‘weekly material market

price. Thirty-seven and three—tenths percent of the programs

signed material contracts with fixed prlce provisions.

38 ‘




TABLE 12

CONTRACT PROVISIONS

Contract Type Number of Programs - Percentage
Fixed Price 22 o 37.3
Floor/Floating Price 26 44.1
Floating Price 11 18.6
TOTAL 59 100.0

No Answer: 7
Not Applicable: 111
Total Missing Cases: 118

Although the communities which signed contracts with
fixed price provisions are protected against a significant
drop in market demand, the fixed price cohtract does not
afford communities the opportunity‘to share larger revenues
from material sales when prices increase. Contracts with
both floor and float provisions, however, provide communities
_with a minimum price for materials when demand is low, aﬁd
a higher price above the floor price when market demand
increases. Thus, the floor/float price conﬁract is much mére

flexible than both the fixed or floating price contracts.
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Recession

EPA's Third Report to Congress noted that although
precise data were not available, it appeared tha the

I

recession severely affected the economics of existing separate
collection programs. This section will briefly review the
wastepaper market prior to and during the recession. In

addition, the section will offer a detailed account on the 

recession's effect on separate collection recycling-.programs.

Historical Background

i
i
|
. 1

To a greater extent than the priceé of most commodities
bought and sold in the United States, r%cyclable material prices
are determined by supply and demand in the market place. Market
prices for waste glass and waste alﬁmin&m cans have remained

L A

relatively stable since 1970. j

In contrast, because industry demand for wastepaper
depends in large part on the production‘of boxboard and wallboard,
fluctuations in the U.S. economy will iﬁpact most heavily on
wastepaper prices (Figure . Given that most separate collection
programs collect wastepaper, it is important to understand the
effect that widely fluctuating paper prices have on the prolif-

eration and operation of separate collection programs.
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The market price for waste newspaper remaiﬁéd low but

| relatively stable from 19704through 1972, averaging $5 to $10
. per ton. However, in 1973 wastepaper prices increased
significantly. Wastepaper inventorieS‘at this time were
severely reduced bécause of scarce supplies>of markét pulp, -
along with dramatic increéses in wastepaper exports and
domestic wastepaper use.9 Consequently, when wastepaper
demand began to increase in June of 1973, wastepaper prices

jumped to their highest 1evel since the Korean War.

Although wastepaper prices declined slightly and then
stabilized by the beginning of 1974, municipalities were
paid $20 to $40 per ton for loose newspaper in the first

six months of that year. Respohding to increased wastepaper
.prices, many communities initiated separate'collection
programs. More than 75 separate collection programs were
begun between June 1973 and the summer of 1974. By

August of 1974, 118 sepaprate collectlon programs were

operat:n.ng J.n the United States. .
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Market prices for wastepaper were subject to extreme fluctuations during the 1973-76 period. Flotted on the graphs are
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Unfortunately, by October 1974 the recessionary
economy had severely reduced the demand for wastepaper. The
home building industry, a iarge purchaser of wastepaper for
the production of wallboard and roofing felt, and the bokboard
induétry slowed during this period.lO In addition, £he recession
abroad caused a curtailment of wastepaper exports. Because of
severely reduced demand along with replenlshed supplles of
wastepaper, No. 1 waste newspaper prices decreased from a range
of $38 to $60 per ton in the first half of 1974, ‘to $5 to $25

11
per ton a few months later.”  '=*

Program Discontinuance

Between August 1974 and September 1977, 38 separate
collection recycling programs were discontinued. It appears
that a majority of program discontinuance is a direct result
of the recessionary economy in the U.S. between September 1974

and June 1975.

Table 13 presents a breakdown of responses from 38
communities whose separate collection Programs were discontinued.

Thirty-seven percent of the 38 communities responding cited

*Official Board Markets (OBM) price for No. 1 newspaper.
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TABLE 13 1

PROGRAM DISCONTINUANCE

1974-1975 (38 programs)

44

f No. of
Reason : Programs Percentage
s | ‘
No market for newspaper ! 14 37
Poor participation i 6 le
Newsprint price declined, scavengeﬁ 3 8
problems
Newsprint price declined, poor | | 2 5.2
participation | :
Newsprint price declined, labor coéts, 2 5.2
poor participation
. |
Newsprint price declined, competition 2 5.2
from community groups ]
Scavenger problems, poor participation 2 5.2
\
Labor problems and/or labor costs 2 5.2
i
Poor collection economics : 1 2.6
|
Inadequate equipment ! 1 2,6
Community group pressure against program 1 2.6
|
Poor weather 1 1 2.6
Transfer of city program to community 1 2.6
organization | _
38 100.0




the lack of a market for newspaper as their major reason for
stopping the program,iahd 23.6 percent'of'the communities
cited declining newspaper: prices as one 6f several reasons
for discontinuing separate collection. Poor participation
from residents was cited by 16 percent of the communities

as a major reason for discontinuing separate collection.

Effect on Existing Prpgréms

Table 14 presents responses from those programs:that
continued separate collection throughouﬁ the recession. Slightly
more than one-half &f the respondents ‘stated that the recession
did affect the separate collection program (Table 14, Question 1).
More-épecifically,A73_pefcent

of the programs responded that material prices were reduced
during the recession‘(Table 14, Question 2). Madison, Wisconsin
collected approximately the same volume of newsprint in

1975 as it collected in 1974. However, the average price

per ton of newsprint decreased from $23.41 in 1974 to 510.32

in 1975.12 Birmingham, Michigan received $34 per ton for
newsprint during January and February of 1974. By Decembér of
1974, the newspfint price dropped to $3 per ton and a&ergged
$3.25 per ton from‘January through August of 1975.13 North Haven,

Connecticut only received $2 per ton for newsp?int in
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TABLE 14 |

EFFECT OF RECESSIONARY ECONOMY

ON SEPARATE COLLECTION PROGRAMS

|
. | No. of
Yes! No Respondents
Did the recession between 76 3 70 146
1974 and 1976 have any (52%) (48%) (100%)
effect on your program? |
Were material prices reduced 93 . 35 128
during the recession? (73%) (27%) (100%)
Were material markets 38 j 83 121
reduced during the (31.4%) (68.6%) (100%)
recession? L
Did markets stop purchasing 23 . 97 120
materials during the (19.2%) (80.8%) (100%)
recession?
|
Was the volume of recovered 24 97 121
materials reduced during (19.2%) (80.8%) (100%)

the recession? -
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February 1975. LikeWise, Rolling Meadows, Illinois received
$40 per ton for newsprint from January to March of 1974,

‘ 1
but could not find a wastepaper market in January of 1975. 4

Ninety-seven of 120 prograﬁsr
responding stated that the volume of recovered material was
- not reduced‘during the recession (Table 14, Question 5),
Interestingly enough, 15 of the 97 programs.meﬂtioned above
responded that wastepaper tonnages had in fact increased
during the recession because competlng communlty organlzatlons
and scavengers could not flnd markets for the paper.
Conseguently, paper that was normally collected by community
groups and scavengers went instead to the separate collection

programs.

Appreximately one-third of the programs responded that
‘material markets for wastepaper were reduced during the
Yecession (Table 14, Question 3). The data suggests that
these programs had to find new markets for watepaper and
accepted substantially lower prices. Although the majority
(80.8 percent) of separate collection pregrams did locate
.buyers for recovered wastepaper, 19.2'percent,eould not find
markets intereeted in purchasing wastepaper (Table 14,
Question 4). These programs continued collection and either
stored or landfilled %he paper until wastepaper markets

were found.

47




Communities holding contracts witﬂ paper dealers and
manufacturers during the recession recéived ﬁuch higher
prices than the majority of‘those progfams that did not
have material contfacts (Figure - ). Like many other separate
collection recycling programs in Apriljof 1974, Rockford,
Tllinois received $35 per ton for newsﬁaper. However, when
newspaper demand dropped late in 1974 #nd the prices communities
received for newsprint fell below $10'ﬁer ton, Rockford's
contract with a large paper ménufaéturér guaranteed

the city $20 per ton for newspaper.
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V. COLLECTION.PRACTICES

This chapter will describe the prodedures communiﬁies
are using to collect separated recyclab#e materials. In
particular, this chapter will outline collection responsibilities,
collection area size, methods of separage colléction, and

frequency of separate collection.

Responsibility for Collection

Municipalities were resbonsible fof collecting
recyclables in 56.5 percent of'ths‘l77 ﬁrograms‘surveyed.
The remaining 29.4 percent and 12.4 percent of collection
responsibility were undertaken by private collection firms
and community organizations respectivel? (Table 15).
Municipal collection responsibility percentages closely

parallel the collection responsibility percentages of

separate collection programs in August i974.
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TABLE 15

RESPONSIBILITY FOR COLLECTION

Collector. Number of Programs ___Percentage

Municipal 100 56.5
Private 52 | | 29.4
Community‘Organizationé | _ 22 12.4
Municipal/Private 3 1.7

177 100.0

Total Missing Cases: 0

Many of the 52 privately collected separate collection
programs were operated by municipalities, i.e., the municipality
either paid the private hauler a flat fee to collect recyclables
or allowed the hauler to keep a predetermined percentage of
the material reveﬁues. Some separate collection programs, however,
were organized and operated by private haulers or community
organizations. 1In this situation, the hauler/community
organization received support from the municipality, e.q.,
program publicity, scavenger ordinance, but the program was
ultimately controlled by the sponsor. By aiding the hauler/
community organization in a separate collection program,
the municipality benefits by reducing its solid waste disposal
volumes without having to finance a recyclable collection. The
hauler/community organization benefits from the séle of

recyclables.
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Methods of .Collection

Four methods of separate collection are practiéed
in the U.S.: l)rack; 2) trailer; 3) separate truck; and

4) compartmentalized vehicle. | :

Racks

The rack or "piggyback" method of%separate collection
stores recyclables in racks that are a%tached to packer trucks.
Racks can be installed for side, rear,}or overhead loading
of materials (Figure 6).. The small.caﬁacity of racks dictates

that only one material can be collecte@, usually newspaper.

The rack method allows for simultaneous collection of
mixed refuse and recyclables. Thus, operating costé are
minimal because additional collection érew memberszand trucks
are not needed to collect récyclables.i Simultaneous collection
of mixed refuse and recyclables also eﬁcourages resident
participation. Residents have the opt&on of.placing out
bundled newspapers every collectionAd%y, thus reducing storage
requirements on the resident and minimizing the likelihood
that a separate collection schedule will be forgotten. Startup

costs are very low in comparison to other collection methods,

averaging $80 to $250 per truck for rack fabrication and
|
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installation in l974.lb Although racké afe not commercially
available, public works departments ha?e found that racks éan
be easily fabricated and tailored to the'type of truck body.
The rack methods allows a community to;measure resident
participation in a program prior to making large investments

|
in more expensive collection equipment.

i
Because of their small storage capacity, 0.5 to 1.5 cubic

yards, racks often f£ill to capacity before the packer truck
reaches its mixed refuse capacity. Thérefore, the time and
money spent on hand loading and unloading of the racks will
increase as participation ratesrincreaée. Another problem
agssociated with the rack appfoach is tbat side racks are

sometimes not adaptable to all packer Erucks because of the

placement of gas tanks and hydraulic equipment.

Trailer

The trailer method of separate collection also provides
the opportunity for simultaneous collection of mixed refuse
and recyclables. Recyclables are placéd in a trailer that is
mounted to the rear of a refuse collecfion vehicle. However,
Storage capacity of trailers is much 1érger than racks, -
ranging from 4 to 6 cubic yards (Figuré 7). Because of its
ability to simultaneously collect mixeﬁ refuse and recyclables,

the trailer method also has low operaﬁing costs and encourages
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Figure 7. Trailer method of cdllection
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resident participation. Many trailers can be mechanically‘
unloaded, thus producing a great savings in time. Finally;
trailers can be modified for the storage of two or more
materials. !

One of the major problems associated with the trailer
method is that maneuverability couid be?difficult and perhaps
dangerous, especially when collection oecurs on narrow streets
and alleys. Presently, many States forrid the use. of trailers ‘
because of the safety problems associated with maneuverability.‘ ' ]
Capital costs for the trailer method are considerably higher o
than rack methods, ranging from $3,000ito $3,500.

|

Separate Truck

\
\
e

In 1974, the majorlty of separate collectlon programs in
the U.S. used the separate truck method. The separate truck
method requires the use of an independent truck and crew to
collect recyclables (Figure 8). Startup costs are generally
very low because, in many cases, ex1st1ng mixed refuse
Vehlcles and crews can be diverted to Pollect recyclables.
For example, in 1974 only three separate collection programs
purchased vehicles for separate truck collection out of a
total of 100 separate truck operationsL Those communities that
purchased a compactor vehicle in 1974 baid about $40,000 per

vehicle, significantly more than other communities using other
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collection methods. Storage capacity of separate trucks is
s1gn1flcantly greater than the storage capacity of the rack
and trailer collection methods. Storage capacities will vary
according to the type of compactlon_and/or,noncompaction truck

used.

Although startup costs for the separate truckvmethod
can be very low, operating costs may be high. Most
communities using the separate truck method must divert
enough recyclable. material to offset the cost of operating
the separate collection system. Several communltles noted
that their volume of recyclables diverted from the mixed
refuse collection was enough to justlfy reduc1ng the  amount
of trucks and crews needed for mixed refuse collection.
Therefore,.trucks and crews that were customarily used for
mixed refuse collection could be diverted to the separate

collection program.

Most communities usingAthe separate truck method, however,
must collect reoyclables on a day other thah mixed refuse
collection so that trucks can be borrowed for the separate
collection program. Unless recyclable collectionsbare performed
on a given day of the week, e.g., every Monday, collectlon of
recyclables on a day other thahAregular refuse collectionvofteu
. makes the collection schedule confusing to residents. Therefore,
participation may be decreased. If noncompactor trucks are used

for collection, recyclables must either be unloaded by hahd or

by using a forklift at a storage area or market, thus increasing
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Figure 8. Separate truck
* approach to collection
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collection time and cost. Generally, only one material can
be collected using an'uncompartmentalized separate triack method
because of the difficulty in isolating separated materials in

the truck body.

" Compartmentalized Vehicle

The compartmentalized vehicle is the newest method for
collecting two or more recyclables. Presently, there are
two major kinds of compartmentalized vehicles: a separate
collection truck which is divided into 2 or 3 material
compartments; a trailer housing 2 or 3 storage bins which
is pulled behind a pickup fruck (Figure 9 ). The former type of
compartmentalized vehicle is being used in Newton, Marblehead,
and Somerville, Massachusetts, while the latter type is being

used by Project SORT in San Luis Obispo, California.

The major advantage of the compartmentalized vehicle

method is that it allows for simultaneous collection of

twd Oor more recyclables. If a standard compactor were used,

each material would have to be collected on alternating weeks
because of the inability to segregate materials in the truck

body. Thus, collection costs on a per ton basis are significantly
lower using the compartmentalized vehicle than a standard
compactor. The compartmentalized vehicle also encourages

resident participation. By providing simultaneous collection
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Figure 9. Collection
by a compartmentalized

vehicle




‘of materials on the same day each week, residents become
familiar with the collection schedule and are therefore more

likely to participate.

Although collection costs on a per ton basis are
less‘using a compartmentalized vehicle than a standard
compactor, capital costs of the compartmentalized wvehicle
are significantly higher than other collection methods.
‘Ih 1976, the compartmentalized vehicle cost approximately

$20,000.

Collection Methods Breakdown

Approximately 72 percent of all separaté‘collection
recleing programs use the separateltrpck approach (Table 16).
The 72 percent represents a 12 percent decrease in separate
truck use sihce August of 1974. Radk collection of recyclables,
however, increased from 15 percent in August 1974 to 21.5 percent
in September of 1577. Likewise, the trailer approach is
becoming increasingly popular‘for the collection of'récyclable

materials.
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TABLE 16 | i

METHOD OF COLLECTION

Method No. of ﬁrograms Percentage N
Separate Truck 127 71.8 E
Rack ‘ | 35 21.5 ;
Trailer _ ' # 4.5 |
Compartmentalized Vehicle | @ ‘ 2.2 o N

177 - T00.0
Total Missing Cases: 0
|

The increased use of racks, along with the decreased
use of separate trucks, signals an apparent trend in the
way communities view the economics oﬁ separate collection
recycling. Communities are becoming%increasingly conscious
of both the labor and capital costs éssodiated with recyclable

collections. ' _ }
|

i
Successful separate t?uck economics requires that
a program collect enough recyclable ﬁonnage to justify
diverting labor and eéuipment from mixed refuse collection
operations. For example, it was fouﬁd that approximately

27 percent of the separate truck programs had participation

rates of 19 percent or less. Given fhe costs associated with
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wages for additional collection crews along with low material
revenues because of low material diversion rates, the economlcs
. .0f separate truck programs with participation rates of 19 percent

or less are questionable.

Although 52 percent of the programs using the rack
method had part1c1patlon rates of 19 percent or less, the
economics of these programs appear more favorable than programs
using the separate truck method. Capital costs for rack
pPrograms are very‘low. In addition, no additional labor costs
are incurred by proérams using‘the rack approach. It can be
concluded, therefore, that more communities are using the
rack method because it is in many cases a relativeiy low risk,
“cost effectlve method of 'a. separate colléction program. Commurltles
are afforded the opportunlty to measure part1c1patlon rates and
material dlvers:Lon rates without making an intensive cornmitment

to capital and labor.

Collection Area Size

Table 17 presents a breakdown of collectlon area sizes
based on a sample of 168 programs. Approximately 70 percent
of the programs had collection area sizes of less than 50,000
persons, with only 14.3 percent of the programs having collection

area sizes of 100,000 persons or more. The data suggests
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|
|
N
that small communities are interested in separate collection

programs because of the perceiﬁed ability of programs to

reduce predominate portions of the waste stream, e.g., wastepapér,

at a relatively small cost. \
|
o
TABLE 17 1

COLLECTION AREA SIZE

Total Missing Cases: 9

CAS (Persons) ‘ Number of Programs Percentage
Under 9,999 29 j 16.4
10,000 to 24,999 | 57 33.9
25,000 to 49,000 30 | 17.9
50,000 to 99,999 - 28 | . 16.7
100,000 to 500,000 20 11.9
Above 500,000 4 2.4
168 w . 100.0

No Answer: 9

\
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Frequency of Collection

Sixty-eight percent of the 175 separate cbllection’

programs surveyed collected recyclables at a frequency of
at least twice a month (Table 18). The majority of programs
had separate collection frequencies of once a week. Monthly
collection of recyclables is undertaken by approximately

v28.6 percent of separate collection communities.

A study conducted in 1974 found that separate collection
frequency was positiyely related to diverted disposal
volumes, i.e., material volumes increased as collection
frequency increased. The study concluded that residents
are more willing to separate larger quantities of recyclables
if storage requirements are reduced. In this study, however,
no significant relationship was found between the participation
rate and collection frequency data (Tau C = .114,
significance .0685). The laék of a significant relationship
can be partially explained by the difficulty in controlling
for the effect of other variables on participation rates
(e.g. publicity, ordinances, socio-economics, number of
materials collected). .Although no relationship was seen
in this study, it is still believed that participation

rates are ielated to the frequency of separate collection.
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TABLE 18 |
FREQUENCY OF COLLECTION

Collection Number of

Freguency Programs Percentage
Twice/week 14 | 8.0
Once/week 70 | 40.0
Once/2 weeks 13 } 7.4
Twice/month 22 ; 12.6
Once/month 50 ? ' 28.6
Other 6 j 3.4
Total 175 100.0

1
|
No Answer: 2 |

Total Missing Cases: 2 %
\

|
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- . ORDINANCES

This chapter will provide information on the number
of communities with separate eollection ordinances and
antiscavenging ordinances and methods employed by those
communities to enforce- these ordinances. 1In addltlon} this
chapter will look at the effect that separate collection

ordinances have on participation rates and waste,diversion rates.

Separate Collection Ordinances

The majority of separate collection programe
in the United States are Presently voluntafy, i.e., citizens
are,"requested?‘to separate one or more recyclable materials
from mixed refuse. Howevet,'in atfempting to increase
participation and waste diversion rates, many communities. have
adopted ordinances which "mandate" that certaln materlals be

separated from mixed refuse.

Most separate collection erdihancee state which.geographic
areas and/or persons within a refuse collection area must
participate in.the program. In addition, most ordinances
etate the type of material(s) being collected in the program
and the procedure for properly separating and preparing

recyclabies for collection. For example, the following
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paragraphs were part of the North HempStead, New York's
| 7

separate ordinance for newspaper recycling:

\
|

Section 3-A. After adequate notice has been published, \
posted, and publicized for a garbage and refuse district ;
or for a particular collection area, it shall be mandatory %
for persons who are owners, leasees, or occupants of .
residential dwellings in the town to separately bundle : g
newspapers for collection and recycling. Said newspapers '
shall be placed in kraft bags or tied securely with rope
or cord in packages not exceeding fifty (50) pounds, and
said packages shall be placed separately at the curb for
collection on days specified by the Commissioner of

Public Works under the rules and;regulations prescribed. .

Many mandatory collection ordinahces also state that
mixed refuse'containe;s holding clean;newsprint will not bé
serviced until the clean neWépaper haé been removed. Some
»communities threaten fines for failuré to separate recyclables
from mixed refuse. Other éommunitiés;affix a tag or sticker
to the refuse container which explain% the violation to the
separate collection ordinance and requests that the householder
separate recyclables from mixed refuse. |

Political opposition to the enactment of a préposed
mandatory ordinance is sometimes common. 'Ppliticians often’
oppose a mandatory separate collectién ordinance because thev
perceive thatkresidents will object ﬁo alchange in refuse
preparation habits. Therefore, many municipalities choose

to support a voluntary
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approach until the collection operation is stable and public
acceptance'is evident. However, in attemptlng to sell the
mandatory approach to separate collection program, many
commun;tles have developed community awareness campaigns
which explain the benefits of the program, the need for.a

mandatory approach, and the need for community support.

Mandatory/Voluntary Breakdown

Table 19 presents a breakdown of voluntary and mandatory
separate collection programs * As expected, voluntary programs
exceed mandatory programs by 3 to 1. The mandatory/voluntary

breakdown remains relatively unchanged from Ehe August 1974

survey.

The majority.of mandatory separate collectioﬁ programs
are found in the mid—Atlantic and northeastern sections of
the United States. It appears that the concentration of'.
mandatory programs in thls section of the United States is
a result of the need to reduce waste tonnages because of
reduced landfill space and increased solid waste haullng
costs. A particularly hlgh percentage of mandatory programs
is found in New Jersey. In addition to a desire to reduce

disposal volumes, the abundance of mandatory programs in

*Appendix D ig a listing of programs With‘mandatory.ordinances.'
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New Jersey is a result of a large paper manufadturer's

desire for guaranteed large volumes Of‘used‘ﬁewSpapers from

its contracted communities. o
. ' |

TABLE 19
MANDATORY/VOLUNTARY ?ROGRAMS

| i
| ' i
|

Tvpe ,.Numbér,of'Prggrams,  Percentage
Voluntary | ' * 134 ﬁ | | 75.7
Mandatory 43 i 24.5
Total 177 | 100.0

Total missingﬁéases;_o

Mandatory Ordinance Enforcement

|
i
|

Slightly more than one-half of the mandatory programs
responded that ordinances were énfbrcgd (Table 20). Enforcement
methods ranged from phohe calls to‘reéidents who failed to
separate recyc¢lablés from'mixed refuéeito refusal of the
collector to pick up mixed refuse. In the latter enforcement
method, many communities placed clrculars or stxckers oh
trash baygs and cans explainlng why the mmxed refuse had not

been collected (Figure 10.).
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Department of Waste Management
Town Hall ‘

66 Main Street

West Crange, N,J. 07052

Dear Resident,

On a quantity of was
found in your garbage at - ‘ .

Perhaps you are not aware of Town ordinance #406-76,

. 11:10-3a which states "...it shall be mandatory for all
persons who are owners, lessees, or occupants of residential
premises within the Town of West Orange having interior or
exterior curbing to separate used newspapers and glass from
all other solid waste produced on such premises." At your
option, you may dispose of your newspapers and glass by any
" lawful means. However, as you know, the Tewn provides you
with a regular curbside collection service of newspaper and
glass so that these items may be recycled. If you have
misplaced your schedule of these collections in your
neighborhood, -please call 325-4159 and request another,

We would like this letter to serve as a general reminder
because, although we have the authority to write a summons
which requires a court dppearance and possible fine, we only
‘employ it as a last resort, The program is of great value
to our enviromment alone, .Fuel oil savings from recycling
newspapers is 40%, and energy savings from glass recycling
can be as high as 307, Furthermore, every ton of recycled
newspapers means 17 trees need not be cut down. Besides,
the Town receives a rebate from the regular garbage
contractor of $6.00. for each ton of ‘newspaper and glass it
recycles,

fo please, don't throw away something that can be
re-used, AND THEN PAY TO BAVE IT BURIED: 1If you have
8ny questions, please contact the Department of Waste
Management at 325 - 4159, Your anticipated cooperation is
greatly appreciated,

Cordially,

The Department of Waste Management
Tel. 325 - 4159
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TABLE .20 |

MANDATORY ORDINANCE ENFORCED

Response ~ Number of‘Programé Percentage
Yes _ 15 | 53;6
No 13 1 46.4
Total 25 ? 100.0

No answer: 15

Total missing cases: 15

Although it aépears from Table 20§that.slightly‘more
than .one-half of the mandatory programs were enforced, this
conclusion is questionable in light og the fact that more
than one-half of the mandatory programs chose not to respond
to the "enforcement" question. The méjority«of mandatory
programs that did not respond to the énforcement question
appeared reluctant té state that the qrdinance was not
enforced. Given the ébundance of no fesponses to the
mandatory ordinance enforcement question, along with the
time and expense involved in checking?each refuéelcan and
bag for recyclables, it should be concluded that most separatg
collection ordinances are not enforced.
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Relationships with Participation and Diversion Rates

The study hypotheéized that participation rates and
waste diversion iates would be related to a mandatory/voluntary
approach to separate collection, i.e., mandatory programs
will promote higher participation and waste diversion rates
than voluntary programs.  Sixteen of the 43 mandatory
programs weré not included because they either had bad
:participétion rate data (as defined in Chapter 1I), or did not
respond to the participatidn rate question.,‘Likewise, 37 of
the 134 voluntary programs were also ﬁot included becausé of

the same reasons.

Although not a strong relationship, participation rates
appear to be related to mandatory/voluntary approaches
(Tau C = .32).* Fifty-nine percent of the mandatory‘érograms
had participation rates of 50 percent or more, while‘only
19 percent of the' voluntary programs had parﬁicipation rates
in ;he same category. The majority of voluntary programs
(45 percent) had participation rates between 20 and 49
percent. However, only 1l percent of the mandatory programs,
as compéred to 36 percent of the voluntary programs, had

participation rates of 19 percent or less.

*Significant at .0000 level.
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Newspaper diversion rates also appeared to be related:

+o mandatory/voluntary approaches to'separate collection

‘(Tau C =0.36).* Thirty-eight percent of the mandatory

programs were in the hlghest newspaper dlvers1on rate

category (more than 2.1 tons per 1,000 people per month),

while only 7 percent of the voluntary programs were in the

same category. Seventy-one perceht of the voluntary programs*
were in the two lowest newepaper diversion rate categOries'

(0 to 1.11 tons per 1,000 people per'mohth), as compared to
only 28 percent of the mandatory programs in the same

category. Thirty-five percent of the mandatory programs

fell into the good diversion rate category (1. 12 to 2.09 tons ™ |
per 1,000 people per month), as compared to 22 percent of
the voluntary programs. When Wastepaper diversion rates
were tested against the mandatory/voluntary program approach, |

no significant relationship was found (Tau C =0.13, significant.

at the .2;level).

Antiscavenging Ordinances
Many separate collection recycliné programs are plagued
with scavenger problems. Scavengers**fare unauthorized per-
sons picking up recyclable material before the authorized

municipai or private collection truck arrives; If the goal

*gignificant at .0000 level.
.*%In some areas in the U.S., licensed haulers are termed

"scavengers.'

74 o




of a separate collectlon program is prlmarmly to reduce the volume .
solid Waste golng to the landfill, scavengers do not pose a

problett. 18

However, if the program goal is to obtain tevenues
from matérial sales, scavengers=can severely reducé the
, volume of eeparated recyclables and, "’ therefore, reduoe

-revenue .

The probabiliﬁy of scavenéer problems occurring in a
'2 given community is greaéer when material prices are high -

. then. when prices are low. In the summer of 1974, Hempstead,
New York rece1Ved $9 per ton for newspaper collected and
.de11Vered to‘the‘paper'stock,dealer. Although no scavengers

were evideéent at the $9 prlce, when paper prices 1ncreased to
$17 per ton, the city lost about 40 percent of its newsprlnt

to scavengers .l ?

In response to actual or antlclpated scavenger problems,

"many communltles have enacted antlscavenglng ordlnances or

added provisions pertalnlng to scavengerS‘Within exisﬁing
mandatory and niixed refuse collectlon ordinances. Antiscavenging
ordinances usually state that it is unlawful for any unauthorlzed
‘person or firm to collect the separated materials(s).

Most antiscavenging ordinances state fines for scaVenglng

randging from $25 to $350. .
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Although most antiscavenjing ordinances claim municipal
tltle to the recyclables once they are placed at curb51de,
antiscavenging ordinances do not restrict res1dents from
giving their recy¢lables to volunteer organlzatlons. Many
service organizations for example, sponsor newspaper drives
several times per‘year as a way of earning extra revenue for
the organization. To avoid confusion, a municipality should
indicate where recyclables for volunteer drives should be

|

placed. ' L | '
|
|

|
Scavenger Ordinance Breakdown
|

Approximately two-thirds of the 174 programs respoﬁding
stated that scavengers were a problem, especiaily when mar-
ket prices for wastepaper were high (Table 21). However,
only 51.1 percent of the 174 communities surveyed had an
ordinance to deter unauthorized individuals from collecting
separated materials before the authorized collector arrived
(Table 22) .* The percentage of separate collection programs -
with scavenger ordinances in September lq77 remalned rela-
tively unchanged from those programs in August 1974.

¢
|
i
|

*aAppendix D is a listing of programs with antiscaVenging ordinances.
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TABLE 21

SCAVENGER - PROBLEMS

Response Number of Programs Percentage
Yes 114 | 65.5
No 60 . 3.5

Total 174 | '100.0

.No answer: 3

Total missing cases: 3

TABLE 22

SCAVENGER ORDINANCE

Response Number of Programs ' Percentage
Yes 89 51.1
No | 85 g 48.9

Total 174 100.0

No answer: 3

Total missing cases: 3
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Sgavenge:"Ordinance'Enforcement : | - | i
|

Approximately 61 percent of the 51 ¢dmmunitie$ responding
to the scavenger ordinance enforcement question, 60.8 percent stated
that the ordinance was enforced,;while’39f2 percent statedlthet‘the
ordinance was not enforced (Tabie 23). Enforcement methods
ranged from fining the scavenger (s) to pub11c1z1ng the scavenger's L:
name in the local newspaper, However, ults of scavenger
ordinance enforcement appear questlonable in llght of the
fact that close to one-half of the .89 communities w;th |
scavenger ordinances did not respond. In addition, many of tne
39.2 percent of those communities that elaimed ﬁhat the

scavenger ordinance was not enforced stated that the ordinanée

itself was not enforceable,

TABLE 23

SCAVENGER ORDINANCE ENFORCED

Resgponse ‘ ' Number Qf Progﬁamselvwl Percentage

Yes - 51 60.8

No | 20 . 39.2 ‘
Total -S| | 100,0

No answer: 38
Not applicable: 88

Total missing‘cases;'lzﬁl




Like tne mandatory separate colleotion ordinance,
antiscavenging.ordinanoes are difficult to enforce for
several reasons. The major enforcement problem 11es in the
time and expense involved in spotting scavengers Whlle they
are collecting materials. Therefore, most separate collection
programs rely on citizens totreport scavengers to the police
before separate collectlon begins. Secondly,'although most
antlscavenglng ordlnances c1te several persons and/or departments
which are responsible for enforcing the ordlnance, it is
usually never clear who‘nasvthe major responsibility for
enforcing the ordinance and prosecuting the scavenger. |
Finally, many munioipal'judges arevreluctant to impose fines

on scavengers because they view the crime as insignificant.
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VII. PUBLICITY

Ongoing publicity about separate collectlon is essential

in encouraging and retaining resident part1c1patlon in the

program. This chapter will describe and evaluate the publicity

methods used by separate collection prqgrams.

Publicity Before Implementation

Publicity before 1mplementatlon o£ a separate collection
program provides residents with a ratlonale for the program
and instructions on how they can parthlpate.zov The program
rationale explains why a separate colléction prograﬁ‘is
important, e.g., conservation of maﬁerials and'energy, decreased
disposal costs, increased life of 1andfill, economic benefits.

The participation instructions describe the procedure for
separating, preparing, and placing the materials out for
collection and inform residents of the?separate collection

schedule. h

Approximately 99 percent of 156 saparate collection‘
programs publicizedltheir separate collection program brior
to its implementation. Table 24lpresents numerous types of
publicity used by 156 prograﬁs before;implementatibn of the
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TABLE 24

PUBLICITY BEFORE AND AFTER IMPLEMENTATION

V~Number and Percent of Number and Percent of-. -

Programs Using Programs Using
Type of Publicity Type of Publicity
' "before after
Type of Publicity‘ Implementation* Implementation+
Newspapers 142V(9l.0%) . 127 (75.5%)
‘Circulars .79 (50.6%) 67 (39.8%)
Announcements from/to 48 (30.7%) . 56 (33.3%)
civic groups '
Radio spots = 42 (26.9%) 45 (26.7%)
Posters 36 (23.0%) ' 32 (19.0%)
School programs . 35 (22.4%) 43 (25.5%)
 Speeches 34 (21.7%) 42 (25.0%)
Leﬁter from mayor or 32 (20.5%) 26 (15.4%)
elected official ‘ .
Television spots | 24 (15.3%) 20 (11. (%)
Calendar showing 24 (15.3%) 10 ( 6.4%)
collection dates
Notices in utility _ 21 (13.4%) 25A(l4.8%)
billings C
Contests ' 11 ( 7.0%) - . 9 ( 5.3%)

Buttons 4 ( 2.5%) 4 ( 2.3%)

*156 programs responding.
+168 . programs responding.
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‘geparate collection prpgram. ‘Newspaper publicity, ususally
in the form of advertisements and/oxr artiéles about.the A L ]
program operation, was used by 91 percent‘ofrthe commuqities.", ‘ .
‘Circulars and announcements to/from‘civicjgroups, apnouncinq the *
start of the program, were used by 50.6 pércent and 30.7 percent
"of the programs respectively. Public service radio announcements
and/or radio interviews were ﬁsed byi26}91percent of the
programs. A letter from the mayor or othér elected official,

perceived to be the most effective publicity to generate

participation, was used by only 20.5 percentiof thé.programS"

before implementation.

Most communities did not have the personnel or money to ' | |
coordinate large-scale publicity program%. ‘Many communities
received help from local environmental groups, civic and |
neighborhood organizations, garden clubs; and boy scout
troops in carrying out the separation co;lection publicity.
Groups like the local Leagué of Women Voters often gave |

speeches, made posters, distributed circulars and organized

school programs at little or no cost to the community.

Publicity After Implementation

" publicity campaigns after implemenﬁation of the program

were very similar to the types of publicity'used prior to
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- implementation of separate collection (Table 24). Requests
for participation were most frequently found in newspaper
articles and advertisements, circulars, and announcements to

civie groups.

However, many communities significantly reduced tﬁe amount
of Pub;icity going to residents once the separate collection
program was started, Approximately 11 percent of the :
}168 programs surveyed did not publicize the program ét all
once separate cdllection had begun. By comparing the amount and type
of pub;icity before and after starting the program, it appears
thét publicity costs and personnel are the'major reasons for
reduced publicity after implementation of the separate collection
program, Cost-intensive types of publicity, e.g., newspaper
advertisements, circulars, posters, and calenders, were used
by fewe; communities after prqgram impleméntation than befcrek
implementation. In cgntfést, 1éss'9xpen$ive types of publicity,
€.g., announcements from and‘tb_civic_groups, school progfams. notices
in utilityAbillings, and'speeches were used by more communities
after implementation than before implementation of'sépatate

collection.
Although the amount of publicity decreased after program

implementation, many communities saw the importance of

encouraging resident interest and participation in the
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‘ | .
program. Some communities publicized the quantity of material

being recycled each month and the amount?of revenue being
co i

received for the recovered materials (Figure 11).
|

Publicity Effectiveness

[

!
This study attempted to estimate thé effectiveness

of publicity in motivating resident participation. Based

on the publicity effectiveness resulté of surveys conducted

in Marblehead and Somerville, Massachusetts, and other similar
surveys, 13 publicity methods were evalu@ted and assigﬁed a value, .

of 1 to 6, according to their estimated effectiveness in

motivating participation, as follows:

Effectiveness |
Categories (point values) Publicity Methods
6 ' Letter from local government ?
5 Circulars{ calendars, notices
in utility billings
4 . Newspaper articles or advertisemenﬁs
3 Contests,lspeeches, announcements
to/from civic groups, school
programs
2 , Radio/telévision spots
1 Posters, buttons

Additional point values were added to take into consideration

communities that used a variety of ppblicity methods.

l1ied for each community and four

publicity’

effectiveness scores were tal
" categories were established: poor,

i
I

"publicity effectiveness

fair, good, and excellent.
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FIGURE 11 ‘

AS A REMIINDER. ..
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Table 25 is a breakdown,of the estimated effectiveness
of publicity before implementation of the eeparete colleétion
program. Twenty-seven and five-tenths pereent of the programs had
"pooxr" publicity campaigns before program impleﬁentation. Publiciiy
from these programs was generally limited Ee announcements
in local newspapers or doorfto-door circulérs. rAnother'27.6
percent of the programs had "fair" publicity campaigne, using
combinations of newepapers and circulars, hewspapefs and lettefs
from the mayor, or newspapers and one of ‘the publici;y‘methgdsm
from Effectiveness Category 3 (see Figure 13). Twenty-seven
percent of the programs had "good" publicity campaigns.
Good publicity campaigns,generally'involvéd the use of
three or four publicity methods. .Combinaﬁidns of newspapers,
circulars, and several publicity methods in Effectiveness
Categorles 2 or 3 were usually found in good publmclty ' ‘
campaigns. Sixteen percent of the programs produced "excellent"
publicity campalgns prlor to 1mplement1ng the separate collect;on
program. Combinations of newspaper publlclty, clrculars, letters
£from the‘mayor or an elected official, and several publicity
methods from Effectiveness Categories 4, %, and 6 were‘

enerally found in "excellent" publicity ¢ampaigns,
g
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TABLE 25

ESTIMATED EFFECTIVENESS OF )

PUBLICITY(BEFORE IMPLEMENTATION : L
e | ‘ e
Estimated Number of
Effectiveness = - - ____ Programs = - ____Percentage - ol
No publicity 2 - 1.3
Poor 43 : . 27.5 e
Fair | 43 27.6
Good . 43 ' 27.6 i
’Excellent - 25 , 16.0 B
TOTAL - 156 . 100.0 iy

No Answer: 21
Total Missing Cases: 21

Table 26 is a breakdown of the estimated effectiveness
of publiqity after implementation of 168 separate collection
programs. The majority of the programs had "fair" publlclty e
campaigns, us1ng comblnatlons of nhewspapers and circulars,
newspapers ‘and a letter from the mayor, or newspapers and one
of the publicity methods from Effectiveness Category 3
(see Figure 13). Twenty-three (23) percent Qflthe pPrograms
had "good" publicity after implementation of Separate collection.
Combinations of newspapers, circulars, and several publicity

methods in Effectlveness Categories 2 or 3 were usually found

in good publicity campalgns. Approximately 21 percent of the
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programs produced "poor" publicity camﬁaigns; usually limitéd

to occasional announcements in the newspaper or circulars. ) ;
Fifteen (15) percent of the publicity campaigns after separate |

collection implementation were considered "excellent."

TABLE 26
ESTIMATED EFFECTIVENESS OF

PUBLICITY AFTER IMPLEMENTATION

Estimated Number of

Effectiveness ' Programs ! Percentage
None (no publicity) 18 ' i 10.7 -
Poor 36 i . 21.4
Fair 49 29.2
Good 39 | 23.2
Excellent 26 ; 15.5
TOTAL 168 j 100.0

No Answer: 9
Total Missing Cases: 9
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APPENDIX A

MUNICIPAL WASTE GENERATION AND COMPOSITION
'IN THE U.S,, 1975%

Total Tons in the

Waste $tream in Percentage
Millions of Tons : Composition
Component {38 _discarded) —{ag discarded)
Paper , BT 29,0
‘News 6.9 s
Cbrrugated | V 9.9 a | :.7.7 , 
Office paper : 4.5 B ‘3;5;
~ Other | | 15.9 12.4
Glass R 13.3 10.38 |
Metla o 12.2 9,82
'Ferraus ‘ | 10,8 o . 8,4
A;uminum ' | 0.9 . ‘ 7T
Other | 0.4 - .3
Food waste | . 22.8 | 17,8
Yard waste - 2.0 20.3
" Other o  16.6 ~ 12.96
Total | 1282 ~100.0

U;s. Environmental Preotection Agency, Office of Solid Waste,
Resource Recovery Division, and Franklin Asgociates, Ltd.
Revised February 1977. Details may not add due to rounding.




APPENDIX B

 SEPARATE COLLECTION PROGRAMS

Region I

Bloomfield, CT
East Hartford, CT
EBast Lyme, CT
Greenwich, CT
Newington, CT
Norwalk, CT
Stamford, CT
Wethersfield, CT
West Hartford, CT
Manchester, CT
Waterford, CT
Durham-Middlefield, CT
Enfield, CT
Hartford, CT
Tewkesberry, CT
Waltham, MA
Lexington, MA
Springfield, MA
Andover, MA
Bedford, MA
Wewton, MA
Pittsfield, MA
Somerville, MA
Topsfield, MA
Rocky Hill, CT
Worth aven, CT
Waterbury, CT
Marblehead, MA
Cambridge, MA
Beverly, MA
Peabody, MA
Chelmsford, MA
Hamilton, MA
Brookline, MA
North Andover, MA
Salem, MA

South Hadley, MA
Stoughton, MA
Hampton, NH

New Market, NH

(May 1978)

Barrington, RI
Lincoln, RI

. Tiverton, RI

Northfield, VT
Winchester, CT
New Hartford, CT

1
|
Region II

lMount Xisco, NY
New Cassel, NY
Ossining, NY (town)
Pleasantville, NY
Harrison, NY
Tarrytown, NY
Oceanside, NY
Bronxville, NY
Ardsley, MY
Hastings, NY
Ossining, NY
White Plains, WY
Yonkers, NY
Lynkirook, NY
Carmel, NY
Ithaca, NY

Rye, NY

" Dobbs Ferry, NY

Millburn, NY
Summit, NY
Union City, NJ

" Ridgewood, NJ

Clifton, NJ
Tenafly, NJ
Lyndhurst, NJ
Leonia, NJ

Hasbrouck Heights, MJ

Bergenfield, NJ
Bloomfield, NJ




East Windsor, NJ
Glen Rock, NJ
Paramus, NJ

River Edge, NJ
Closter, NJ

Ocean, NJ
Plainfield, NJ
Shrewsbury, NJ-
Fair Haven, NJ ,
Little Silver, NJ-
Rumson, NJ '
Wharton, NJ

Ramapo, NY

Great Neck, NY
North Hempstead, NY
Briarcliff ianor, NY
Garden City, NY
Floral Park, NY
Irvington, NY
Mamaroneck, NY

MamarOneck-Larchmont,,NY

Pelham Manor, NY
Hew Rochelle, NY
Peekskill, NY
Pelham, NY

Oyster Bay, NY
Rockville Center, NY
Courtland, NY '
North Tarrytown, NY
New York, NY
Rutherford, NJ

West Orange, NJ

Upper Saddle River, NJ

Bound Brook, NJ
Pasaic, NJ
Ringwood, NJ
Franklin, NJ
Somerville, NJ
Princeton, iJ
Hackensack, NJ-
Lodi, WNJ
Montclair, NJ
Teaneck, HJ ‘
Palisades Park, NJ
Metuchen, NJ

Region III

Alexandria, VA

Falls Church, vA
Fairfax, VA

Vienna, VA
Allentown, PA
Abington, PA
Swarthmore, PA
Darby, PA - .
Clifton Heights, PA
Greenbelt, MD C
Bowie, MD

Rockville, MD

Region IV

Boca Raton, FL
Oakland Park, FL
South ‘Miami, FI,
Signal Mountain, TN
Temple Terrace, FL
St. Matthews, Ky
Lexington, XY
Birmingham, AL
Macon, GA -

Region V

Sho:ewood, WI
Madison, WI

' Sheboygan, WI

Racine, WI

Bayside, WI
Milwaukee, WI
Menasha, WI

Two Rivers, WI
Appleton, WI
Oshkosh, WI '
Huntington Woods, MI
Birmingham, MI
Brooklyn Center, MN
Mankato, MN '
Columbia Heights, MN
North Mankato, MN




Wyoming, OH _ Region IX .
Indian Hill, OH : ' .

ROllihg Meadows, IL San Mateo, CA

Rockford, - ‘ Downéy, CA : o]
Aurora, IL ' Palo Alto, CA ' %
Bloomington, IN ‘Santa Barbara, CA -
_Atlanta, IN Fresno-Clovis Metro Area, CA

Wabash, IN " Bl Cerrito, CA

Speedway, IN ) - 8an Franeisco, CA

Greéncastle, IN Fullerton, CA : ‘
Glendale, OH Ontario, CA - I
Franklin Park, IL . Berkeley, ' CA : j
Whitefish Bay, WI ~ ' San Diego, CA

Santa Maria, CA
Foster City, CA |
Burlingame; CA . :

|

Région VI . Hillsborough, CA-
‘ - 8an Mateo, CA
El Faso, ™ Belmont, . CA
PDallas, TX : ilalf Moon Bay, CA
‘Unioncity Park, TX San Bernardino, CA
Garland, TX Pacifica, CA
‘ . Dbavis, CA

Palm Springs, CA
Sacramento County, CA

Region VII - ‘gan Luis Obispo, CA
. Santa Rosa, CA
Crestwood, MO ' ' Newport Beach,; CA
University City, MO San Anselmo, CA .
Sioux City, IA A Modesto, CA . o !

Arcata, CA
. Tfusgon, AZ
'san Carlos, CA

Region VIII Redwood City, CA
Atherton, CA .
wWorth Glenn,; CO Menlo Park, ca
Bouldexr, CO | T
Fargo, ND |
Salt Lake Clty, Ut , o , L
Sioux Falls, SD ‘ - Regibn X

Helena, MT ‘ ,
omak, WA

B-3




APPENDIX C

MULTIMATERIAL‘SEPARATE COLLECTION PROGRAMS

East Lyme, CT (np, * magazines, glass, cans)
Newington, CT (np, clear glass)
Durham-Middlefield, .cT (np, glass)
Hartford, CT (np, metal)

Waltham, MA (np, corrugated, glass, cans)
Bedford, MA (np, glass, cans)

Hamilton, MA (np, glass, cans)

Marblehead, MA (np, glass, cans)

Newton, MA (np, glass, cans)

Somerville, MA (np, glass, cans)

Waterbury, CT (cans, glass)

Ithaca, NY (aluminum, glass, metals)
Summit, NJ (paper, glass)

Rutherford, NJ (np, clear glass)

West Orange, NJ (np, glass) ' ‘ :
Bound Brook, NJ (np, glass) o
Abington, PA (np, clear glass) : ‘
Greenbelt, MD (np, aluminum)

Bowie, MD (cans, clear glass)

Rockville, MD (np, metals)

Clifton Heights, PA (paper, glass)

Brooklyn Center, MN (np, cans, rags)

Mankato, MN (np, cans)

Atlanta, IN (np, magazines, glass, cans)

Wabash, IN (np, glass, cans)

Boulder, CO (np, glass, aluminum cans, tires)

Davis, CA (np, cans, glass)

San Luis Obispo, CA (np, glass, cans)

San Anselmo, CA (np, corrugated, tin, aluminum)

" Modesto, CA (np, cans, glass, motor oil)

Downey, CA (np, cans, glass)

Omak, WA (np, glass, cans)

Fresno, CA (np, cans, glass)

El Cerrito, CA (np, cans, glass, magazines, corrugated) ’
Arcata, CA (glass, corrugated, tin) e
Livermore, Ca (glass, corrugated, tin)

Andover, MA (paper, clear glass, colored glass, cans)
Topsfield, MA (np, corrugated, cans, glass)

Winchester, CT (paper, glass, cans) ‘

New Hartford, CT (paper, glass, cans)

*np = newspaper




APPENDIX D
PROGRAM DESIGN VARIABLES
(October 1977) |
Collection Material Mand. Antiscav.
Materials Collected Method Contract, Ord., Ordinance

Region 1 NP Mixed Glass Cans AM|RT C S

Bloomfield, CT * * *
East Hartford, CT * *| -
East Lyme, CT . * * * % * .
Greenwich, CT * . Sk * ~
Newington, CT . | )
Norwalk, CT * R box ’ * *
Stamford, CT - % %*
Wethersfield, CT * *
West Hartford, CT
Manchester, CT
Waterford, CT * % *
DurhamrMiddlefield, CT ‘ .

Enfield, CT
Hartford, CT
Rocky Hill, CT
North Haven, CT
Waterbury, CT . * *
Tewkesberry, MA
Waltham, MA * % *
Springfield, MA * : _ * ! %
Andover, MA * * *
Bedfoxrd, MA , * * *
Newton, MA ' .
Pittsfield, MA 1 %= 0 %
Somerville, MA
Marblehead, MA . * * % % *
‘Cambridge, MA : ‘
Beverly, MA
Peabody, MA
Chelmsford, MA
Hamilton, MA
Swampscott, MA * .
Arlington, MA
Hampton, NH
New Market, NH *
Dover, NH *
Barrington, RIL )
Lincoln, RL *
Tiverton, RIL *
Northfield, VT %

*
*
*

* *
%
*
* % F ¥
*

% % F ¥ * * * * S % % ¥ ¥
* *
#* *
%
% *
* o ok ¥ % ¥ * *
%
* * *

*

*
g
ook Sk % % % b %ok Sk 3 % % F

NP
mixed
glass

cans
A
M

newspapexr

mixed wastepaper
nixed or color softed
aluminum and bi-mptal
bulk aluminum scrpp
bulk metal scrap

nonu




APPENDIX D
PROGRAM DESIGN VARIABLES
: (October 1977)

Collection Material Mand. Antiscav.
‘Materials Collected Method Contract Ord. , Ordinance

Region 2 ‘|NP_ Mixed Glass Cans AM{RTC S

Millburn, NJ *
Summit, NJ ® ®
Union' City, NJ
Ridgewood, NJ
Clifton, NJ
‘Tenafly, NJ
Leonia, NJ . *
Hasbrouck Heights, NJ
Bergenfield, NJ
Bloomfield, NJ : * 1=
East Windsor, NJ
Glen Rock, NJ
Paramus, NJ
River Edge, NJ
Rutherford, NJ
West Orange, NJ
Bound Brook, NJ
Pasaic, NJ
Ringwood, NJ *
Franklin, NJ *
Somerville, NJ
Princeton, NJ
Lodi, NJ
Montclair, NJ
Teaneck, NJ
Metuchen, NJ
Mount Kisco, NY
New Cassel, NY .
Ossining, NY (town) *
Pleasantville, NY
Harrison, NY
Tarrytown, NY *
Oceanside, NY * ] *
Bronxville, NY *
Ardsley, NY [*
Hastings, NY *
Ossining, NY *
White Plains, NY pe
Yonkers, NY *
Lynbrook, NY *
Carmel, NY *
Ithaca, NY * * %
Rye, NY * -
Dobbs Ferry, NY
Ramapo, NY
Great Neck, NY

" North Hempstead, NY

FoE k% K R X % R %% % oo
% %
E
% % % % * * Ok N % ¥ %
* % % %% * *
R E R R * * % % %

% % % N % % %
*
*
*

* ¥

L

¥ % LG B B T RV *%*%***%*****%***%***%
* * %
* % N o %

*




APPENDIX D .
PROGRAM DESIGN VARIABLES

(October 1977)

: . Colleétion Material Mand. Antiscav.
Materials Collected Method Contract Ord. , Ordinance o !

Region 2 (cqntinued) NP Mixed Glass Cans AM{RTECS < i.

Briarcliff Mamor, NY *
Garden City, N¥
Floral Park, NY *
Irvington, NY . ) *
Mamaroneck, NY
Mamaroneck-Larchmont,
Pelham Manor, NY

New Rochelle, NY
Peekskill, NY *
Pelham, NY d
Oystexr Bay, NY
Rockville Centre, NY %
Courtland, NY % ]
New York, NY * * . *

*

I
* ¥

% % % ok B N N ¥ *
*
*

*
o
%
* %
*
&
* #* b ¥ Ok

Region 3 | ‘ .

*
*

Greenbelt, MD * . *
Bowie, MD * *
Rockville, MD 1 * %
Allentown, PA
Abington, PA
Swarthmore, PA *
Darby, PA

Clifton Heights, PA
Alexandria, VA
Falls Church, VA
Fairfax, VA ’
Vienna, VA

* %

X-**_X-X-X- * %

% bl

*

oW % ¥ % N ¥ *

& % % *
% % % X * %

Region &

Boca Raton, FL
Oakland Park, FL
St. Matthews, KY
Lexington, KY

* ¥ % *
*
*




Region §

Materials Collécted

APPENDIX D

PROGRAM DESIGN VARIABLES
(October 1977)

Collection

Method . Contract

Material Mand.
_Ord.

Antiscav.,

NP_ Mixed Glass Cans A M

RIGCS

Ordinanqe

Rolling Meadows, IL
Roc¢kford, IL
Aurora, IL
Franklin Park, IL
Bloomington, IN
Atlanta, IN
Wabash, IN
. Speedway, IN
Greencastle, IN
Huntington Woods, MI
Birmingham, MI
Brooklyn Center, MN
Ma‘nkatq, MN

North Mankato, MN
Wyoming, OH

Indian Hill, OH
Glendale, OH
Shorewood, WI
Madison, WI .
Sheboygan, WI
Racine, WI

Bayside, WI
Milwaukee, WI
Menasha, WI

Two Rivers, WI-
Appleton, WI
. Oshkosh, WI
Whitefish Bay, WI

Region 6

E1l Paso, TX

Dallas, TX
University Park, TX -
Garland, TX

Region 7

Qréstwood, MO .
University City, MO

*

LRI R RS R E R

LA R E R E R

*
*




APPENDIX D 1
PROGRAM DESIGN VARIABLES
I(October 1977) :

.Collec;tion Material Mand. Antiscav.

Materials Collected ', Method Contract, Ord., Ordinance
Region 8 NP Mixed Glass Cans AM|{RICS |
i [
North Glenn, CO * * ‘ ;
Bouldex, CO * * % E
Sioux Falls, SD | * . 1 o* ;
~ Salt Lake City, UT * | = * *
' |
|
Region 9 :
{ Tuscon, AZ % * % * i
"~ Downey, CA * * | % % * i
Palo Alto, CA * % % ;
Santa Barbara, CA * . o o* % [
Fresno-Clovis, CA * * b * ‘ % E
San Francisco, CA * * ; * * ‘
Fullerton, CA * * ‘ * i
Ontario, CA * % * % |
Berkeley, CA * oox * * E
San Diego, CA * * % * |
. Santa Maria, CA * *
. San Bernardino, CA * * % * * i
" Pacifica, CA * % ,
Davis, CA * * * * % * [
Palm Springs, CA * % % * I
Sacramento County, CA * % * *
San Luis Obispo, CA * * * # *
~ Santa Rosa, CA * *
* * % *

Newport Beach, CA ‘

S
i

San Anselmo, CA * % [ BE %*

- MOngtO, CA * * * [ % . ;
1

i !

|

« Region 10 f
Omak, WA ‘ * * BE

' ‘ i
:

pal743 L

SW-778 |

i
|
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