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Abbreviations

ANJR— Association of New Jersey Recyclers

BFI — Browning Ferris Industries

CCA — Container Corporation of America

C&D — construction and demolition

C-E — Combustion Engineering

CEI — Citizens for Environmental Improvement
CFC's — chloroftuorocarbons

CMCMUA — Cape May County Municipal Utilities Authority
comm — commercial .

CRC — Community Rehabilitation Center
CSWMB — California Solid Waste Management Board
CSWMP — Comprehensive Solid Waste Management Plan
cy— cubic yard

DEM — Department of Environmental Management
DEQ — Department of Environmental Quality

DO — drop-off

DPW — Department of Public Works

EDF — Environmental Defense Fund

ENCORE — Environmental Container Reuse

EPA — Environmental Protection Agency

F — Fahrenheit

FCR — Fairfield County Recycling

FY — fiscal year

HDPE — high density polyethylene

ILSR — Institute for Local Self-Reliance
instit/inst — institutional

IPC — intermediate processing center

IPF — intermediate processing facility

Ib— pound

LDPE — low density polyethylene

MARC — Monroe Area Recycling Committee

MRF — materials recovery facility

MSW — municipal solid waste

NARC -~ Naperville Area Recycling Center

NA — not available

NHRRA — New Hampshire Resource Recovery Association
NoCAL — Northern California

O&M — operating and maintenance

PCB — polychlorinated biphenyl

PET — polyethylene terephthalate

PP —polypropylene

PS — polystyrene
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PSE&G — Public Service Electric and Gas
PVC — polyvinyl chloride

RCC — Recyclables Collection Center

REA — Richmond Environmental Action

RFP — request for proposal

RMR — Recycle Minnesota R esources

RRT — Resource Recycling Technologies
SRMG — Sound Resource Management Group
SWA — Solid Waste Authority

SWAC — Solid Waste Advisory Commission
SWMA — Solid Waste Management Authority
SWMP — Solid Waste Management Plan
TURF — Total Urban Recycling Facility

UC — University of California

WMI — Waste Management, Inc.
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Sample Conversion Factors

Waste generation rates used in this report are based on tonnage figures provided by recycling
coordinators and other local officials, who may have estimated the data or relied on other sources,
such as private haulers. In a few instances, ILSR staff obtained tonnage data directly from the private
sector. Communities, in several cases, measure materials in cubic yards and use conversion factors to
calculate tonnage figures. When local conversion factors were unavailable, ILSR staff estimated
tonnage recovered using commonly accepted conversions factors. Sample conversion factors utilized in
this report are listed below.

MIXED MSW (compacted)

Conversions Used By Communities:
785 Ibs/cy (0.39 tons/cy) or 2.55cy/ton
Source: Solid Waste Management Plan Revision, Sonoma Co., CA, May 1990.

667 bs/cy (0.33 ton/cy)
Source: Naperville, IL

Conversions Found in the Literature:
500 - 700 Ibs/cy (0.25 - 0.35 tons/cy) or 28-4cy/ton
Source: Solid Waste Data: A Compilation of Statistics on Solid Waste Management Within the United
States, US EPA, August, 1981.

600 Ibs/cy (0.3 tons/cy) or 3.3 cy/ton
Source: Association of New Jersey Recyclers (ANJR), Directory, 1987,

MIXED MSW (uncompacted)
2001bs/cy
Source: Solid Waste Data;: A Compilation of Statistics on Solid Waste Management Within the United
States, US EPA, August 1981,

MIXED YARD WASTE (average compaction)

Conversions Found in the Literature:
600 Ibs/cy
Source: Yard Waste Composting, US EPA, April 1989.

Conversions Used By Communities:
620 1bs/cy
Source: Recycled Wood Products, Berkeley, CA

650-750 Ibs/cy
Source: Portland, OR

660 lbs/cy
Source: West Palm Beach, FL
MIXED YARD WASTE (loose)

200-250 bs/cy or 9 cy/ton
Source: Portland, OR
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LEAVES (average compaction)
500 Ibs/cy (320 - 500 bs/cy)
Source: Yard Waste Composting -- A Study of Eight Programs, US EPA, April 1989,

450 Ibs/cy
Source: ANJR Directory, 1987.

1,000 Ibs/cy
Source: New Jersey Department of Environmental Protection

LEAVES (vacuumed)
700 Ibs
Source: New Jersey Department of Environmental Protection

LEAVES (loose)
250 - 350 Ibs/cy
Source: ANJR Directory, 1987,

CHIPPED BRUSH
500 Ibs/cy
Source: National Recycling Coalition, 1989

COMPOST (finished)
1,500 Ibs /cy
Source: Yard Waste Composting, US EPA, April, 1989.

CHRISTMAS TREES
20 1bs/tree
Source: Summary of County-Wide Christmas Tree Recycling Project 1990-1991, Garbage Reincarnation,
Inc., Sonoma Co,, CA.

15.1 1bs/tree
Source: Dakota County, MN

FOOD WASTE
500 Ibs/cy (residential)
B0O - 1000 1bs/cy {(commercial)
Source: Suhr, J.L., Higgins, AJ. and Derr, D.A., Feasibility of Food Waste Recycling in New Jersey:
Fourth Quarterly Report to the Office of Recycling, 1984.

900 Ibs/cy (commercial)
Source: AshevillefBuncombe County Solid Waste Alternatives: Planning Workbook, ILSR, March 1985.

WATER
8.345 Ibs/gal
Source: Lindeburg, Michael R,, Engineering Unit Conversions, 2nd ed., 1990.

USED MOTOR OIL
7 Ibs/gal (6.5 -7.5 Ibs/gal)
Source: ANJR Directory, 1987. Range was arrived at by converting API gravity for 25-50% crude oil to
specific gravity (Perry’s Chemical Engineers’ Handbook, 6th ed.).

CONCRETE/ASPHALT (broken)
1.5 tons/cy
Source: American Rock and Asphalt, Richmond, CA.
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Introduction

As the performance of established recycling and composting programs improves, and as newer programs
benefit from their experience, the country's learning curve on materials recovery is accelerating.
Nevertheless, communities continue to need detailed information about the quantities of waste they
generate, how much of this they can recover, and the costs this entails. Such data are useful not only to
evaluate one's own performance and progress, but also as a way to compare oneself to others.

The Institute for Local Self-Reliance (ILSR) has been working to fill this information gap. Our reports
Beyond 25 Percent: Materials Recovery Comes of Age (1989) and Beyond 40 Percent: Record-Setting
Recycling and Composting Programs (1990) detail how 24 communities are recovering between 24 and 57
percent of their waste streams. We produced these reports for two reasons: (1) to share the experience
of the pioneers with those just starting up programs, and (2) to encourage communities to refine our
methodology and improve their own data gathering. This report, In-Depth Studies of Recycling and
Composting Programs: Designs, Costs, Results, continues to meet these objectives, while expanding our
data base of outstanding recycling programs.

The Institute prepared this report of 30 U.S. recycling and composting programs under a grant from the
U.S. Environmental Protection Agency (U.S. EPA). Under Phase I of this project, the ILSR gathered
data on source-separation recycling and composting programs of 30 communities. This included program
characteristics, waste generation and recovery tonnages, materials recovery rates, and equipment and
operating and maintenance costs.

During fall 1990, Institute staff surveyed hundreds of recycling coordinators and solid waste managers
by telephone and mailed nearly 100 written questionnaires. Based on the responses we received, the
ILSR and EPA staff selected 26 municipalities and 4 counties to document for this study. Seven of these
localities had been included in Beyond 40 Percent.

Almost half of the communities in this compendium were chosen because of their high recovery levels
(either in the residential, commercial, or construction and demolition debris sector). Other communities
were selected on the basis of location, population density, or model program characteristics such as
source reduction initiatives, food waste recovery, or salvage/reuse operations. To facilitate
comparisons and discussion of the factors that have led to successful programs, we also included several
communities whose recovery levels had remained low over a number of years . Communities selected for
study represent a balance of program characteristics: public and private collection, segregated and
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commingled set-out, sorting en route and sorting at an intermediate processing center, curbside and drop-
off, bottle bill locales, mandatory and voluntary participation, volume-based and flat refuse rates.

The table on the following page lists the 30 communities documented in this report, their populations,
and their residential, commercial/institutional, municipal solid waste, and total waste recovery
levels. We gathered and documented data using a uniform methodology so as to facilitate comparison
and make the information accessible. (See section on Data Definitions and Case Study Format.) This
report presents detailed data in case study format in three volumes: I: Rural Communities; IL: Suburbs
and Small Cities; and III: Urban Areas.

Volume I: Rural Communities details the characteristics of eight rural recycling and composting
programs, including one county program. It presents information for planning and evaluating rural
programs such as descriptions of model drop-off centers, salvage/re-use operations, co-collection
{collecting refuse and recyclables together), small-scale/low technology processing centers, food waste
recovery programs, and collective marketing techniques.

Volume II: Suburbs and Small Cities documents 12 programs in suburbs and cities with populations under
100,000, including two county programs. It describes successful residential curbside recycling programs,
comprehensive composting programs (including backyard composting), commercial and institutional
recycling initiatives, and multi-unit collection programs.

Volume III: Urban Areas covers 10 urban locales, including one county program. It provides information
for designing successful recycling and composting programs in high-density urban areas. These include
residential curbside collection programs that target multi-unit and apartment buildings, commercial
and institutional recycling and composting, food waste collection, construction and demolition debris
recovery, and materials processing and marketing.

Under Phase II of this project, the ILSR is producing a report summarizing and analyzing the data
gathered and documented under Phase I. This accompanying report will detail how communities can
maximize recovery rates by integrating the best features of the best programs.
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Selected Recycling and Composting Programs

Community Population Year Data Residential Commercial MSW Tatal
Collected Recovery Recovery Recovery Recovery
Rate Rate Rate Rate
Volume I: Rural Communities
Bowdgoinham, ME 2,189 FYS0 NA NA 54% 53%
Fennimore, WI 2,378 1990 51% 25% 38% NA
La Crescent, MN 4,305 1990 41% 9% 29% 41%
Monroe, WI 10,220 1989 32% 27% 28% 50%
Peterborough, NH 5,239 1990 42% 4%, 19% 18%
Sonoma County, CA 388,222 1990 15% 10% 1% 1%
Upper Township, NJ 10,861 1990 50% * 34% ¢+ NA 43%
Wapakoneta, OH 9.214 9/89-8/90 NA NA 20% NA
Volume II: Suburbs/Small Citles
Berlin Twnshp, NJ 5,620 1990 56% 61% 57% NA
Bouider, CO 88,000 1990 33% 12% 22% 16%
Columbia, MO 69,101 FYS0 11% NA NA 13%
Dakota County, MN 274,018 1990 29% 24% 28% NA
King County, WA 991,060 1990 19% 36% 30% NA
Lafayette, LA 90,000 FY90 13% 8% 11% NA
Lincoin Park, NJ 10,978 1990 49% 70% 62% NA
Naperville, IL 85,351 1990 32% NA NA NA
Perkasie, PA 7,878 1990 52% NA NA NA
Takoma Park, MD 16,900 1990 36% NA NA NA
West Linn, OR 16,557 1990 NA NA 50% 48%
West Palm Beach, FL 62,530 4/90-3/91 22% 0% 13% 12%
Volume IlI: Urban Areas
Austin, TX 465,622 FY89 7% NA NA 15%
Berkeley, CA 102,724 Fyga1 NA NA 22% 38%
Lincoln, NE 191,972 1990 3% 25% 12% 52% %
Mecklenburg Co., NC 511,433 1990 7% 22% 16% NA
Newark, NJ 275,221 1989 10%* 46% 1 NA 30%
Philadelphia, PA 1,633,826 FY90 6%* 16% ¢ 12% 11%
Portland, OR 440,000 1990 NA NA 33% NA
Providence, RI 160,728 1990 10% 13% 11% NA
San Francisco, CA 723,959 1990 37% 18% 26% 27%
Seattle, WA 516,259 1980 45% 40% 40% NA
Key: FY = fiscal yoar MSW = municipal solid waste NA = not available

Notes: Total waste is the sum of municipal solid waste and construction and demolition (C&D) debris. Recovery rate inciude
material recycled and composted. MSW Recovery Rate may take into account tonnages that cannot be broken down into
commaercial and residential, such as bottle bill tannages or landscapars’ wasta. All recovary rates represent proportions by weight.
* Publicly collected waste.

1 Privately collected waste.

} Basad on 133,167 tons of C8D wtifized as landfill cover. If this tlonnage is excluded from waste recovered and disposed, recovery
rate drops to 30%.
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Case Study Format and Data Definitions

Each case study in this report is divided into several parts: Demographics, Solid Waste Generation
and Recovery, Materials Recovery Overview, Recycling Activities, Composting Activities, Amount and
Breakdown of Materials Recovered, Education and Publicity, Economics, and Future Solid Waste
Management Plans. While tonnage and economic data are generally based on 1990, descriptions of
program characteristics may reflect changes made since. This section’s figures explain the data that
we have gathered and documented, and how we define certain terms. The first part of this section
defines terms used throughout these case studies. These definitions apply to this report only. The
second part of this section explains what information is contained in each section of the case studies.

Data Definitions

Collection Capital Costs — costs of acquiring equipment used to collect recyclable or compostable
materials. ‘

Commercial/Institutional Waste Recovered, Disposed, and Generated — the annual tonnage of waste
recovered, disposed, and generated by the commercial and institutional sectors (excluding medical
wastes). The commercial sector includes theaters, retail establishments, hotels, and restaurants. The
institutional sector includes hospitals and schools.

Composted Waste — discarded organic materials processed into a soil amendment, fertilizer, and/or
mulch.

Composting — recovering discarded organic materials for processing into a soil amendment, fertilizer,
and /or mulch,

Construction and Demolition (C&D) Debris Recovered, Disposed, and Generated — the annual tonnage
of waste recovered, disposed, and generated as a result of construction and demolition activities. This
waste may include concrete, asphalt, tree stumps and other wood wastes, metal, and bricks. {While
C&D waste often burdens municipal solid waste collection and disposal systems, the U.5. EPA, the
National Recycling Coalition, and this study exclude C&D debris from the definition of municipal
solid waste.)

Deposit Containers Recycled — the annual tonnage of beverage containers recycled as a result of state or
local bottle bills.

Disposed Waste — waste landfilled or incinerated.
Generated Waste — sum of waste recovered and waste disposed.

Intermediate Processing — preparing collected recyclable materials for end-use manufacturing.
Processing typically includes sorting, contaminant removal, and crushing or baling.

Mandatory — whether citizens are required to source-separate materials for recycling. In several
communities, citizens may be required to set out certain materials at curbside for recycling. In others it
may simply be illegal to set these out with refuse. Not all materials collected are designated as
mandatory.
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Municipal Solid Waste (MSW) Recovered, Disposed, and Generated — sum of residential and
commercial/institutional wastes recovered, disposed, and generated. In some cases, MSW also includes
deposit containers recovered, yard waste composted from landscapers, and waste self-hauled to
disposal and recovery facilities. MSW excludes construction and demolition debris.

Participation Rate (%) — the portion of households served that take part in the curbside collection
program for recyclable materials. Refer to the case studies for an explanation of the specific method of
calculation.

Private Sector Waste — waste collected by private haulers independent of the public sector.

Processing Capital Costs (Composting) — costs of acquiring equipment used to process—compost, chip, or
mulch—organic materials. Processing or composting equipment typically includes shredders or chippers
and front-end loaders.

Processing Capital Costs (Recycling) — costs of acquiring equipment used to process recyclable materials
in preparation for marketing to end users. Processing typically includes sorting, contaminant removal,
and crushing or baling,

Public Sector Waste — waste collected by public crews or by private haulers under public contract.
Recovered Waste — sum of waste recycled and waste composted.

Recycled Waste — discarded products and packaging materials recovered for reuse and/or processing
into new products.

Recycling — recovering discarded products and packaging materials for reuse and/or processing into new
products. In this report, recycling does not include composting,

Refuse — waste destined for disposal facilities (incinerators or landfills).

Residential Waste Recovered, Disposed, and Generated — the annual tonnage of waste recovered,
disposed, and generated from single-family and multi-unit residences and their yards. The definition of
residential waste generated differs for Perkasie, Lincoln Park, and Takoma Park. In Perkastie, the
tonnage of waste generated excludes waste from condominiums and apartments with more than four
units, which is collected by private haulers and is not tracked. Takoma Park is similar, but waste
excluded is from buildings with more than 12 units. In Lincoln Park, the tonnage of waste generated
from condominiums is excluded from residential waste, but a small amount of recyclables brought to the
drop-off by businesses is included. In King County residential waste excludes any residential waste
self-hauled to recycling, composting, or disposal facilities, since the tonnage of self-hauled waste
includes commercial waste.

Self-hauled Waste — waste brought to recovery or disposal sites by residents or business/institutional
establishments. This waste cannot be divided into residential and commercial/institutional.

Source Reduction — waste prevention; that is, avoiding waste generation.

Source Separation - segregation of recyclable materials or yard waste from mixed waste to facilitate
recycling and composting of these materials.

Tipping Fees — the fees charged to haulers for delivering materials at recovery or disposal facilities.

Total Waste Recovered, Disposed, and Generated — the sum of MSW and C&D recovered, disposed,
and generated.
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Information in Case Studies

Demographics

The first page of each case study contains basic demographic information on the community: 1990
population, area, number of households, and number of businesses and institutions. Also included is a
brief description of each community detailing, when information is available, its location; whether it
is urban, rural, or suburban; per capita income; median household income; and major industries.

Solid Waste Generation and Recovery

This section provides tonnage data on waste recycled, waste composted, and waste generated; tipping
fees at disposal facilities; and a description of how waste destined for disposal (refuse) is collected and
disposed, and the costs of doing so.

Tonnage data, reported in table format, generally represent 19%0 annual figures, unless noted otherwise,
and are usually broken down into three sectors: residential, commercial/institutional, and construction
and demolition (C&D) debris. In some cases, tonnage figures cannot be broken down by these sectors, and
data are presented in a modified format.

In West Linn municipal solid waste is presented as a single sum because it cannot be broken down into
residential and commercial.

In Columbia, Missouri C&D cannot be divided from commercial /institutional waste, and MSW figures
cannot be reported separately.

In King County, San Francisco, Seattle, and Sonoma County, waste self-hauled to disposal or recovery
facilities is listed separately from residential and commercial wastes, since this tonnage cannot be
broken down by sector. In several case studies, deposit containers recovered as a result of bottle bills and
landscapers’ waste composted are listed separately, since these wastes cannot be divided into
residential and commercial tonnages.

C&D tonnage figures are not tracked and thus not available in Berlin Township, Lafayette,
Naperville, and Dakota County.

Footnotes accompanying tables clarify how numbers are calculated or estimated, where applicable,
what numbers represent, and what, if any, waste may be excluded. Tonnage figures for waste recycled
and composted are based on those reported in the Amount and Breakdown of Materials Recovered
section.

Materials Recovery Overview

This section provides an overview of the community's recycling and composting activities, including
history and development of programs, and state and local legislative requirements.

Recycling Activities

This section details curbside and drop-off collection programs for recyclable materials for both the
residential and commercial/institutional sectors, and details how these materials are set out,
processed, and marketed. Where applicable, information on salvage/reuse activities, construction and
demolition debris recovery, market development, and recycled product procurement initiatives are also
included.
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Composting Activities

This section details curbside and drop-off collection programs for yard waste and other organic
materials, and how these collected materials are composted, chipped, mulched, or otherwise processed
into a soil amendment. Where applicable, information on backyard composting programs is also
included.

Amount and Breakdown of Materials Recovered

This section lists, in table format, a tonnage breakdown of residential, commercial / institutional, and
construction and demolition materials recycled and composted by type. The tables list subtotals for
MBSW recycled and composted, totals for MSW recovered and C&D debris recovered, and finally total
materials recycled, composted, and recovered. Where available, several years' worth of data are
provided.

Footnotes accompanying tables clarify, where applicable, how numbers are calculated or estimated,
what numbers represent, and what, if any, waste may be excluded.

Source Reduction Activities

This section describes, where applicable, any initiatives undertaken to reduce the amount of waste
generated. Generally, initiatives include volume-based refuse rates, "environmental shopping”
programs, and backyard composting.

Publicity and Education

This section details what programs are in place to educate citizens and/or commercial/institutional
establishments about recycling services—how and where to recycle—and to motivate them to do so.

Economics

This section primarily provides information on capital equipment and operating and maintenance costs.
The Costs Cover subsection explains what costs are provided, who incurs these costs, and the programs
and tonnages these costs cover. Materials revenues, source of funding, and the number of full- and part-
time employees working on recycling and composting activities are also detailed.

Capital costs are generally listed in two tables: one lists equipment used for collection, and the other
lists equipment used for processing. (Processing recyclables typically includes sorting, contaminant
removal, and crushing or baling. Processing yard waste and other organic materials consists of
composting, chipping, or mulching; equipment for this purpose typically includes shredders or chippers
and front-end loaders.) Both these tables indicate the year equipment costs were incurred and the
purpose for which equipment is used—whether recycling or composting. If equipment is used for several
purposes, an estimated percentage of its time spent on recycling or composting is indicated; costs listed
represent the total cost of this equipment. Footnotes accompanying tables clarify who owns equipment,
whether equipment has been paid off, whether it was amortized, and /or whether it was owned prior to
implementation of recovery programs.

Operating and maintenance (O&M) costs represent annual costs as provided by each community and are
broken down into recycling costs and composting costs. These costs generally represent the costs incurred
by the local government of the community documented, and do not always reflect all the costs spent for
recycling and composting activities. Additional costs are often listed in table footnotes. In some of the
county case studies, we cannot calculate per ton costs for recycling or composting because these counties
incur costs only for certain aspects of the program, such as planning and education/ publicity.

Communities were asked to provide total O&M costs for their recycling and composting operations,
including collection, processing, administration and overhead, all labor, and education and publicity
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costs. Where available, these breakdowns are provided. In many instances, curbside collection costs
are separated from drop-off costs, so these two can be compared. The costs for curbside collection, drop-
off collection, and processing often cover different tonnages. The tons covered by the costs are listed in
the operating and maintenance cost table, and are used to calculate per ton Q&M costs. Because costs for
different activities cover different tonnages, the provided breakdowns of per ton costs cannot
necessarily be added together. Footnotes accompanying O&M cost tables clarify who incurs costs, on
what cost figures are based, what costs, if any, are excluded, and, where applicable, how costs are
calculated.

Future Solid Waste Management Plans

This section describes solid waste management initiatives that each community plans to undertake in
the future. '

Contacts, References, and Endnotes

The names, titles, organizations, addresses, and phone/fax numbers are listed for those people who
were the primary sources of information on the community’s recycling and composting activities. Under
References, we list any written materials that we used as general sources of information. Endnotes give
sources of information or clarifications for a particular statement.
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Berlin Township, New Jersey

Berlin Township
New Jersey

Demographics

Jurisdiction: Township of Berlin

Population: 5,620in 1990

Area: 3.5 square miles

Total Households: 1,800 (1,652 single-family homes, 48 duplexes, and 100 units in two large
apartment complexes)

Total Businesses and 280

Institutions:

Brief Description: Berlin Township is a residential community in southern Camden County.

Located directly across the Delaware River from Philadelphia, the
Township is part of the Philadelphia metropolitan area. The 1987 per
capita income was $11,420.
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Berlin Township, New Jersey

Solid Waste Generation and Recovery

Annual Tonnages {1990)

Commercial/ Total Construction Total

Reslidentlal Institutional MSW & Demolition Waste
Recovered 3,392 1,124 4,516 738 5,254
Recycled 1,053 1,124 2,177 100 2,277
Composted 2,339 0 2.339 638 2,977
Digsposed” 2,643 729 3,372 NA NA
Incinerated 0 0 0 NA NA
Landfilled 2.643 729 3,372 NA NA
Generated 6,035 1,853 7,888 NA NA

Percent by Weight Recovered

Recoveredt 56% 61% 57% NA NA
Recycled 17% 61% 28% NA NA
Composted 39% 0% 30% NA NA

Notes: Residantial waste includes refuse collected from 20 small businesses in the Township's residential zone. Commercial waste
includes recyclable materials and refuse collected by private haulers, and recyclablos collected by the Township. Tonnages of construction
and demolition debris (C&D) disposad are not available; thus, C&D and “total waste” recovery rates cannct be calculated. Of the C&D
recovered, 428 tons were publicly collected.

“Figures for waste handled by privats haulers are not available. The tonnage of waste collected privately has been estimated by using a per
capita waste ﬁeneraucm figure of 0.6 tons per 1o calculata total residential and commercial waste disposed. (This per capita figure for
Berlin Township was develoged by the consulting firm O'Brien-Keitzberg & Associates, Inc., and based on actual waste samplings at the
tandfill.) The tonnage of publicly collected waste, which is known, is subtracted from this total, leaving privately collected commercial
wasie Privately collected waste generaied is then calculated by adding the known 1980 fonnage of ptbllcg and privately collected
recyclables.

{Percent recycled and percent composted may not add up o percent recovered due io rounding.

Transfer Station/Landfill $42.11 in 1989 for the Winslow Landfill; January-August 1990, $65.00 at

Tipping Fees: the Winslow Landfill, from August-Décember 1990, $65.00 at the
Winslow Transfer Station; $68.75 in 1991 at the Camden County
Incinerator

Refuse Collection and In 1990 the Department of Public Works (DPW) collected refuse once a

Disposal: week from residents and about 20 small bars, restaurants, and other

businesses located in residential areas. Beginning in 1991, Berlin
contracted with Frank Kull, a private hauler, to collect refuse from the
Township. According to local ordinance, the private hauler may collect
refuse from businesses located in commercial zones, but must collect from
businesses in residential zones if they request service from the DPW. The
Township may not charge these businesses for collection. The remainder
of the businesses contract with other private haulers. Before August 1990,
refuse was taken to the Winslow Landfill. Commercial and industrial
refuse was banned from the landfill in June 1988. The landfill had to close
because it was full. Between August 1990 and July 1991, refuse was taken
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Berlin Township, New Jersey

Municipal Solid Waste Recovered and Disposed (Percent by Weight, 1990)

Disposed 43% Recovered 57%

Residential Disposed 34% Residential Composted 30%

Comm./inst. Disposed 9% Comm./Anst. Recycled 14%

Note: Due to rounding, numbers may not add to 100%

Refuse Collection and to the Winslow Transfer Station and shipped out of state, Residential

Disposal {cont'd): and commercial refuse collected by Frank Kull, and commercial refuse
hauled privately from Berlin Township, is now taken to the Camden
County Incinerator, 10 miles away. The DPW spent $113,638 for the
collection of 2,642 tons of refuse from the residential zone in 1990, and
another $171,792 in tipping fees. The total cost for waste disposal,
including tipping fees, was $108 per ton in 1990.

Materials Recovery Overview

Goals and Legislative In April of 1987, New Jersey passed a state law mandating that each

Requirements: municipality recycle 15 percent of the municipal solid waste stream in the
first year of their recycling program and 25 percent thereafter. Recycling
of a minimum of three materials is required. In 1991 the State revised its
goal requiring a 60 percent recycling rate by 1995.
In 1981 Berlin Township adopted its "Garbage, Rubbish, and Refuse"
ordinance, requiting residents to separate glass and mixed paper (including
newspaper, junk maii, envelopes, and computer paper) for recycling. In
November 1984, Camden County required that each municipality institute
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Berlin Township, New Jersey

Goals and Legislative collection programs for the recycling of newspaper, aluminum cans, used

Requirements (cont'd): oil, and scrap metal. The County Solid Waste Management (SWM) Plan
mandates that all whole trees, tree trunks, tree stumps, leaves, and
branches be disposed at facilities approved by the New Jersey Department
of Environmental Protection, or mulched for use as a ground cover. As of
February 1, 1986, amendments to the County SWM Plan require all county
municipalities to include metal food and beverage containers in their
curbside recycling programs. The Pinetands Commission, which governs
the Pinelands in which Berlin Township is located, does not currently
allow the composting of grass clippings in Berlin Township.

Berlin Township has been developing its recovery program for the past decade. In 1980 the
Township began operating both a curbside program for glass and a drop-off center for glass and
appliances in the public works yard. Town refuse haulers separated glass bottles from refuse at
curbside, placing them in burlap bags attached to the trucks. The full bags were left along the road, and
the Superintendent of the Public Works Department would pick them up the same day. In 1982, the
first year that tonnages were recorded, the Township collected 237 tons of glass, which were sold to
Recycling Enterprises.

In 1981, 6 years before recycling became mandatory throughout the State, Berlin Township adopted
its "Garbage, Rubbish, and Refuse” ordinance, requiring residents to separate glass and mixed paper
(including newspaper, junk mail, envelopes, and computer paper) for recycling. The curbside collection
program, serving 1,600 househoids, became one of the first in the State to supply buckets to residents
when a local glass manufacturer donated 3,000 5-gallon white buckets for storing glass. A local bank
donated stickers for each of the buckets. The glass was color separated on the truck by the collection
crew, and then unloaded into a Eager Beaver trailer at the public works yard prior to being sold.

In November 1984, Camden County adopted a new Solid Waste Management Plan, requiring (1) that
each municipality institute collection programs for the recycling of newspaper, aluminum cans, used oil,
and scrap metal; and (2) that all whole trees, tree trunks, tree stumps, leaves, and branches be disposed
at facilities approved by the New Jersey Department of Environmental Protection, or mulched for use as
a ground cover. The plan called for construction of an intermediate processing center (IPC) by the spring
of 1986 to expand the recycling of materials and provide for a stable market for glass and non-aluminum
cans. The Camden County Recycling Facility (CCRF), which began operation in April 1986, processes
glass, all types of metal cans, and PET and HDPE containers.

In February 1988, Rutgers University provided the Township with 2,000 yellow 20-gallon buckets
for a pilot study on plastics collection. The round buckets with molded handles, which are used to store
plastic, glass, and aluminum and other metal cans, allow residents to store a greater volume of
materials than the 5-gallon buckets. During 1986 and 1987, the Township collected an annual average
of 181 tons of commingled glass, aluminum, and other metal containers. In 1988 the Township collected
27 tons of plastics, and the overall tonnage of commingled recyclables increased to 296 tons with the
distribution of the larger buckets. The Township collected 300 tons of commingled containers in 1989,
and 380 tons in 1990—an increase of 60 percent since 1986. According to Mike McGee, the Township's
Recycling Coordinator, this increase was due to the new containers. The participation rate was 65
percent in the month before the containers were distributed. It jumped to 95 percent after the containers
were passed out. In 1991 Berlin Township began collecting household batteries.

Berlin Township had tried several different storage containers before deciding to stay with the 20-
gallon buckets donated by Rutgers University. In 1984 the Township received 100 blue rectangular
recycling boxes for demonstration purposes. The boxes, which were distributed to residents, were
popular for storage of record albums or tools, and disappeared quickly, according to Mike McGee. The
collection crew has found that, overall, the 20-gallon buckets are sturdier than the square boxes or the
old 5-gallon buckets and easier to empty. Residents find the 5-gallon buckets convenient for short-term
storage of recyclable materials before they are dumped into the 20-gallon container left outside, or for
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storage of extra materials that do not fit in the 20-gallon containers. Participation rates also increased
as a result of the new containers.

The Township still runs the drop-off center at its public works yard, which is open 24 hours a day, 7
days a week. (Previously the center was open only Monday through Friday from 6:00 a.m. until 2:30
p-m.) Because the center is not staffed, residents are required to separate all materials into the proper
bins themselves. Glass, plastic, aluminum, and ferrous cans are stored in an Eager Beaver trailer on the
site. Waste paper (including newspaper, paperboard, high-grade paper, and corrugated cardboard) is
stockpiled in one corner of the yard. Oil delivered in sealed containers can be left at the center, as can
car batteries and tires. Scrap metal! and aluminum are stored in 55-gallon drums and bins made from
tires, both of which have been recovered from the waste stream. Resident Mike McGee was honored as
Camden County’s Recycler of the Year. In the same year, the program was recognized as one of the best
recycling programs in the State at the New Jersey State Recycling Awards Presentation, and the
Coordinator was honored as one of the two top recyclers in the State. In November 1989, Berlin won the
Best Curbside Recycling Program award from the National Recycling Congress. In February 1990, the
Township won the Highest Recovery Rate and the Best Overall Program in a Suburban Community
awards in the Record Setting Recycling Contest 1989, sponsored by the Institute for Local Self-Reliance.
And in April 1990, Berlin won the Source Reduction and Recycling Award in Renew America's Searching
for Success Contest.

Recycling Activities

Residential Curbside Recycling

Start-up Date: September 1980 (mandatory as of June 1981)

Service Provider: Department of Public Works

Pick-up Frequency: Weekly

Same Day as Refuse: Yes

Households Served: 1,700 (1,652 single-family homes and 48 duplexes)

Mandatory: Yes (all materials with the exception of white goods)

Participation Rate: 97 percent of the households served (based on a monthly set-out rate)
Materials Collected: Glass and newspaper collection began in 1980, In 1982 aluminum cans were

added, and in 1985 ferrous cans were added to the list of commingled
materials. Car batteries, scrap metal, corrugated cardboard, and
paperboard (including cereal boxes but not milk cartons) were also cited
for collection in 1985. Pick-up of clean lumber began in June 1988. Plastic
PET soda bottles were first collected in 1984 for 2 months, but this program
was discontinued. An expanded program collecting PET and HDPE plastic
beverage and other containers (including detergent and shampoo bottles,
but not oil, window-washing, or antifreeze bottles) began in February
1988. Residents may also place tires, white goods, and motor oil at the
curbside for collection. In 1990 Berlin began to pick up household
batteries.
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