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EXECUTIVE SUMMARY

INTRODUCTION

The solid waste management alternatives available today are more complex
than the traditional landfilling of waste, requiring a more in-depth
knowledge of two important waste stream characteristics -- quantity and
composition. Assessment of the waste stream is necessary to provide the
basic information to evaluate the existing solid waste management systems
and to make effective decisions specific to implementation of future waste
management programs. This study reflects the efforts of the Department of
Sanitation (DOS) to accurately define the waste stream generated in New York
City.

The project was initiated in response to Local Law 19 requiring the City to
achieve a mandatory recycling goal of at least 25 percent of the waste
stream. The field data collected will be used by DOS to implement recycling
feasibility studies, pilot-scale and demonstration scale projects, and
full-scale facilities. 1In addition, the study’s results will be used to
develop marketing programs and future waste management strategies. Examples
of future follow-on efforts include:

Evaluation of existing collection systems.

Design of source reduction programs.

Develbpment of educational programs.

Evaluation of waste-to-energy or resource recovery programs.
Identification and removal of small quantity toxics in the waste

stream.

Because it is important to understand "who" is generating "how much" of
"what type" of waste, DOS designed a study to assess separately the waste
generated by three distinct sources: residences, institutions, and
commercial establishments. As a result, over 750,000 pounds of refuse were

ES-
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sampled from:

e 23 residential communities across four boroughs.
40 private and municipal institutions.
e Over 200 private businesses.

Because waste generation and composition is influenced by seasonal changes,
the study was designed to evaluate seasonality by sampling wastes generated
during different times of the year.

This Executive Summary is intended to provide an overview of the methodology
developed for the waste composition study; present a brief description of
New York City waste generation and composition; summarize the results
obtained for the residential, institutional, and commercial waste streams;
present a synopsis of waste composition and generation projecf?ons for the
years 1995 and 2000; and briefly discuss the solid waste mandgement policy
implications presented by the study results. All of the information
obtained from the study is presented as a 10-volume series:

e Volume 1 - Final Report: Presents a general overview of the study
methodology, results obtained, and implications for waste management
planning.

e Volume 2 - Residential Sector: Provides the results of the
residential waste composition study by season including composition,
bulk items, and generation rates.

o Volume 3 - Institutional Sector: Presents the .seasonal results of

the insitutional waste composition study.

e Volume 4 - Commercial Sector: Presents estimated composition and
generation rates for commercial waste based on the results of the

1-season study.

ES-2
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o Volume 5 - Chemical Analysis: Provides a discussion of the chemical

characteristics of the New York City waste stream as determined by a
laboratory analysis of waste stream samples.

o Volume 6 - Compaction Testing: Presents the results of the

compaction testing program designed to measure changes in
residential and institutitional refuse density.

o Volume 7 - Residential Sector Raw Data: Provides data gathered

during the residential waste composition study field activities

o Volume 8 - Institutional Sector Raw Data: Presents data gathered
during field activities undertaken during the instutional waste

composition study.

e Volume 9 - Commercial Sector Raw Data: Includes data gathered as
part of the commercial waste composition study.

o Volume 10 - Chemical Analysis Raw Data: Provides data developed
during the chemical analysis of residential and institutional refuse
samples.

OVERVIEW OF THE SOLID WASTE MANAGEMENT SYSTEM

The design of the waste composition study generally was developed around key
aspects of the existing solid waste management system for the City. This
system includes the generation, collection, and disposal of various waste
types by both the public and private sectors. An understanding of the
existing waste system was necessary so as to design a sampling program
representative of the total waste stream. The principle sources of solid
waste and the key programs in place to manage this waste stream are
described below.

ES-3
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Generation and Collection

Exhibit 1 presents a breakdown by proportion of the major generators of MSW
in the City, based on historical disposal records maintained by DOS. As
indicated, the three major generators of municipal solid waste in the City
are commercial, residential, and institutional activities. In addition,
Exhibit 1 indicates a breakdown by percent of those who perform collection
services for the waste generated. In general, collection services are
provided by DOS, private carters, and by generators themselves. Department
records indicate that approximately 30,000 tons of municipal solid waste
were generated per day in 1990.

Collection of solid waste by either the public or private sector is usual1y
a function of the waste type generated. For example, waste generated from
households is considered residential. Virtually all residences within the
five City boroughs receive collection service from DOS.

Solid waste originating from public agencies, non-profit organizations, and
selected public service entities is considered institutional. The
collection system for institutional establishments is provided by both DOS
and the generators themselves. For the majority of the institutions (e.g.,
schools, hospitals, City government), collection and dfsposal services are
provided by DOS. The remaining establishments (generators) which do not
receive DOS collection (e.g., Transit Authority) contract for collection
services through a private carter. For these instances, the private carter
is entitled to dispose of the institutional waste it collects free-of-charge
at DOS facilities. Exhibit 1 indicates that approximately 1,000 tons (3
percent of 30,000 tpd) of free disposal wastes are collected daily.

Solid waste generated from business, trade, or other commercial
establishments is considered commercial. The collection system for

commercial establishments is serviced almost exclusively by private carters

As shown in Exhibit 1, based on historical disposal records, quantities of
residential and commercial waste generated City-wide are similar (41 to 47
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percent), with institutional wastes making up the remaining 12 percent. For
collection services, private carters collect slightly more than half of the
City’s total waste stream, through collection of the commercial waste sector
and the collection/free disposal service to selected institutions.

DOS Collection Programs

Exhibit 2 presents a breakdown of major DOS refuse collection programs by
collection quantities, based on 1990 historical disposal records maintained
by DOS. - These collection programs are regular/curbside, bulk, and
containerized. Exhibit 2 also provides a summary of the number of
collection vehicles used per day under each collection program.

Regular or curbside collection operations are those which require the
individual generators (e.g., households) to put refuse for collection out
onto the sidewalk on specified collection days. Refuse then is collected
using a rear-loading compacter vehicle and DOS crews. Most (81 percent) of
the City’s collection fleet is equipped to service this type of collection
program

Larger waste items found in the waste stream, such as unwanted furniture or
household appliances, are collected by DOS separately as bulk waste. Bulk
items constitute about 10 percent of waste quantities collected by DOS.
Bulk waste is made up lot cleaning, bulk items left on the curbside with
other refuse, and "self-help" drop-off sites. Bulk waste is difficult to
collect efficiently; it requires more collection vehicles than
regu]af/curbside programs on a per-ton of waste basis.

Due to the large quantities of wastes generated from high-density housing
(e.g., apartment complexes) and larger institutions (e.g., municipal
hospitals), DOS provides collection service at these points through the use
of large waste containers. This containerized service uses front-end
Toading E-Z Pak collection vehicles (roll-on/off hoist-fitted chassis
vehicles), operated by a one or two man crew. This type of operation
collects about 10 percent of the total waste collected by DOS. As shown in

ES-5
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Exhibit 2, DOS containerized collection represents about six percent of the
daily collection vehicle fleet.

DOS Recyclables Collection Programs

Exhibit 3 presents a breakdown of the major DOS recycling collection
programs by quantities collected, based on 1990 disposal records maintained
by DOS. Exhibit 3 also provides a summary of the number of collection
vehicles used per day under the specific recycling programs.

Generally, the four recycling collection programs are curbside, lot
cleaning, containerized, and organic wastes. A total of 703 tons per day
were generated from these programs in 1991, collected by approximately 182
DOS vehicles.

DOS Street Cleaning Operations

An additional source of MSW generated in the City and collected by DOS is
street cleaning waste. Three DOS programs for collection of street cleaning
wastes are:

e MLP/Dump Outs: includes all quantities collected by the Motorized
Litter Patrol plus the street cleaning dump-outs at specific
locations.

o Basket Routes: includes street-side containers of loose refuse.

e Mechanical Brooms: includes street cleaning quantities not left at
dump-outs.

Exhibit 4 presents the estimated quantities of street cleaning wastes
collected per day, as well as the number of workshifts (8-hour day) used by

D0S to provide this service. As shown, approximately 800 tons of street
cleaning wastes are collected on a daily basis.
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MSW Disposal/Processing

Exhibit 5 presents a graphical comparison of major MSW disposal and
processing operations performed by DOS and by private carters. For the
15,700 tons per day of DOS wastes, disposal/processing options include
landfilling, incineration, and recycling. Over 90 percent of these
DOS-collected wastes are landfiiled, while only four percent are recycled

For the waste quantities collected by private carters, an estimated 24
percent is either recycled or processed at local facilities; the remainder
is exported outside of the City for ultimate disposal (Tandfilling or
incineration).

PROGRAM DESIGN

Because of the variation in waste generated by residences, commercial
establishments, and institutions, the objective of the overall program
design was to perform field sampling of each major waste stream. A further
objective was to perform field sampling for specific key generators within
each targeted waste stream so as to gain defendable data that could be used
to represent the total waste stream generated in New York City in 1989-1990,
as well as to make useful projections of the character of the City’s waste
stream in future years. To this end, the program design relied on
stratified random sampling for specific generators within the residential,
institutional, and commercial sectors.

Because of the number of residences, institutions, and commercial
establishments that exist within the city, it was not practical to collect,
weigh, and sort waste from every source. Waste generators were selected,
therefore, that were considered representative of significant portions of
each waste stream. The following provides a general discussion of the
methodology used to identify and select representative strata and generators
for each of the waste streams.

£s-7
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Residential Wastes

The residential waste composition study methodology was based on the
assumption that waste generation patterns are influenced by population
variations. The two demographic factors evaluated in this study were median
household income and population density. Nine residential sampling strata
were developed based on income and population density (high, medium, or
Tow). The information used to develop the sampling strata was obtained from
1980 Census data.

Initial selection of residential areas for sampling was made at the Census
tract level as an appropriate means to describe past, present, and future
demographic profiles. Census tracts were excluded from consideration based
on the following general criteria:

e Income and/or population density within the tract fell within the
top or bottom 5 percent of the population as a whole;

e Recycling programs were already esta?lished and in-place within the
tract; and,

o The Census tract was located close to or adjacent to the boundary of
the next borough or Sanitation District.

Institutional Wastes
In general, the institution categories were selected based on their size and
the respective quantities of waste generated from each category. In all, 14
categories were developed for the study, some of which were not sampled each
season. In addition to estimated guantities of waste generated, specific
facilities were selected for the study based on the following:

o Method of waste collection (serviceable by DOS containerized

service);
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® Representativeness of general category based on relevant activities
and characteristics;

® Lack of any ongoing or planned recycling Program during the course
of the study;

® Geographic location to enable efficient route development;

® Size of facility.

Commercial Wastes

The first step in the selection process was to identify general categories
of commercial establishments. This was accomplished through the use of
Standard Industrial Classification (SIC) Codes. In general, the 2-digit SIC
Code was used to target general commercial classifications most
representative of New York City. Further review of apparent key commercial
sub-sectors was performed. Based on economic indicators (employees and
payroll), eight sub-sectors were targeted for intensive sampling during one
seasonal event. In general, the sub-sectors considered in this study
account for about 80 percent of the entire commercial activity in the City,
and thus, the majority of the City’s commercial waste stream.

Bulk Item Surve

Collection routes were designed to include targeted neighborhoods or
institutions, according to strata or institutional category. DOS collection
vehicles then collected refuse from each individual group, providing the
study with designated refuse samples from each residential strata,
institutional category, or commercial sub-sector.

Prior to obtaining refuse samples for component characterization,
residential and institutional sample loads (the entire wasteload within the
refuse vehicle) were screened to remove items too large to fit in a standard

30-gallon trash can. These items were weighed and classified separately as
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part of the bulk item survey. Bulk items are collected curbside in these
manners: generally mixed with curbside refuse, and separate placement on
the curb for special pick-up service. Data from both collection programs
were compiled for waste stream projection purposes.

Waste Composition Sort Protocol

Once refuse samples were obtained from representative residences,
institutions, and commercial establishments, the refuse was sorted according
to prescribed procedures and in a methodical manner. ODuring the course of
the study, more than 1,300 residential refuse samplies and 1,200
institutional refuse samples were sorted into 45 separate categories. A
total of 277 commercial refuse samples were sorted into 17 categories.

Waste Generation Study

In conjunction with refuse sampling and sorting activities, waste generation
rates were calculated for the residential and commercial sectors based on a
refuse weighing program. "Activity units,” or socio-economic indicators,
were developed for each sector to define waste generation.

Seasonality Factors

Waste generation and composition are known to change during the course of
the year. For instance, residents in low density areas will tend their yard
more during the growing season, resulting in higher generation rates (more
waste tonnage per household from lawn clippings), and a significant change
in composition (more organic material in the waste stream from the added
yard wastes). Waste sampling was performed over four separate seasons to
capture seasonal differences. In this manner, waste composition and
generation data were collected for each waste type, for each sub-sector of
each waste type, and for each season (except for the commercial sector which
was sampled for one season only).

ES-10
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Changes in waste stream characteristics due to seasonality occur on a weekly
and monthly basis. For residential and institutional generators,
seasonality changes for months in between sampling events were calculated
using interpolation techniques for each waste component measured. These
models were then normalized to reconcile projected changes with historical
records of generation for the residential population (e.g., old landfill
records). Commercial waste estimates were made based on one round of
sampling. Historical records of transfer station operations were used to
define changes in generation by season, and waste composition was assumed to
remain unchanged over the course of the year.

Laboratory Sampling Protocol

Concurrent with the sampling efforts described above, a field sampling and
Taboratory analysis program was conducted to estimate the physical and
chemical properties of solid wastes generated within the City. For the
purpose of laboratory analysis, the waste stream was divided into 13 major
components such as paper, plastic organics, glass, and so on. Each
component was sampled separately from the -residential and institutional
waste streams. After analysis, data on chemical properties for each
component were compiled according to observed composition so as to provide
accurate estimates of the chemical and physical properties for each targeted
waste type.

Compaction Ratio Test Method

Sampled refuse was subjected to compaction testing during each of the four
seasonal field events to measure changes in refuse density due to the
removal of certain components present in the waste stream. Residential and
institutional refuse quantities were tested separately to estimate how the
removal of cardboard, newspaper, and other recyclable materials would affect
the density of the collected and disposed waste. Stockpiled raw waste from
each sector, or separated recyclables from the same, were loaded into a
modified refuse collection vehicle and separate measurements were obtained

£S-11
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for loose and compacted refuse densities using a prescribed procedure. A
graphic summary of the program testing approach is presented in Exhibit 6.

WASTE GENERATION
Discussion

As described in the program design, waste generation was measured during
four seasonal sampling events. Generation was measured as a function of
time, weight, and population units (e.g., pounds per houﬁing unit per week
for residential generators). Four overall generation rates were observed
and were used to define a generation curve by month, covering January
through December 1990. Total tonnages were projected from the curve-fitted
values.

Generation was then estimated by month and these tonnage totals were
aggregated into four seasons for seasonal generation rates. Generation
curves were developed separately for the Residential and Institutional
sectors; these curves were used to estimate City-wide waste generation.

Residential

For each sampling strata, a known number of households (units) wwas
collected by dedicated DOS vehicles and the refuse weighed to estimate a
generation rate for each stratum. This sampling was performed each season,
resulting in four generation rates, in pounds per unit per week. Exhibit 7
presents these generation rates by strata for each of the four seasons.

To estimate a City-wide generation rate, the residential population of New
York City was divided between the nine strata by household, with each
household being assigned to a strata based on income data from the Census
and housing density as measured by DOS. The total number of housing units
occupying each strata was then multiplied by the estimated monthly rates
developed from Exhibit 7 to project the total residential MSW tonnage

Es-12
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denerated by the City’s residential population during the study year.
results of these projections are summarized in Exhibit 8.

In;titgtiona]

For each institutional category, targeted establishments were collected by
dedicated DOS vehicles (for the category of Transportation Hubs, a private
carter was used). Estimates of generation rates were attempted using
factors such as enroliment (schools), number of patients (hospitals), number
of inmates (correctional facilities), etc. However, reliable information on
these activity units for each category was not readily available,
particularly on a City-wide basis. A common activity unit, employment, was
eventually used to derive estimated generation rates.

Collected refuse from each institution was weighed to determine a generation
rate for each category. This sampling was performed each season, resulting
in four observed generation rates, in pounds per employee per week. Exhibit
9 presents these generation rates by institutional category for each of the
four seasons.

In order to mage City-wide projections for the institution sector, certain
employment groups not sampled under the program design were assigned to the
institutional sector by virtue of their stated mission. Examples of
generators that were included in the institutional projections for
generation rates included:

o Communications and utility companies;

e Doctor’s offices and outpatient clinics;

e Libraries, museums, zoos and other such public service
organizations; and

ES-13
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e Municipal and public service agencies (Federal, State, and local
such as military agencies, housing authorities, law enforcement
agencies, etc.

Because of these additions and the availability of employment data by
certain sub-sectors, the institutional sector was redefined for purposes of
projecting current and future generation rates. Consequently, each known
institutional type in the City was categorized as one of the below
sub-sectors as follows:

Institutional Sub-Sector Includes:
T.C.P.U. Transportation Hubs
Communications

Utilities (except DOS)
Selected Health Services Health-related Offices

Nursing Homes

Hospitals

Outpatient Clinics

Selected Educational Services Schools
Colleges
Libraries
Social Services Social Services
Other Selected Services Museums
Zoos

Botanical Gardens
Organizations Labor Unions
Ethnic Organizations

Special Interest Groups
Other Membership Organizations

ts-14
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Selected Public Sector Federal Government
State Government
Corrections
Police, Fire, Sanitation
City Government
Other Local

Field data from the Study were supplemented with additional data from a
DOS-OPEC field survey of City institutions. This survey considered
differences in generation between large and small institutions. To
determine a City-wide generation rate, the total number of employees engaged
by each institutional activity was then multiplied by the measured (or in
some cases, estimated) generation rates to project the total institutional
MSW tonnage generated by the City. The results of these projections are
summarized in Exhibit 10.

Commercial

Targeted commercial establishments were collected by dedicated vehicles as
part of the program design, either by private carters vehicles, or by DOS
vehicles. Similar to projections made for institutional types, employment
by commercial sub-sector was used to make estimates for generation rates.

Collected refuse from each business was weighed and these data aggregated to
estimate a generation rate for each sub-sector. This sampling was performed
once, resulting in a generation rate, in pounds per employee per week for
each sub-sector. Historical tonnage records were then used to develop an
estimate of change in generation for the commercial sector during the course
of the year. Using these factors, generation rates for each season were
modelled using summary data provided by DOS. Exhibit 11 presents these
estimated seasonal generation tonnages by sub-sector for each of the four
seasons.

Because of the limited size and duration of the commercial field sampling
program, some significant segments of the commercial waste stream were not
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sampled directly. Estimates had to be made for these segments (or
sub-sectors) so as to make projections for the entire commercial waste
stream. As indicated in Exhibit 11, approximately 21 percent of the
applicable waste stream was not sampled directly under the study. The use
of available employment data for the unsampled sub-sectors allowed the
complete projections presented in Exhibit 12.

Combined Waste Stream Tonnage Estimate

The estimates obtained for the residential, institutional, and commercial
sectors were combined to provide an overview of City-wide waste generation.
A graphical summary of the combined waste stream tonnage estimate is
provided in Exhibit 13.

As shown, approximately 8,500,000 tons of waste are generated annually in
New York City. The commercial sector is the largest generator, accounting
for 45 percent of the waste stream (approximately 3.9 million tons per
year). The residential sector is the second largest generator with 41
percent of the waste stream (approximately 3.6 million tons). The
institutional sector generates approximately 1.2 million tons, representing
14 percent of the combined City waste stream.

CITY-WIDE WASTE COMPOSITION

Discussion

Observed field values for waste component composition by season were used to
define a composition curve by month for the study period. Using generation
rates developed concurrently, the total weight of each component was
estimated and expressed as a percent of the total waste stream. Seasonal
composition modelling was performed for the residential and institutional
sectors by strata and institutional type; these compositions were used to
determine a City-wide composition by sector, as described below.
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Residential

For each demographic grouping (or sampling strata), a waste composition was
developed from the statistical summary of collected samples from each
strata. This sampling was performed each season, resulting in four
individual compositions. Exhibit 14 presents these compositions by strata
for each of the four seasons.

Composition by Borough--

To estimate the waste composition by borough, the residential population of
each borough was divided between the nine strata, with households from each
DOS collection district being assigned to a strata based on income data from
the census and housing density as designated by DOS. Initial efforts to
distribute the residential population between the boroughs by simple
population density (the unit used in sample design) proved to be too general
and not descriptive. To calculate a borough-wide composition, the
residential population was reassigned at the DOS household level, using the
following criteria:

Income Density
Designation C(Criteria Criteria
High Less than $11,690 74 percent of housing with 4

stories or more.

Low $11,690 to $16,199 74 percent of hqusing with 1 to
: 2-family units.

Medium Greater than $16,199 A1l others.
Historical records of population per housing unit were compiled to give an

average number of peoplg per housing unit and population estimates for each
district converted to an estimated number of housing units.
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Using the seasonal generation rates developed previously, the total number
of housing units occupying each strata were multiplied by the applicable
seasonal composition to project the total tonnage of each waste component
generated by each borough’s residential population. These tonnages,
expressed as a percentage of the borough’s total residential waste stream,
constitute the estimated residential waste composition borough-wide. The
results of these projections are summarized in Exhibit 15 and present
residential composition in percentages, by season and aggregated to a single
annual value. Tonnage estimates using this method included bulk waste
generation from residential sources.

Composition City-wide--

To estimate a City-wide composition, the residential waste quantities
estimated for each borough were combined. These tonnages, eiSressed as a
percentage of the City residential waste stream, represent: the estimated
residential MSW composition City-wide. The results of these projections are
summarized in Exhibit 16. '

Institutional

For each institutional category, a waste composition was developed from the
statistical summary of collected samples from each institution. This
sampling was performed each season, resulting in four individual
compositions. Exhibit 17 presents these compositions by institutional
category for each of the four seasons.

Composition by Borough--
Based on the total number of establishments in each borough and the
estimated tonnage generated by each institution type, an overall composition

by borough was calculated. These composition results are presented in
Exhibit 18.
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"Composition City-Wide--

To determine a City-wide composition, the estimated institutional waste
tonnage and composition for each borough were combined to project the total
tonnage of each waste component generated by the City’s institutional
population. These tonnages, expressed as a percentage of the total
institutional waste stream, represent the institutional waste composition
City-wide. The results of this projection are summarized in Exhibit 18.

Commercial

For each commercial sub-sector, a waste composition was developed from the
statistical summary of collected samples from each business. Exhibit 19
presents these compositions.

Composition by Borough--

To determine a waste composition for each borough, the commercial population
of each borough was divided between a number of commercial sub-sectors, some
sampled and others unsampled. Literature data was used to provide
generation rates for those subsectors excluded from the sample. Composition
for the unsampled sectors was assumed to be the same as the aggregated
commercial waste stream as a whole.

The total number of employees engaged by each sub-sector was then multiplied
by the measured composition shown in Exhibit 19 to project the total tonnage
of each waste component generated by the individual borough’s commercial
population.

These compositions were adjusted to account for the presence of bulk items
in the-Commercial waste stream. While bulk items were not sampled in the
field for this sector, it was assumed that the majority of bulk items would
be construction and demolition materials. Estimated tonnages for
construction and demolition wastes for each borough were developed and
included in the overall composition. Adjusted tonnages, expressed as a
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percentage of the total commercial waste stream, represent the estimated
commercial waste composition for each borough. The results of these
projections are summarized in Exhibit 20.

Composition City-wide--

To estimate a City-wide composition, borough-wide composition and tonnages
were combined to project the total tonnage of each waste component generated
by the City’s commercial population. These.tonnages, expressed as a
percentage of the total commercial waste stream, represent the commercial
waste composition City-wide. The results of these projections are
summarized in Exhibit 20.

Combined Waste Stream Composition

The results obtained for the residential, institutional, and-commercial
surveys were combined to provide an overview of City-wide waste composition.
A summary of the combined waste stream composition is provided in Exhibit
21.

As shown in Exhibit 21:
e The paper fraction is the largest portion of the City-wide aggregate
waste stream at about 42 percent. Mixed paper is the largest single

paper component at 16 percent.

¢ The commercial sector accounts for the greatest quantities of paper
generated, estimated at approximately 1.9 million tons annually.

e Organics, at 29 peréent, represent the second largest fraction of
the City’s waste stream. Food waste is the largest single organic
component, accounting for 12 percent of the waste stream.
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o Plastics are the third largest fraction in the waste stream,
representing 7.5 percent of the total waste stream. Films and bags
represent the single largest component of the plastic fraction at 4
percent.

o The total metal fraction represents 3.6 percent of the waste stream,
followed by glass at 3.4 percent.

o Yard waste accounts for 2.3 percent of the total waste stream. Over
150,000 tons of yard waste are generated by the residential sector
annually.

WASTE STREAM PROJECTIONS

One goal in defining waste generation and composition by several succinct
sub-sets of the City’s population was to facilitate the reliable projection
of waste stream characteristics for the New York City of the future;
projections for the City’s waste stream were made through to the year 2000.
To test the reliability of these projections, the same algorithms and
statistical methodologies used to forecast waste stream characteristics were
applied to historical data, to test model conclusions against actual
recorded values for the waste shed maintained by DOS.

Residential and Non-residential Designations

Although much data exist on demographics in the City, the distinctions
between commercial and institutional waste generators are loosely defined.
For these sectors, projections were combined because of the available SIC
code groupings (e.g., SIC 60; Finance, Insurance, and Real Estate
(F.1.R.E.), SIC 70; Services, etc.) best suited for forcasting. As a
result, study data for institutional and commeréial generators were
aggregated into a single data set, designated "non-residential,” for
projection purposes.
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Projected Residential Tonnage

Exhibit 22 presents the forecast of projected residential population (in
terms of housing units) and projected annual tonnage, from 1952 to 2000.
Projections were made by interpolation from housing unit estimates for 1980,
1985, and 1988. Housing forecasts were multiplied by the applicable
generation rate assuming no change in the relative generating proportions of
each strata over time.

Projected Non-Residential Tonnage

Exhibit 23 presents a summary of projected non-residential population by
commercial activity from 1952 to 2000. These forecasts were multiplied by
the generation rates developed for each sector, from the waste generation
study sample, to give the City-wide projected annual tonnage by commercial
activity, summarized in Exhibit 24.

Combined City-wide Projected Tonnage

The tonnage projections shown in Exhibits 22 and 24 were combined to give a
total waste stream tonnage projection, by residential and non-residential
sources. The projections are summarized in Exhibit 25, showing that an
estimated 8.5 million tons of municipal solid waste was generated in New
York City in 1990, or approximately 28,000 tons per day.” In addition,
Exhibit 25 presents a graphical summary that indicates that the residential
waste stream represents an increasing portion of the City-wide total with
time.

These projections are based on the assumption that waste generation rates
are constant with time. However, generation rates will change to some
degree with consumer purchasing habits, packaging practices, source
reduction activities (such as backyard composting and paperless
transactions), and economic vitality.
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Composition of the waste stream also is expected to change with time.
Trends observed over the past few years show an increase in paper and
plastics discards and a decrease in metals and glass. The following
projections can be made:

o Paper: Continued growth is expected, due the fact that this
material is used in almost all activities, and that potential
competition from plastics, metal, and glass will be largely limited
to packaging.

o Newspapers: The market is saturated and under heavy competition
from television and magazines. This will limit the growth rate of
newspaper discards.

e Magazines: Readership is growing, while increasing numbers of trade
and special interest magazines are reaching the market. It is anti-
cipated that magazines will be the growth sector of paper discards;
however, they will remain a relatively minor component of the paper
category through the mid 1990s, even with the high growth rate.

o Corrugated Cardboard: Uses of corrugated paper are, to some extent
cyclical, since the material is used to package bulk purchases. But
cardboard is also used by people when they move; therefore, its
discards also reflect population growth. A slight decline is
projected.

o Plastics: As a broad category, this is the fastest growing material
because of its convenience and versatility, although environmental
concerns may set limits on future growth. Like paper, plastics are
used in most of our daily activities. Plastic packaging of food has
virtually displaced glass; plastic shopping bags have virtually
displaced paper bags.
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o Metals: This group includes metal bulk and food containers. The
first is cyclical, as people discard furniture and appliances oniy
when they are able to purchase new items. The second is stable; as
food spending tends to remain stable, a further decline in this
recyclable material is expected.

® Glass: Glass discards are expected to decline, because consumers
have turned away from this material; it is heavy, breakéble, and not
compatible with the changing preference for "heat and eat"
microwaveable containers. '

LABORATORY ANALYSIS

Analytical Results

The mean result from laboratory analysis of residential refuse samples are
summarized, by waste component and tested parameter, in Exhibit 26. A
similar table of results for institutional refuse samples is presented in
Exhibit 27.

Data from Exhibits 26 and 27 were then normalized using their respective
waste sector composition summaries to derive the overall chemical and
physical characteristics of each waste stream. The final results of this
analysis are presented in Exhibits 28 and 29, for residential and
institutional wastes, respectively.

Estimated Composition of Commercial Waste

Commercial waste was not sampled for laboratory analysis as part of the
study. Chemical and physical properties for this waste stream were assumed
to be similar to institutional wastes. The mean sample analysis for
institutional samples was used, substituting the commercial waste
composition shown in Exhibit 21. An estimated characterization was thus
developed for the commercial waste stream, as shown in Exhibit 30.
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‘Composition for Combined Waste Stream

Using the annual projected tonnage for each generating sector, estimated
analyses for all three sectors (residential, institutional, and commercial)
were aggregated to provide a composition for the combined waste stream.
This composition is presented in Exhibit 31.

COMPACTION TESTING

Compaction testing was performed to measure changes in refuse density due to
the removal of targeted recyclable components found in the waste stream.

The testing included density measurements for compacted waste with and
without recyclables, for compacted recyclables alone, and for uncompacted
material with similar compositions.

Residential Waste

Testing results are given, by season, in Exhibit 32. As shown, slightly
higher densities were achieved from uncompacted refuse with recyclables
removed, compared to as-received wastes with the recyclables in-place. When
compacted, these differences become less noticeable, although generally raw
MSW (with recyclables) can be better compacted.

Institutional Waste

Testing results are given, by season, in Exhibit 33. As shown, slightly
higher densities were achieved from uncompacted refuse with recyclables
removed, compared to as-received wastes with the recyclables in-place. When

compacted, these differences become less noticeable, although generally
as-received wastes (with recyclables) are more difficult to compact.
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FINDINGS
Generation

The primary factor affecting residential waste generation is population.
Differences in generation between demographic groups are subtle, except for
high-density neighborhoods which consistently generate less waste per person
than any other residential population group. For the residential sector as
a whole, residential waste generation is expected to increase through the
end of the decade.

The primary factor affecting non-residential waste generation is the
distribution of employment among the various commercial activity
classifications (i.e., SIC codes). Over time, the working population is
moving out of the Tow SIC groups (agriculture, mining, manufacturing, etc.)
and into the service and government sectors. The type of work activity
prevalent in these service groups generates far less waste per employee than
manufacturing, for instance. Therefore, while overall employment may remain
stable in the future, non-residential waste quantities are expected to
decline.

Composition

Overall, the aggregate waste stream composition of New York City is
comparable to national averages, considering that New York City is not
average. Exhibit 34 presents a graphical summary of the City’s aggregated
waste stream composition for the Study period.

Exhibit 35 presents a comparison of the USEPA national average for solid
waste composition and that measured during this study. The most notable
variation is found in the yard debris fraction. National figures indicate
that 17.6 percent of the waste stream should be comprised of yard debris.
Intuitively, this discrepancy seems valid.
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Policy Implications

The waste composition study offers a basis for identifying and quantifying
relationships between consumption and waste generation as an avenue for
waste management planning, particularly for designing reduction, recycling,
incineration, and composting programs. For example:

¢ Evaluation of program options (i.e., recycling or source reduction
programs).

e Evaluation of policy options (i.e., the implications of a "bottle
bil1" or the replacement of polystyrene products with paper).

o Evaluation of current operations including collection services and
facilities, as well as for planning for future services.

o Education of New York City residents on solid waste management
concerns and programs.

e Evaluation of waste management options

o Development of new markets for recyclables.
More specifically, this study identified the presence of significant
quantities of recyclables disposed in the City’s residential, institutional
and commercial waste streams every day. This information, coupled with the
estimated rate of generation by location in the City, should be used as the

basis for developing future recycling programs, and for implementing
pilot-scale and demonstration projects, or full-scale facilities.

Further Study

More in-depth study of the New York City waste stream may be warranted to
support feasibility studies and/or implementation of future source reduction
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and recycling programs. Examples of further study associated with the
findings of this project include:

e The City-wide quantities and composition of commercial wastes are
not well known. Activities under this study indicated a need for
further work to establish the level of commercial recycling, the
composition of commercial wastes on a seasonal basis, and the
quantities generated from various businesses with time.

o Projections were made based on the 1980 Census data. It may be
useful to update the projections based on changes measured by the
1990 Census data.

o The impacts of increased waste generation during ho1igays generally
were avoided under this study. Further study would pESVide field
comparisons of waste quantities and composition generated during
holiday and non-holiday weeks.

o The study was not exhaustive in describing residential waste
composition by income and density. Further study should focus more
closely on waste differences associated with neighborhood
diversification, percent of people unemployed or those staying at
home, and other indicators.

o The technical literature covering waste composition studies
generally does not include bulk items (e.g., white goods, large
furniture, tires) and other special wastes (e.g., street sweepings)
as part of the solid waste stream. USEPA literature for nationwide
waste composition estimates does not include most bulk items, and
yard waste estimates (leaves, grass, and green wood wastes) are not
based on field data. Solid waste managers need to consider the
differences presented in the waste stream when certain components
are excluded or removed from the aggregate compilations. Further
study would place greater emphasis on making distinctions between
New York City data and other technical literature.
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EXHIBIT €

PROGRAM DESIGN FOR WASTE COMPOSITION STUDY

PROGRAM DESIGN

}

RESIDENTIAL
INSTITUTIONAL (14 categories)
COMMERCIAL

(9 strata)

(10 types)

¥

ROUTE DESIGN

¥

MATERIAL COLLECTION

}

MATERIAL WEIGHING & SORTING

COMPACTION TEST

DATA ENTRY

l

CHEMICAL ANALYSIS

COMPUTER DATABASE DEVELOPMENT

HISTORICAL DATA

PROJECTIONS

‘ §¥b'.§y BASE ON BULK
GENERATION
DATA ANALYSIS
{ 4 1
GENERATION v GENERATION
ECONOMIC AND BY BOROUGH
| BY STRATA DEMOGRAPHIC AND DISTRICT

F

| FORECASTING igpwem
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EXHIBIT 14
RESIDENTIAL WASTE COMPOSITION BY STRATA

SUMMER SEASON
WASTE COMPOSITION iperoermace)
WASTE COMPONENT LL M H ML MM Mn HL HM HA
CorrugaeecvXraft 40 48 S.9 47 47 52 4 53 5.0
Newsorire 102 as 74 09 99 188 [ %4 9.3 123
OMce/Compumr [ 4 10 07 1.8 1.3 1.5 18 1.7 2.1
Magezine s and Glossy 20 20 29 38 a7 43 28 23 39
Book/Phore 8ook 1.0 08 13 07 1.8 30 0.9 03 - X}
Non-Carrugated Carcboara 39 35 30 3e 29 28 53 3s a9
Mixed e 78 73 oS 88 a8 s 78 749
TOTAL PAPER FRACTION J42 284 285 329 9 438 0SS 309 1354
Ciewr HOPE cortainers [-X-] 0s 08 08 X} 0.4 oS 0.7 0.7
Colored HOPE cortainers X ] - ] [-X ¥ ] 07 3] 0s 06 1.0
LOPE 03 02 ¢33 o1 03 o1 02 [F} 0.1
Flims and Bags 4.1 S0 82 so 5.1 [ B] 3s a7 [ &4
Green PET comairers 02 ot 0.t o.t 03 0.1 0.1 02 0.1
Cwwwr PET cortmirmrs 04 04 06 08 05 0SS 03 04 08
PVC 02 0.1 0.1 o2 02 02 0.1 02 0.1
Polyprooywne R} 0.4 03 ot 0.3 0z 0.1 0.1 0.t
Polystyrerw (Estimamd in Summen 09 08 o8 1.1 \ X ] 1.1 08 07" 09
Miscenareous Plastic 1.3 13 1.8 20 1.1 [-X ] 17 [ 4 t2
TOTAL PLASTIC FRACTION [ X 93 13 107 28 103 77 927 1z
Geass/laoves LX) 1.1 00 2. 14 00 Se 40 10
BrusivPrurengy/Stumps X ] X} 00 0.7 0.4 0.0 45 X ] 0.0
TOTAL YARD WASTE FRACTION 82 27 ot 28 1.8 o [X) a8 to
Lumber 12 4 32 20 24 21 E R 18 0.9
Texting 6.0 80 a4 40 a4 39 @0 57 62
Rubber 0t 01 063 04 02 00 03 00 0.1
Firme 20 20 33 28 18 27 [ X v 37
Otapers 32 38 4.1 29 28 30 4.1 4.1 A2
Foodwaste 169 144 127 145 183 101 1201 201 10.7
Miscoumne ous Organc 5.1 79 98 79 95 108 89 63 143
TOTAL ORGANIC FRACTION 345 403 419 340 414 324 304 2397 2391
Cioar Giass comtmrwrs 2 28 32 ER} 36 23 30 39 20
Green Giass cormners 10 13 18 09 13 X ] 09 12 09
Brown Glass commners 12 1. 2 o8 12 X ] Q7 12 0.7
Misceiareous Giasy 02 o4 08 OB 03 oe 02 0.1 (X}
TOTAL GLASS FRACTION [ X} 53 @9 S5 83 44 49 [ X} 40
Aluminium Food Coreairers/F oil 63 04 08 0OS 04 04 03 03 0.9
Aluminium Beverage Cans 0.3 03 03 0.3 [- X} [-X) 03 04 3
Miscalane ous Aluminium 02 03 03 03 03 02 0.3 o.t 03
TOTAL ALUMINIUM FRACTION 0.9 1.0 12 1.3 1.1 09 07 09 1.4
Ferrous Metat Food cortarers 2.1 1.8 22 18 20 20 18 19 23
Other Ferous Mot 1.0 38 27 20 20 os 1.0 22 12
TOTAL FERROUS METAL FRACTION 3.1 54 49 238 40 28 27 4@ s
Simews Cans 0.0 00 00 00 08 00 00 0.0 00
TOTAL METAL FRACTION 40 83 a2 49 8.1 37 34 5.0 50
Non-bux Ceramics 0.1 0.1 00 0.0 0.0 02 0.1 [-X.] 0.0
Miscelane ous inorganic 32 67 28 35 X} 1.7 os 0.4 0.8
TOTAL INGRGANIC FRACTION 33 87 28 s 0.8 19 (-2} 0.4 09
Pesticides 0.0 0.0 00 00 0.0 00 00 0.0 00
Non-pesticice Poisons 00 00 01 00 00 00 00 00 OO
Pairt/Soivere/Fust 00 [-B] 0.1 0.0 X ] 0.0 00 00 (-1 ]
Ory Calt Sarteries 0.0 0.1 0.0 0.0 0.0 00 00 00 0.0
Car Batterios 00 00 0.0 0.0 [-X ] 00 03 00 0.0
Medicn Wasgte 0.0 0.0 0.0 0.0 00 00 00 00 0.0
Miscehans ous Mezardous Waste [ R] g2 02 00 01 02 02 00 0.1
TOTAL HHW FRACTION 02 0.4 oS o3 02 03 08 0.1 o2
—mULK 24 28 20 498 239 33 30 29 20
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NYC DSNY 1989 1990 Waste Characterization Stugumn 14 (continued)
RES:IDENTIAL WASTE COMPOSITION BY STRATA

FALL SEASON
WASTE COMPOSITION

WASTE COMPONENT W LM [1] ML MM MM HL WM HH
Corrugmtec/Krah 46 st [X] 73 5.4 5.7 3 48 S0
Newspring 99 83 80 93 103 179 s 128 177
Office/Comoumr 1.8 04 c.1 10 0.8 0.8 16 0.9 [ X ]
Magazine s and Glossy 33 2.4 22 as 28 37 4.1 1.8 42
Book/Phore 8ook 12 07 03 04 1.0 10 20 2.1 a7
Non~-Corrugated Carab oard 3s 29 29 2.5 2.4 K] 9 28 2.1
Mixed 157 111 96 128 138 125 130 148 19

TOTAL PAPER FRACTION 398 301 292 2385 383 435 378 2398 483
Clesr HOPE coresirers 05 o8 0.7 X ] 0.4 03 03 0.4 (X
Colored HOPE comaners 05 05 o7 o8 0s 03 (k4 0.5 -/
LDPE 0.1 02 02 041 02 ot 0.1 0.1 0.1
Fitms and 8ags 42 5.0 as 42 52 L] 29 S5 8.3
Green PET corxainers [-X] 00 0.1 0.1 0.3 00 0.0 0.1 R}
Clesr PET corzairers 03 03 -X ] 0.5 0.4 03 0.3 [ ] 03
PVC 02 04 02 02 0.9 00 00 0.1 0.1
Polynropyens 02 02 01 8.1 02 o1 03 0.2 03
Polystyrens (Estimamd in Summer) [-E ] 0.8 09 08" 07 Qe [ X} 03°* 10
Misceianeous Plastic 12 1.4 .0 12 1.3 12 o8 19 (X ]

TOTAL PLASTIC FRACTION 78 91 110 84 92 93 57 94 102
Grass/\saves 53 42 02 72 25 a5 121 39 38
BrushPrurings/Stumos 10 0.1 00 0.5 0.t 0.1 X} 0.0 08

TOTAL YARD WASTE FRACTION 64 43 02 77 25 oS 128 a9 4
Lumber 10 b X 25 22 37 Q.7 18 28 18
Textims . 45 a7 73 35 55 50 2.4 4.1 40
Aubber 0.0 02 00 0.t 0.t 0. 0.9 00 0.1
Firms 2.1 24 28 2.1 20 1.8 1.9 20 20
Diapers 32 3s 43 3.0 30 1.9 29 43 28
Foodwaste 130 156 158 128 152 113 13t 138 108
Miscetianeous Orgamc 71 w9 93 14 72 56 77 73 S5

TOTAL ORGANIC FRACTION 1.1 410 420 3068 373 288 305 J4v 288
Cier Glass conenrers as 29 3.2 28 3.9 28 25 3.2 24
Green Giass comainers 0.7 1.0 1.7 10 [X] 0s 0S 0.7 [} X
8rown Glass contaners 0.7 [ X ] 12 12 07 0.4 0.7 o6 [-X]
Miscetaneous Glass 02 02 03 2 02 0.3 0.0 00 04

TOTAL GLASS FRACTION S0 a7 83 S.t 48 40 3.8 493 3.8
Atuminium Food Comainers/Foil 0.5 0.4 oS 0.7 [ X ] oS 04 oS R
Aluminum 8everage Cans 03 0.3 04 03 03 0.2 .5 ) 03 03
Miscetane ous Aluminium 02 0.1 0.1 0.3 0.1 0.5 0.2 0.1 04

TOTAL ALUMINIUM FRACTION 09 [ X ) 13 10 1.2 09 0.9 2
Ferrous Metas Food contairers .7 20 27 20 20 1.8 1.4 1.9 19
Other Ferrous Metal 7 A5 20 19 1S 29 230 o8 22

TOTAL FERROUS METAL FRACTION 3.4 5s .7 a9 3s o7 LX) 2.7 4.1

Bimems Cans 0.0 0.0 0.0 (X (X} 0.0 0.0 00

TOTAL METAL FRACTION a3 58 5.2 40 8.0 52 37 53
Non-buik Ceramics 02 03 0.1 0.t 0.1 0.1 0.4 0.t 00
Misce lans ous InorgrmC 0.1 25 29 2.9 2.1 17 04 13 03

TOTAL INORGANIC FRACTION 02 28 30 3.0 22 1.8 o8 1.4 03
Pesticicies 0.0 00 0.0 00 0.0 0.0 00 0.0 0.0
Non-pestcice Poisons 0.0 090 0.0 0.0 0.0 0.0 X ] 00 00
Pairg/Soiver/Fusi 00 00 0.1 0.1 00 0.4 0.0 00 0.0
Ory Colt Barterms 00 00 0.0 0.0 00 0.0 0.0 0.0 a0
Car Batterms 00 0.0 00 LX) 02 00 00 0.0 00
Medical Waste 0.0 (X] 00 0.0 0.0 0o eo 00 (1]
Miscenane ous Hazarcous Waste 0.0 00 [N} 0.1 00 0.0 0.0 00 00

TOTAL HHW FRACTION 0.0 [ A} 02 02 03 0S5 00 0.0 0.t

BULK 34 19 22 k3 X 28 kX 2.2 30
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NYC DSNY 1989 1990 Waste Characterization Study EXHIBIT 14 (continued)
RESIDENTIAL WASTE COMPOSITION BY STRATA

-

WINTER SEASON
WASTE COMPOSITION (percermace)

WASTE COMPONENT L M (5] ML M M HL M M
Caorrugmte a/Xraht 38 585 ss 54 47 3s 52 47 47
Newsnrine a9 82 72 as 90 149 57 107 13a
on’u@mwr 02 02 02 12 03 1.4 0.3 0.1 X}
Magmzines and Glossy 27 21 18 24 28 45 28 30 3e
Book/Phore Book 03 05 04 0.4 03 Q. 05 02 0S
Non-Carrugsed Carcboard 24 27 31 28 32 28 24 28 28
Mixsa 115 120 97 130 137 1S4 113 145 142

TOTAL PAPER FRACTION 275 310 278 338 337 430 280 IS99 97
Clesr HOPE cornminers [ ] 08 oe s 07 0.4 [-F) 0s 04
Colored HOPE contmsrers o8 X ] 07 06 os (X ) %) o8 o6
LOPE 0.0 0.0 0.3 0.1 0.1 Q.1 0.0 0.0 0.0
Films and 8ags 39 57 52 48 5S [ ¥ ] X ) 8.3 S8
Green PET cortainers 0.t Q. 02 0.t 0.t 0.1 - X.] 0.1 0.1
Ciear PET corairars 0s os oS (X ] 0.7 os 0.4 X1 (X}
PVC 02 oa 02 oa 0.1 02 00 0.1 0.1
Polyprooyens g0 01 02 0.4 R} 0.1 LY.} 0.0 (X}
Polystyrsre (Estimewd in Summen 1t 0.9 09 a9" 1t 12 09 09° o8
Miscetane ous Pastic [R] 10 1e 1.3 12 10 0.7 1.4 0.9

TOTAL PLASTIC FRACTION 8.0 97 102 9.1 103 109 a8 10.4 25
Grass/leaves [ 1] 18 08 1.7 1.1 07 181 [-X ] 40
BryshPruningy Stumps kX ] 03 00 02 07 1.1 (X} 03 1

TOTAL YARD WASTE FRACTION 103 .9 (X} 20 18 18 180 09 S.

Lumber 1.2 22 13 0.9 1.7 1.4 R} 18 12
Texties 45 44 53 s2 LY ] as 5.3 3.7 39
Rubber 0.1 0.1 Q. 0.1 a.t 0.1 00 6.0 0.0
Fires 22 2.4 22 28 20 1.8 22 22 2.3
Disvers 4 s 59 40 50 27 az 41 25
Foodwaste 134 1864 177 138 181 138 9.1 153 119
Miscettansous Organc 77 28 1o X ] 70 [ &4 62 73 82
TOTAL ORGANIC FRACTION 333 Q0 485 352 385 298 297 342 298
Ciosr Giass commrery 41 25 [} 29 44 2.9 a0 40 28
Green Glass camaners 1.1 10 15 Q9 1.3 0.9 1.1 0.7 08
Brown Giass cormuners 09 0z 15 07 1.0 o8 o8 07 X ]
Miscssane ous Glass 00 0.0 0.0 0.0 02 0.0 a0 0.1 Q0
TOTAL GLASS FRACTION a.t 44 7.4 46 89 48 4.9 54 39
Atuminium Food Cormsners/Foll 67 0S5 o5 oS X4 0S oS (X} [-X ]
Aluminium 8everage Cans 0.4 05 04 04 04 04 03 03 04
Misoeane ous Aluminium 00 00 0o 0.1 0.0 0.0 0.1 0.1 X}
TOTAL ALUMINIUM FRACTION 1.1 10 09 1.0 1.1 08 o8 10
Ferrous Metss Food cormarmrs 25 21 2.9 2.4 23 19 .7 a3 27
Other Ferrous Meta 22 19 23 22 19 19 23 3.0 13

TOTAL FERRQUS METAL FRACTION 47 40 LR 4.0 44 36 3.9 52 40

8imew Cans 00 00 01 00 ©00 00 083 00 00

TOTAL METAL FRACTION 57 St 61 50 58 44 48 63 51
Non-busk Ceramics 0S5 01 08 04 03 02 0.1 02 o1
Miscenarwous Inorganie 17 20 13 &9 28 11 12 27 40

TOTAL INORGANIC FRACTION 22 2 19 53 13 12 28 a3
Pesncoms 00 00 60 00 OO0 00 ©00 00 0O
Non-pesncioe Poisons - 0t 00 00 00 01 00 00 00 00
Paint/Soivert/Fusy 00 00 05 0t O03 01 01 Ot 00
Ory Cott Batores 00 01 00 OO0 OO0 00 00 00 00
Car Barteries 00 00 ©00 OO0 ©80 00 00 00 02
Medcical Waste 00 00 00 00 ©00 00 00 00 00
Misceuare ous Hazarcous Wase 0.4 0.0 00 00 00 0.0 0.1 0.1 00

TOTAL HHW FRACTION 02 01 08 O 02 01 02 a3 03
——SULK 88 27 20 44 21 42 _Sa 38 2I

ES-44
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NYC DSNY 1989 1990 Waste Characterization Study
EXHIBIT 14 (continued)
[RESIDENTIAL WASTE COMPOSITION BY STRATA

SPRING SEASON
WASTE COMPOSITION (percenwage)

WASTE COMPONENT LL LM LH ML MM M HL =M HH
Cmodﬂ(raﬂ 39 [ X3 42 42 Je 47 46 5.8 40
Newsprint 82 5.9 49 [ 1) 77 13 80 NS5 47
Omalpanomr 8] 0.3 0.2 0.5 02 0s 0.3 (-} [-X]
Magmzires and Glossy 25 22 22 22 20 43 FX ] 1.7 s
8ooi/Phore Book 0S 03 1.0 X } Qs 0s 02 [ X 16
N_on-Cmd Caraboard 22 19 1.9 19 20 1.9 20 23 20
Mixect 128 1.7 132 13.0 17 16.0 103 10.9 149

TOTAL PAPER FRACTION 310 307 270 309 2778 410 277 329 4t 3
Clewr HOPE conmmrmrs 04 0s (-1} 05 [} 04 0.3 04 05
Colared HOPE corzminers 0.5 07 06 08 (X} [X] 05 05 o8
LDPE 0.0 0.1 0.1 02 0.1 -3} 00 0.0 0.1
Fims and Bags 45 49 87 4.4 $.3 se 40 S a2
Green PET contaners 0.1 0.1 0.1 04 Q.3 0.1 0 0.1 0.
Closr PET cortmrecs X ] oS 0.5 oS 0.8 03 0.3 os LR 3
PvC 01 01 02 0t 01 Q01 o3 Ot ot
Palyprooyers 0.t 0.1 02 02 [-R] 0.1 a.1 - B} 02
Polystyrene (Esumama in Summaen 10 09 07 13° 1 1.3 or 09°* 10
Miscenare ous Piastc 1S 1. 09 08 10 09 [ 4 [ 99

TOTAL PLASTIC FRACTION 8.9 91 96 3.4 9.3 2.3 7.8 $2 102
Grass/Laaves S2 X} X } 09 20 19 Se 12 28
BrushVPrunings/Stumps 1.3 [-X.] 0.0 [-X ] 0.8 19 28 0.1 03

TOTAL YARD WASTE FRACTION 8.5 1.1 [-X ] 1.7 28 3.0 82
Lumber 2.4 J8 7 34 44 23 39 29 13
Textiles 44 52 [ R] 44 3.9 45 .8 S.9 32
Rubber [-X-] 0.2 [-X ] 03 0. 0.1 0.0 o.1 (-1}
Firms R} 2.2 2 2.8 27 33 20 23 27
Diapers 42 27 44 a8 42 27 36 48 29
F cocwaste 123 178 199 133 150 117 110 148 12)
Miscetansous Orgaruc 10.0 a1 71 LK.} a1 80 108 a4 LE ]

TOTAL ORGANIC FRACTION 383 407 447 287 4085 35 2364 ITO 308
Cloar Giass conairers 48 29 4.1 33 3.4 28 LR 3z 29
Green Giass cortmrers 12 12 16 0.9 X} 0.7 [-X ] X ] 08
Brown Gass cormmrers (X ] 10 1.2 1.1 a7 08 os 0.? X ]
Miscenarwous Glass 00 0.1 02 02 02 04 0.0 0.7 0.2

TOTAL GLASS FRACTION 70 52 71 55 5.1 @ 48 59 43
Atumirsum Food Cortmrwre/F oit 0.6 ¢S 04 oOS 05 0s 0s [-X] 058
Aluminium Beverage Cans 03 0.4 03 0.3 03 02 09 0.3 0.3
Misceiarnsous Alumasum 0.9 0.0 0.1 0.0 1] 0.0 0.0 [ A} 0.0

TOTAL ALUMINIUM FRACTION 1.0 09 0.7 [-X ] X ] o8 X} 09 o8
Ferrous Metat Food cortmrers 22 20 24 26 200 21 [K 2.1 20
Othar Ferrgus Mem 2.1 23 '8 22 23 1.9 40 34 09

TOTAL FERROUS METAL FRACTION 43 43 42 49 43 40 55 55 0

8imem Cars 00 Q0 00 0.0 00 Q0 0.0 0.0 0.0

TOTAL METAL FRACTION 53 52 49 57 S 47 8.4 8.3 38
Non-bduk Ceramics 0.t 0.1 Q7 0.t 02 0.1 00 0.4 0.y
Miscsuane ous Inorgarse 34 53 2. 38 ss 3 12 43 49

TOTAL INORGANIC FRACTION 3.4 53 kB R X 67 1.4 12 48 S0
Pesticices 0.0 0.0 00 0.0 0.0 0.0 0.0 00 0.0
Non~pesncde Poisors [ X ] [-X.] 00 00 0.0 00 0.0 00 0.0
Paint/Solve n/Fus 02 (X} 0.1 02 02 o2 .1 0.1 00
Ory Cott Barreres 00 00 0.0 [-X+} 0.0 00 0.0 (-2} (-X.]
Car Gattones 00 6.0 00 03 Q.0 00 0.5 00 00
Medic Waste 00 0.0 00 0.1 0.0 00 0.0 co 00
Miscenane ous HMezardous Weste (-] ] 03 0.t 0.1 0.0 Q.1 0.t 00 0.1

TOTAL HHW FRACTION 03 04 03 07 0.4 03 (X} 02 02
-t 33223 20 69 23 .23 63 2] -

ES-45
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NYC DSNY 1989 1990 Waste Characterization Study

_ EXHIBIT 15
RESIDENTIAL WASTE COMPOSITION BY BOROUGH & SEASON: WINTER 1990

Executive Summary

WASTE COMPONENT MANMATTAN __ BRONX  BROOKLYN _ QUEENS  STATEN ISLAND
PAPER 34 208 287 22 200
PAPER BR N
CCRRUGATED CARDBOARO a7 48 aa a? 48
NEWSPAPERS 103 as 7.0 ar 70
OFFICE/COMPUTER PAPER Qs as oe o7 os
MAGAZINES/GLOSSY PAPER 28 24 23 28 27
800KS os as ae o8 a7
NCM-CORR. CARDBOARD 2s 2s 23 23 21
MIXED PAPER 121 1.4 11.0 124 s
PLASTICS 28 0.1 83 80 as
PLASTICS BREAXDOWN:
CLEAR HOPE CONTAINERS o8 o.e oS Qe [.}}
COLORED HOPE CONTA NERS a6 os as ce os
LOPE CONTAINERS at a1 a1 Q1 a0
FILMS AND BAGS ss 49 as as ar
GAEEN PET CONTAINERS at a a1 at (-3}
CLEAR PET CONTAINERSH as as as as a4
pve 02 a2 a1 at o9
POLYPROPYLENE at a1 al o1 at
POLYSTYRENE ae -1 ] oS 0.9 os
MISCELLANEOUS PLASTICS L1 1.1 10 09 o7
ORGANICS ars 38.4 8.2 a9
QRGANICS BREAKDCWN:
GRASSAEAVES 19 20 29 78 "
BRUSHPRUNINGS/STUMPS a3 o3 o7 Qr Q7
LUMBER 18 17 % 4 20 24
TEXTILES .8 a8 .2 4. .3
RUBBERALEATHER as 02 el ot a2
FINES 22 22 2.1 22 20
DISPOSABLE DIAPERS 40 2 39 38 e
FOOQ WASTE 143 14.2 30 ne [ X ]
MISCELLANEOUS ORGANIC ae a3 79 69 a0
GUAsS [ ss a9 a0 aa
GLASS RREAXDOWN,
CLEAR GLASS CONTAINERS a3 1e 30 29 27
GREEN GLASS CONTAINERS 10 L1 1o 09 a9
BROWN GLASS CONTAINERS 1.0 i) os or o7
MISCELLANEOUS GLASS ar a1 ai a1 L]
ALUMINUM 09 0.8 08 0.9 as
ALUMINGM BREAXDOWS:
BEVERAGE CONTAINERS ce oe a3 Q3 a3
OTHER ALUMINUM CONTAINERS os as as as es
MISCELLANEQUS ALUMINUM ° ao 00 ao at 'Y
FEAROUS METAL .2 2 as 0 s
FERROUS METAL BAEAXDOWN
FOOD CONTAINERS 24 23 20 19 18
OTHER FERROUS METAL. 18 9 .9 20 22
INORGANIC/NON ~HAZARDOUS 28 28 2.5 28 1.3
INQR 1 A
81 - METAL CANS ao ao 0o Qo 0o
NON=BULK CERAMICS 02 0z 02 02 atr
MISCELLANEOQUS INORGANIC 2 24 3 24 1.2
MAZAROOUS WASTE oe 0.4 a3 a3 [+
w. WN:
PESTICIOES Qo a0 oo 00 ao
NON=-PESTICIDE POISONS 0o 00 0o ao 00
PAINT/SOLVENTS/FUEL [ H 02 o [} -8}
DRY CELL BATTERIES Qo ao o0 -] Q0
MEDICAL WASTE 0o al at a1 ao
CAR BATTERIES at ao a0 00 0o
MISCELLANEOUS HAZARDOUS 0 0o ot at at
BULK ITEMS (X as 143 (%4 124
ES-46



NYC DSNY 1989 1990 Waste Characterization Study
. EXHIBIT 15 (cortinued)

~

RESIDENTIAL WASTE COMPOSITION BY BOROUGH & SEASON: SPRING 1990

Executive Summary

WASTE COMPONENT MANHATTAN __BRONX  BROOKLYN  QUEENS  STATEN ISLANO
PAPER a3 0.7 2.9 3.0 2028
PAP R N
CORRUGATED CARDBOARD 43 44 4a 493 43
NEWSPAPERS R &4 a0 78 9.4 79
OFFICE/COMPUTER PAPER Q7 -1:] oS 07 0.8
MAGAZINES/GLOSSY PAPER 0 28 a3 28 e
sooxs [N 09 ar or o.e
NON=~CORR CARDBOARD 23 22 2 2.4 23
MIXED PAPER .9 "2 10.8 ar (X ]
PLASTICS 10.9 9.3 as 5.0 7.5
AT AEARRQOWN
CLEAR HOPE CONTAINERS [-X) [X} 8.5 o3 ae
COLORED HOPE CONTAINERS as X"} oa a8 a3
_LOPE CONTAINERS a (3] (-2 at (-8 ]
FILMS AND 8AGS S8 n a8 .3 a7
GREEN PET CONTAINEAS o2 at o at o
CLEAR PET CONTAINERS os as %] o« Qe
Ve Q1 e a1 o 0.1
POLYPROPW.ENE a2 az - - 3] o1 [-§]
POLYSTYRENE a9 Qa9 -1 o9 Qe
MISCELLANEQUS PLASTICS 1.3 12 1.2 (X (R
ORGANICS W2 8.0 380 «©Jg 40.3
CRGANICE AREAKDQWN
GRASSAEAVES .3 14 17 aa as
BRUSH/PRUNINGS/STUMPS a3 =X ] QB 18 24
LUMBER 293 a0 ae A2 32
TEXTLES s 13 48 LY a7
RUBBERALEATHER ad %] Q2 c2 1)
FINES 28 27 . 26 8 23
OISPOSABLE DIAPERS as by as as S
FOQO WASTE 141 43 130 124 109
MISCELLANEQUS ORGANIC 79 79 78 as a0
GLASS 34 se L & ] 4.9 4.3
GLASS BREAXROWN
CLEAR GLASS CONTAINERS a R &) 32 A 29
GREEN GLASS CONTAINERS 1.t 1.1 10 o8 oe
BAOWN GLASS CONTAINERS 09 o9 09 +X:] o8
MISCELLANEQUS GLASS o3 03 ad 0.2 Q1
UMINUM 09 09 0.0 [ X:1 o7
ALLMINUGM BREAXDOWN
BEVERAGE CONTAINERS 03 - -1=3 c2
OTHER ALUMINUM CONTAINERS 5 3] = 8- a3
MISCELLANEQUS ALUMINUM ot ot -] Q.0
FERROUS METAL aa a1 4.0 44 4.4
EERAQUS METAL AREAKDOWN
FOOD CONTAINERS 21 2.1 20 1.9 1.8
OTHER FERROUS METAL 1.0 20 20 23 29
INORGANIC/NON = HAZARDOUS 0 0 32 28 1.4
INQRGANIC BREAKDOWN
B! - METAL CANS a0 0.0 ac Q.0 0.0
NON~-8ULK CERAMICS a3 a3 a2 al o
MISCELLANEQUS INORIANIC 27 27 o 2.3 13
HAZARQOUS WASTE o3 0.4 0.4 0.8 a7
HAZARDOUS WASTE BREAKDOWN
PESTICIOES 1] Q.0 0.0 0.0 Q0
NON=-PESTICIOE POISONS (-] 1] (-1} ao -1 ]
PAINT/SOLVENTS/FUEL al -8 ] -3 ] al at
ORY CELL BATTERIES [-X.] (- 1] ao (U] ao
MEDICAL WASTE 1] a0 0o 0.0 ac
CAR BATTERIES a0 ot [-R] 02 oe
MISCELLANEOUS HAZARDOUS o a1l 0.2 Q2 02
BULK ITEMS 1 e 10.0 .0



NYC DSNY 1989 1990 Waste Characterization Study

K EXHIBIT 1S (continued)

RESIDENTAL WASTE COMPOSITION BY BOROUGH & SEASON: SUMMER 1930

WASTE COMPONENT MANHATTAN _ BRONX  BROOKLYN _QUEENS  STATEN ISLAND
PAPER a2 0.9 287 20 27.3
BAPER BREAKDOWN
CORRUGATED CARDBOARD 12 1 e 4.0 a9
NEWSPAPERS a3 22 as 29 a2
OFFICE/COMPUTER PAPER 11 11 1.1 15 18
MAGAZNES/GLOSSY PAPER a2 30 20 at 28
BOOKS 1. .1 1.1 nt [-1 ]
NON=CORR. CARDSOARD 32 30 28 2 0
MIXED PAPER as a4 4.2 as 73
PLASTICS 10.7 0.3 1
PLASTICS BREAKQOWN
CLEAR HDPE CONTAINERS o8 0.8 as ae 09
COLORED HOPE CONTAINERS o8 a7 ae o7 as
LDPE CONTAINERS a2 a0z 02 02 032
FILMS AND BAGS a0 34 4.6 a3 33
GREEN PET CONTAINERS 02 0.2 [-%} (-8} .t
CLEAR PET CONTAINERS as os o4 0 Q3
eve 02 02 a2 a1 ot
POLYPROPYLENE 02 02 o1 ot at
POLYSTYRENE a9 09 Y] os os
MISCELLANEQUS MLASTICS 1.9 1.9 LYy 19 1X ]
ORGANICS 2.2 378 348 F°Y) 386
QRGAMCS BREAKQOWN
GRASSAEAVES o9 K] 19 3e Y )
BRUSHPRUNINGS/STUMPS Q2 oe ae 1e 22
LUMBER 21 28 22 23 2s
TEXTILES 6o s9 s 48 ar
RUBBERALEATHER 02 02 02 02 02
FINES 20 20 22 22 e
OISPOSABLE DUWPERS e as o 24 e
FOOD WASTE ne 12.8 123 27 18
MISCELLANEOUS ORGANIC 94 a6 73 a0 73
GLASS s 8.2 49
GLASS BAEAKDOWN
CLEAR GLASS CONTAINEAS 29 28 29
GREEN GLASS CONTAINERS 1.2 1t a9
BROWN GLASS CONTAINERS 1.0 08 o8
MISCELLANEOUS GLASS as as 03
ALUMINUM .1 0.9 0.9
ALUMINUM BREAXDOWN
BEVERAGE CONTAINERS a3 ad 0.2 G2 -3 ]
OTHER ALUMINUM CONTAINERS (-} 4 Qe (-] Qe as
MISCELLANEOUS ALUMINUM 03 02 02 Q2 o1
FEAROUS METAL &t as as
[d M R N
FOOD CONTAINERS 2.1 20 17 18 15
OTHER FERROUS METAL 19 20 18 17 LS
1NORGANIC/NON ~HAZAFDOUS 22 22 .8
INQRGANC BREAXQOWN
Bl = METAL CANS [-1.] (-1} Q.0 Q.0 - X ]
NOK=BULK CERAMICS at a1 ot at ot
MISCELLANEOUS INCAGANIC 16 21 a3 te ar
1AZARDOUS WASTE 0.4 0. X}
HAZARDQUS SREAKQQWN
PESTICIOES 0o Qo ao ao 0o
NON-PESTICIOE POISONS a0 Qa1 al ot Qo
PAINT/SOLVENTS/FUEL a1 at Qal 00 a0
DAY CELL BATTERIES a0 Qo [ Qo oo
MEDICAL WASTE (1] [l (34 0o et
CAR BATTERIES a0 Q1 ot 02 @3
MISCELLANEOUS HAZARDOUS a2 a2 a2 -t a3
BULK ITEMS 7.4 7.4 "1 aAs 173

Executive Summary
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EXHIBIT 15 (continued)
RESIDENTIAL WASTE COMPOSITION BY BOROUGH & SEASON: FALL 1990

WASTE COMFOE’L MANHATTAN  BRONX BROOKLYN  QUEENS STATEN ISLAND
PAPER 8.2 2e IR a1 34
PAPER BREAKDQWN
CORAUGATED CARDBOARD 32 33 49 48 37
NEWSPAPERS nse 100 9.0 10.9 96
OFFICE/COMPUTER PAPER 0.4 Qe a8 1.1 (A
MAGAZINES/GLOSSY PAPER 29 20 23 2 a1
B800KS [ X ) X ae 1.1 14
NON~CORR. CARDBOARD 2.4 23 24 2 18
MIXED PAPER "9 112 109 132 120
PLASTICS 9.9 9.4 8.4 8.0
[ L.} WN
CLEAR HOPE CONTAINERS s o8 as os a3
COLORED MOPE CONTAINERS X} Q.0 as %4 (. X ]
LOPE CONTAINERS a1 0.2 a2 [§] 3]
FILMS AND BAGS se [ ¥] a8 42 a2
GREEN PET CONTAINERS o1 Qa1 o1 [ §} 0.0
CLEAR PET CONTAINERS 0.4 0.4 04 0.4 03
PVeC a2 02 a2 [-X] 0.0
POLYPROPYLENE a2 02 ar 0.2 Q2
POLYSTYRENE [T o9 as o7 s
MISCELLANEQUS PLASTICS 1.0 (R} 1.0 [X ] (-4
ORGANICS 383 2 .0 7.0 373
RGANI R N
GRASSAEAVES 23 0 as 73 99
BRUSH/PRUNINGS/STUMPS Q3 ad ce [+ X o8
LUMBER 16 19 19 1.0 18
TEXTILES LY S as s 28
AUBBERAEATHER Qt at ot "+ ) Qs
FINES 22 22 20 20 8
DISPOSABLE DIAPERS as a8 A2 3o 29
FOOOD WASTE "2y 12 128 120 "o
MISCELLANEQUS ORGANIC 7.8 78 76 LY} 82
GLASS 4.9 Lt 4.6 42 %4
GLASS BREAXDOWN
CLEAR GLASS CONTAINERS 20 29 28 2.7 24
GAEEN GLASS CONTAMNERS 1.1 1.1 10 o7 X ]
BROWN GLASS CONTAINERS 09 Q9 Qe a7 LX)
MISCELLANEQUS GLASS Q2 Q2 Qat o.t -3
ALUMINUM 1.1 1.0 0.9 1.0 090
M L] N
BEVERAGE CONTAINERS a4 Qs Qd 0.3 Q3
OTHER ALUMINUM CONTAINERS (2] as o (L] Qe
MISCELLANEOUS ALUMINUM a2 a2 a2 02 o2
FEARROUS METAL 4.2 4.2 39 . 3.9 A7
£ Y] N
FOOD CONTAINERS 22 2.2 1.9 17 16
OTHER FERROUS METAL 20 20 20 22 33
INORGANIC/NON ~HAZAROOUS 1.9 2.2 21 .7 09
INQRGANIC QREAKDOWN
8t - METAL CANS Qo ao 4 Q0
NON=8ULK CERAMICS a1 a2 ] a3
MISCELLANEQUS INORSANIC 2. .9 1 -1 ]
HAZARDOUS WASTE [ X} 0.3 a3 Q.2 Q1
HAZARDQUS BREAKDGWN
PESTICIOES 0o 0.0 Qo (2] ao
NON-PESTICIOE POISONS [T} 1] (1] o0 Qo
PAINT/SOLVENTS/FUEL (2] ae Q2 Q1
ORY CELL BATTERIES a0 Qe ao Qo .1}
MEDICAL WASTE ao Q.0 1] ao Qo
CAR BATTERIES (U] a0 ao Qo 1]
MISCELLANEOUS HAZARDOUS ao Qo Qo Q0 a0
BULK ITEMS 1.0 717 129 a1 142
£5-49
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N

EXHIBIT 15 corninued)
RESIDENTIAL ANNUAL WASTE COMPOSITION BY BOROUGH: 1990

Executive Summary

WASTE COMPONENT MANHATTAN BRONX BROOKLYN QUEENS STATEN ISLAND
PAPER Ne 0.9 0.3 e 20.9
BAPER BREAXDOWN
CORAUGATED CARDBOARD 49 49 493 48 41
NEWSPAPERS 1098 a9 a3 97 al
OFFICE/COMPUTER PARPER az .7 Q7 10 o9
MAGAJNES/GLOSSY PAPER 0 27 23 .30 27
BOOXS Q8 Q.8 Q7 o8 [-Y.)
NON=-CORR. CARDBOARD 220 20 24 a3 23
MIXED PAPER ne s 102 1.2 10.0
PLASTICS 10.9 %20 a.7 as a9
PLASTICS BREAXDOWN
CLEAR HOPE CONTAINERS -1} as as s Qe
COLORED HOPE CONTAINERS a7 Qe e o8 s
LOPE CONTAINERS at a2 Q2 ar [-3]
FILMS AND BAGS 87 2 48 44 as
GREEN PET CONTAINENS a2 -3 ] o1 [-3] [ 3]
CLEAR PET CONTAINER S as os ase Q4 a3
Ve 02 Qa2 Q1 at as
POLYPROPMLENE 02 a2 al [ §} al
POLYSTYRENE [-% ] a9 o8 o8 e
MISCELLANEQUS PLASTICS .3 .3 . .3 1.2
ORGANICS xs 1 8.2 4.7 20.4
QRGAMIC BREAKDOWN =
GRASSAEAVES 19 21 25 33 ao
BAUSH/PAUNINGS/STUMPS a3 Q¢ 0.8 1.1 1.9
LUMBER 20 23 22 24 -7 24
TEXTILES 53 3.2 48 44 41
AUBBERALEATHER Q2 a2 Q2 a2 a2
FINES a3 24 22 223 20
OISPOSABLE DIAPERS a8 k%4 a3 de 33
FOQQ WASTE 3t 130 129 122 AL+ ¥4
MISCELLANEQUS ORGANIC a3 [ 8] 78 7.8 (Al
GLASS 32 £ %] 5.0 4.7 4.2
GLASS BREAKDOWN
CLEAR GLASS CONTAINERS 0 L8] 29 29 27
GREEN GLASS CONTAINERS 1.1 (K] 10 X ] Q7
BROWN GLASS CONTAINERS 09 10 09 Qs (-4
MISCELLANEQUS GLASS ad a3 0.2 Qa2 (-8}
ALUMINUM 1.0 1.0 a9 0.9 as
MY R
BEVERAGE CONTAINERS [-%] a3 Qd Qe a2
QTHER ALUMINUM CONTAINERS as s [-X ) as Qs
MISCELLANEQUS ALUMINUM a2 ot Qa1 ol Q1
FERAOUS METAL s 38 37
FERRQUS BREAKDOWN
FOOD CONTAINERS 22 A .9 1.8 1.8
OTHER FEARQUS METAL 1.6 20 1.9 21 22
INORGANIC/RON-HAZARDOUS 24 as a3 2.1
INQA! Lal
Bl ~ METAL CANS -t -1 a0 Qo 0.0
NON =BULK CERAMICS 02 a2 Q2 ot ol
MISCELLANEQUS INORGANIC 22 3 223 220 as
HAZAROOUS WASTE a4 0.4 o4 e 0e
MAZARDOUS BREAKDOWN
PESTICIOES 00 Q0 Qo a0 oo
NON=PESTICIDE POISCNS a0 a0 - L] [-T.] a0
PAINT/SOLVENTS/FUEL a2 0.2 ot o Qo
ORY CELL BATTERIES 1] (1] Qo 0.0 00
MEDICAL WASTE [:{.] ao aoc -] Qo
CAR BATTERIES 1] 00 Q.0 [-3] a2
MISCELLANEOUS HAZA A00US -3 ] s et - 8] a2
BULK ITEMS ae 7.9 133 a1t 14.7
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©gHIBIT 16
CITY-WIDE RESIDENTIAL WASTE COMPOSITION BY SEASON: 1990

WASTE COMPONENT WINTER SPRING _SUMMER FALL ANNUAL
PAPER 308 30.3 308 n7 313
CORRUGATED CAROBOARD .0 ‘4 a7 49 7
NEWSPAPERS [X] (X ] 93 0.3 92
OFFICECOMPUTER PAPER (X (X ] 1.2 0.8 o8
MAGAZINES/GLOSSY PAPER 268 27 29 29 a7
BOOKS Q.S 08 1.1 0.8 o8
NON-CORR. CARDBOARD 24 23 3.0 2 EX-]
MXED PAPER "n? 109 [ %] 119 10.7
PLASTICS a4 9.0 9.8 88 89
CLEAR HOPE CONTAINERS oS 03 [X.] 0.8 03
COLORED MOPE CONTAINERS (X 0.8 07 (X} oe
LOPE CONTAINERS 0.1 0.0 0.2 0.1 0.1
FILMS AND BAGS 46 48 4.8 47 48
GREEN PET CONTAINERS o.! 0.1 0.2 0.1 (3]
CLEARPET CONTANERS oS (2] X ] 0.4 (2]
A C . [ 8] 0.1 0.2 0.1 Q.1
POLYPROPYLENE 0.1 0.1 0.2 0.2 0.1
POLYSTYRENE 0.9 0.9 0.8 0.8 X}
MSCELLANEQUS PLASTICS 1.0 13 1.8 1.0 13
ORGANICS 37.9 a9 387 282 375
GRASSAEAVES 47 21 23 47 34
BRUSHARUNINGS/STUMPS (X ] 1.0 [-X ] 04 07
LUMBER 18 3.0 23 19 22
44 5.0 5.9 43 47
RUBBERLEATHER 0.1 02 02 0.2 02
FINES 22 a7 23 20 23
DISPOSABLE DIWPERS 7 33 kX k& 3e

FOCD WASTE 27 133 122 124 27,
MISCELLANEOUS ORGANIC 76 8.2 8.1 12 ra
GLASS 49 5.2 L8] 48 5.0
CLEAR GLASS CONTAINERS ER ] n 28 27 29
GREEN GLASS CONTAINERS 1.0 10 1.0 (2] 1.0
BROWN GLASS CONTAINERS (X ] (%] 0.9 o8 09
MISCELLANEOUS GLASS ot 03 0.e 02 02
ALUMINUM 0s o8 1.0 1.0 ae
BEVERAGE CONTAINERS 03 0.3 0.2 0.3 03
OTHER ALUMINUM CONTAINEF 03 0S [-X ] 0.5 (%]
MISCELLANEOUIS ALUMINUM 0. 01 0.2 0.2 0.1
FERROQUS METAL 40 38 4.0 39
FOCO CONTAINERS 21 20 18 1.9 20
OTHER FERROUS METAL 1.9 21 1.6 2 20
INORGANIC/NON-HAZARDOU 25 28 X ] 1.9 23
6l = METAL CANS 0.0 00 Q.0 00 0.0
NON-BULX CERAMICS 02 02 o1 0.2 0.2
MISCELLANE O'JS INORGANIC 23 27 (] [ 4 21
HAZARDOUS WASTE 0.3 0.5 (X ] (X
PESTICIOES 0.0 Q.0 0.0 0.0 0.0
NON-PESTICIE POISONS 0.0 00 o 0.0 00
PAINT/SOLVENTSFLEL 0.1 -3} Q. 0.2 0.1
DAY CELL BATTERES 0.0 0.0 [X ] 0.0 0.0
MEDICAL WASTE (3] Q0 0.0 [.X.] 9.0
CAR BATTERES 0.0 o.1 5] 0.0 o1
MISCELLANEOUS HAZARDOUS (3] 3] a2 a.0 0.1
BULK (TEMS 10.4 ae 11 0.9 - 2.9
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EXHIBIT 17
INSTITUTIONAL WASTE COMPOSITION 8Y CATEGORY

SUMMER
INSTITUTIONAL CATEGORY NUMBER ;
WASTE COMPONENT [] 2 3 4 [] [] ? [] 9 10 11 12 13 14
Comugema/Kran t0.18 953 602 808 1282 907 241 11.00 2039 488 788 s.78 n
X X J . X . . "0 a.ss

Newsprire x 187 1.50 L1 207 0.83 1.3 S.98 264 8.90 a.49 s 438 .38
Office/Comoumr 200 477 103 8.70 [ 1 198 1021 1451 10§57 S1.47 574 2258 ars 7.0t
Magazres end Glossy 0.08 0.44 28 3.08 0.50 0.8 a2 0.60 057 1.77 22 ] 5.40 08l 1.48
Book/Pnone Book 0.74 0.41 18.19 225 0.0¢ 0.12 0.03 098 257 0.89 7.99 224 0.92
Nq!-Cm Qcc 358 465 203 1.9 4 k&, ] 5.08 433 339 3.19 212 53 10.18 224
Mived 828 483 .60 a.ss s.18 S8t 1208 1269 1119 1222 1153 1238 2429 19.42

TOTAL PAPER FRACTION 759 W3 4171 3256 3ISS8 2185 55684 5207 5483 8450 3513 8585 S788 8407
Ciesr MOPE contmrwrs i 0.7 0.3¢ 0.14 o 0.3 0.38 020 0.es 0.30 0.08 [} -] 0.30 [ X} 3.4
Colarea MOPE comawrwrs 0.3 o on o 0s7 0.33 o.62 1.58 0.08 Q.08 0.48 C.2¢ 0.08 0.34
LOPE 0.08 0.0% 0.0v 013 k-] 0.30 .12 0.19 0.08 0.11 0.08 0.02 0.08
Fiims anc Bage 158 Jas 2713 10.04 45 508 .45 $13 .97 1.70 8.28 3.80 .03 3
Green PET conarmrs o1 0.01 X} 0.13 024 0.2 00t 0.0¢ o228 0.Q 0.03 0.12
Cietr PET Contarwrs o}~ | 0.9 Q.12 0.09 0.2 [ X.~] Q.18 0.17 Q.04 0.13 .12 27 0.10 [ 5]
PvC c.08 0.09 oot 004 0.01 Qo8 o Q.08 0.10 0.0t 2. 0.00
Poiyoronyens 0.12 002 0.0 007 .08 014 0.3 028 0.73 0.20 023 Y. -] 008  -007
Polystyrens (Estmema for Summen 287 110 128 108 T $s8 254 469 s74 108 t3e 167 183 0.53
Miscetmeass Piaste .83 $% 0.38 025 020 0.10 200 0.40 448 1.05 1.63 02s .87 052

TOTAL PLASTIC FRACTION 920 1104 484 1240 1345 1108 982 1211 1572 448 1208 ans [} -} s.rr
Grass/.eaves 874 268 1328 458 00 oa 0.1t 13.79 0.37 2 0.49
Brush/Prunngw/Sumos 109 UF 2] 0.33 8ss 0.74 ose 188 0.3s 118

TOTAL YARD WASTE FRACTION 78 (K- 299 21084 .32 083 023 011 1548 .72 2.3
Lumber 579 180 027 (1.7} 094 o.18 0.4t 143 ces 0.05 181 088 1.32 0.50
Texnres 267 150 [+] 189 378 J.08 279 S.ae 129 0.60 392 1.52 0.73 354
Rudber 063 0.1 o 018 Q.18 0.38 048 104 0.2¢ .03 0.Q
Fines 207 129 06s 135 139 168 0.9¢8 .9 0.60 0.83 220 0.72 134 at
Owapers 158 0.22 0.14 ] ] N N2 40 2.9 11.88 c.0s 008 0.09 Q.00 02r
Fooowass 1888 2148 3765 324 180t 1407 1158 1273 8.25 228 979  15.12 8.68 217
Miscsnaneass Organe .21 sad 128 428 3 7 7S 108 0.80 4952 202 S.00 264

TOTAL ORQANIC FRACTION 3421 352 477 1776 3302 5998 2411 2387 2268 44y 2318 2038 1741 t108
Caar Giogs conamers 1.7% 1N 0.38 1.50 77 0.6 8.0 0.58 138 2.14 121 137 1.48 N
Green Glass conurers 028 029 0.03 031 0.05 0.09 0.10 0.51 0.32 028 0.4) 0.18 1.09
Brown Glass commaww s 0.28 [-X }] 0.08 0.33 0.1 0.08 [ 3->] 0.03 0.c8 0.12 0.3 0.08 o.n
Misceterneous Giess 0.4 0.04 0.03 0.04 131 202

TOTAL GLASS FRACTION N 228 0.47 214 1.96 ges 5683 1.10 1.Q 254 160 201 30 755
Alsminamn Food Covmners/Fos 043 o.68 032 0.51 101 040 0.58 (X} 02e 1] 032 0.7 0.8 0.5¢
Aluminesn Severnge Carm 0.3t 0.25 018 0.4t X -] 020 0.48 0.5¢ 0.42 cee 0.44 Q.8 0.89 t.is
Mrcsliareoss Asmnesm 0te ] <] 0.07 008 0.08 017 0.09 0.40 0.17 0.20 o008 0.14 o.13

TOTAL ALUMINIUM FRACTION 'on 094 0SS -1 ] 147 orr 118 194 oes 165 098 cse 1.68 1.7
Ferrous Mems Food contmrers 160 V72 208 103 aas 298 119 2239 318 03 128 (X 5] 187 -] 14
Qther Ferrous Met 193 184 097 18 0.4 0.21 0.8 -1 ) o027 0.208 254 129 52 2.64

TOTAL FERROUS METAL FRACTION 3153 3 30 264 487 7 1.53 247 438 o .82 .73 r.18 an

Bimets Cang 0.05 0.04
TOTAL METAL FRACTION X3 420 258 82 8.34 394 2.74 Lyl 228 478 258 6.88 $.03
Nan-bduk Carermucs . X. - .03 0.0s 0.28 0.a2 0.20 .1t 0.08
Migcenaneous INorganc 324 13.64 0.78 654 198 059 0.05 0 0.01 439 12¢ 2
TQTAL INORGANIC FRACTION J28 13.87 083 .83 1.98 058 0.08 [-2-~] 0.03 458 138 3.0
Pesnoes Q.12 .00
Non=-pesocte Posans oot 004 0.01 0.0 0.02
ParwSotvenufuel 0.58 040 oc2 000 Q.01 0.12 0.08 o028 .01 0.03 (]
Ory Cant Bamerws oot 0.01 0.0t (3. ] 0.01 0.03 0.0t 0.01 0os
Car Barerws
Mecocal Wasm 004 029 037 04 3.05 0.78 9.00 042
Miscenaneous HHW 0.32 0. 007 0.14 0.03 .
TOTAL HHW FRACTION 0.94 [ ] 008 0.50 0.47 0.51 319 1.0t 0.1 ¥4 001 0.10 0.49
TOTAL BULK ITEMS 9.8 5.52 a7 29 188 057 07 0.41 0.12 1.53 an 1.4 V.24 o
ES-52
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DEMOGRAPHIC DATA FROM THE 1990 CENSUS

Low
MEDIUM
HIGH

Low
HIGH

INCOME

MEDIAN_HOUSEHOLD_INCOME < $25072
$25072 <= MEDIAN_HOUSEHOLD_INCOME <= $33365
MEDIAN_HOUSEHOLD_INCOME > $33365

PERCENTAGE OF 1-2 UNITS BUILDING > 67.00

DENSITY

PERCENTAGE OF 10 OR GREATER UNITS BUILDING > 67.00
MEDIUM OTHERWISE

INCOME PERCENTAGE OF UNITS
BORO DISTRICTINCOME STRATA LOW MEDIUM HIGH STRATA OPULATION. HOUSE_UNITS HOUSEHOLDS

DENSITY

09-Sep-98

BK 1 198
BK 2 330
BK 3 17.2
8K 4 16.7
BK 5 20.7
BK 6 350
BK . 7 265
BK 8 22
BK 9 258
BK .10 327
BK 1 215
BK 12 26.1
BK 13 10.8
BK 14 289
BK 15 320
BK 18 15.7
BK 17 31.2
BK 18 384
BX 1 9.9
BX 2 109
B8X 3 109
8X 4 16.1
8X 5 147
BX 6 128
BX 7 234
BX 8 365
BX 9 24.6
BX 10 336
BX 1 28.9
BX 12 321
MN 1 52.1
MN 2 417
MN 3 202
MN 4 307
MN 5 442
MN 6. 417
MN 7 422
MN, 8 50.3
MN 9 218
MN 10 139
MN 1" 155
MN 12 221
aN 1 277
QN 2 296
ON 3 311
aN 4 30.1
QN 5 321
QN ] 368
aN 7 370
an 8 30.7
aN ) 355
QN 10 392
aN 1 466
QN 12 334
QN 13 458
oN 14 278
si 1 38.7
S| 2 449
st 3 51.1
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155872

93186
138201
102572
160651
103234
110394

88644
113398
111248
149816
158948
106380
156522
138667

82338
166450

55293
41985
54209
31921
51352
47400
40555
35319
38319
51609
81580
57138
45968
57080
59546
27497
55284
61595
25319
13812
18444
41449

54161
42126

52641
38703
48510
30133
48973
43949
38251
32730
36938
48882
59359
54253
44289
55115
56714
25537

59682
24643
13185
17670
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EXHIBIT 17 (continued)
INSTITUTIONAL WASTE COMPOSITION BY CATEGORY

FALL
. INSTITUTIONAL CATEGORY NUMBER

WASTE COMPONENT 1 2 3 . 3 ) 7 o T 1 2 3 e
CormrugemarKrat 12.41 110 1268 1392 1073 968 19885 1055 19.8t 503 781 1589 1539 933
Newsorrx 320 438 408 a3 iss 7 418 5.41 J9e asy 424 957 $91 3640
Office/Camoumes i I S5t 182 281 370 365 8.28 9.49 370 3838 094 10.77 520 2.13
Magazves ano Gioasy 117 1.87 140 042 2.2 0.90 186 172 1.32 264 0.3% 147 0398 186
Sook/Phone Baok 2.00 289 273 122 128 - R4} 062 n oss S® 048 0.93 448 0.13
Non-Corrugarea OCC 34 126t m i 94 508 173 R3] 530 259 398 2.13 118 338 177
Vreq 1932 1188 2732 2459 10 935 1546 1510 1964 2395 1220 2582 1978 1578

TOTAL PAPER FRACTION 4542 4991 5220 4393 3688 2947 5109 3077 5185 614 2792 6559 3509 e7.e
Clear HOPE conmurers 912 G08 C18 008 014 023 019 008 033 ON 012 0PV 014 on
Colored MOPE contners 009 008 0.2s oo 034 X} 028 0.19 on 007 1. ] 0.14 008 008
LOPE 0.01 oor 003 aos 0.19 028 0.es 029 0.09 [I-]] 003 o002 0.01 0.02
FimsandBegs 47 249 an 358 0.42 S.60 445 S.12 482 am 414 LY <) 4«00 3s?
Green PET contarers 0.02 .01 004 LX) 01?7 0.04 on 0.02 0.03 02e 0.01 0.30 0.03 Y-
Ciear PET Contaners 003 008 018 010 018 002 005 004 002 010 007 023 007 010
e 0.02 0.02 013 013 0.04 0.32 0.12 Qzs 0.1t [-X.~] 0.03 0.08 0.08 0.13
Polypropyens 0.:0 [-X.}] 0.44 0z o2 14 008 0g2 008 Qo2 0.01 004
Potystyrene (Estmaned lor Summen 297 o6 120 038 153 128 ore 029 254 0SS o7ze 189 335 oes
Misostianeaus Pusoc 2.78 Q.78 0.79 o8s 492 an 2.85 462 472 168 024 0.69 130 062

TOTAL PLASTIC FRACTION 1048 433 8§99 S'9 1458 1168 1041 1119 1288 $s5 554 8.09 903 8238
Grass/Leeves 5239 240 18 g 098 457 116 S 62 02 coa (s ] SIS 148 10
SrusPrunngs/Sumos 095 008 0.11 114 0.01

TOTAL YARD WASTE FRACTION 5 248 958 2949 098 468 18 S62 028 cos 079 5.22
Lumoer 09 107 ore oo 019 oas 157 Q12 024 on 208 33 310
Teshies 064 o% 178 it Je&s (X ] 329 389 ' 56 Qa8 2n 0.84 123 5
RAubber on ooy 011 003 028 0 020
Fines 112 178 047 042 162 160 144 -] -] 127 080 ore Q.62 o 153
Capers 042 149 172 19 48 3.50 2.48 le9 013 Q18 c08
Fooowsste 1779 1961 2118 807 1327 1937 1418 1257 1790 132 $s.7 728 s o0 0.74
Miscetanecus Crganic 3 738 282 o068 s 6 42 Sa9 748 5.24 004 2.41 133 237 203

TOTAL ORGANIC FRACTION 85 Jis0 2827 1029 25N 4872 J1.16 2747 X050 24 6o 1228 1828 12.17
Ciogr Gians conaners o ceo 083 (-1~ 98 0.54 1ae 120 682 (N~ 03S 254 18 238
Green Glass conmwrwrs 0 a08 0.04 ao08 o8 004 0.08 0.14 ¢4 ogs 019 0.33 847 0.78
Brown Giass coneners 0.05 903 014 ao4 Q.70 01§ 0.03 oo7 0te 0.02 020 [-RE] 0.8
Misceraneous Giass -1~ -1 ] o 534 003 018 [+ X 0.02 0% (2~ ]

TOTAL GLASS FRACTION Q.94 X 0.90 o8z 77 oer 224 137 108 2683 0ss .90 185 390
Anyminam Food Conasners/Fod 038 028 09S 033 Q.31 Q.18 0.18 Q.24 0.29 1.1} 029 0.54 .47 0.13
Awmrnuum Beversge Cans e 0.7 os? 148 Q48 ox 0.38 0.49 022 .68 02s 141 0.58 0.57
Mcruwreous Alumanmn 018 oos oo 0.0S 0.02 oos 004 0.01

TOTAL ALUMINIUM FRACTION -].14 eQ 1 80 189 0.79 [ X} 0S5 078 052 15 0.54 195 10 0.70
Ferrous Mea Food conmuners I 189 123 sn sa2r 2353 1 87 118 203 04es 209 [+ ] N ae2
Other Ferrous Mewm 079 102 09 t1 68 263 095 0ss 0.42 0.48 on 3= ] 0s3 11 48 680

TOTAL FERRQUS METAL FRACTION 406 29 218 239 790 347 221 157 24 117 24 107 1279 12

Simem Cans 0.02

TQTAL METAL FRACTION 493 33 378 428 a.68 3.92 278 235 300 267 3.0t 3.04 1382 792
Non=-duk Csramcs oss 00¢ X - Q.02 003 0.12 ¢.01 00s 0.3 0035
Misconans aus NorgIne 627 [ ] 01 7 0.35 024 o oo 080 0.90 183

TOTAL INORGANIC FRACTION 89S 639 o2 n 035 ¥ ] 1.~} Q12 on 0.02 0as 128 169
Pesncions
Non=pestcae Posons Q.07
CanvSavenuFus) (1) 0.08
Ory Cell Banwres [].]] ]~ 012 (1] 0.0 X2} 0.0t
Car Sarmres
Mecicm Wase 001 0.18 0.7 0.99 023
Misconeneaus HHW 0.08 ot 0.15 0.12 0.07 0.10 0.09

TOTAL HHW FRACTION 008 0.08 0.1e Q.12 0.19 052 o7 [ X)) 0.12 0.1 0.0% 0.16

TOTAL BULK ITEMS 1198 0s8a ors 034 029 0es 0.1 0.29 00s 0.9 102

]
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EXHIBIT 17 (continued)
INSTITUTIONAL WASTE COMPOSITION BY CATEGORY

WINTER
iNSTITUTIONAL CATEGORY NUMBER

WASTE COMPONENT ' 2 3 3 S 5 7 8 3 10 11 12 i3 13
CorrugarearKrait 7852 8.39 11 48 1083 12.9% 808 19.52 1050 2187 788 988 1851 1073 922
Newsorry 179 37 17 42s .64 133 245 452 295 10 51 RX. -] 2 310 294a
CHicn/C omourer 207 445 Jae 247 84 [ } 57S 724 $3S 1950 Joz 1481 408 2.62
Magazires and Glossy 096 223 284 932 099 0.4 taz 153 080 110 0.52 2.16 3 9
Z2ook/Phone Boox 058 2n 163 0ss 0.81 oos 0.24 034 035 2.12 0.28 428 1.72 378
Non-Corrugated OCC 10.58 10.89% 29 541 217 1.38 J.48 S 289 151 215 120 77 188
Vixeq 1594 2308 J5.1@ 2625 1502 1328 1989 192% 1888 J244 1523 257% 2132 1938

TOTAL PAPER FRACTION 939 $479 $903 S0.a7 4202 2an S$3.0¢ 48.85 50.87 %07 Ja78 2N €0.81 ar.s
Cilear MOPE contaners 021 L] 05¢ 0 o [+ %~ ) .18 -} -] 0z Q.18 Q.29 027 Q27 Q2
Calorea MOPE conumners 0.13 004 012 ¢ 018 020 [T ] 0.7 0.09 0.10 020 012 0.03 0.18
LOPE 004 o 14} 00s oot 028 004 0.09 0.02 c.08 Qe 0.04
Fums ana Bags 438 607 463 560 731 964 462 790 480 384 643 400 G185 334
Green PET conmuners a.0% oo 007 008 -]~ 0.07 0.4 0.07 Q.01 0.0 0.08 0.09 008 oo
Ciear PET Contamrers aos o0s O1te 012 02¢ 0.02 0.10 o3 0.0¢ 0.18 0.18 0.18 Qos 0.09
pVvC oo 0.02 [+ X~3 009 Q.05 o 008 Q.13 a1t 03 .11 0.05 1. - 003
Polyorooyene 0.01 (11} 0.02 Qo8 ca 019 010 0.29 0.03 0.13 002 .13  _00S
Potystyrere (Estimaed for Summen 210 T2 185 183 1067 9.73 254 679 5.78 133 tee 138 11e 092
Miscenaneous Piasoe o 094 LI~ oss -] <} 0S8 Q27 2.50 kAR ) 0.95 061 107 orr 048

TOTAL PLASTIC FRACTION 714 a9 884 N 2005 2048 10.93 16.42 1478 &8.65 990 ™ 867 S.7¢
Grass/Leaves 11! 028 0.9 014 048 01 0.09 o 002
3rush/Prunngy/Stumos 002 007 0.14 0.01 0.08 oas

TOTAL YARD WASTE FRACTION -1, -4 18 J28 0s3 0.48 0.1 0.10 oos a.0e8 002

-, -

Lumber 03 orr 138 018 132 023 073 oes 040 -3+ ] [*R}] 03 018 1 45
Textnes 049 458 108 7 SQ7 133 299 397 1 215 333 115 0285 502
Rudboer 009 Q08 9.0S 0.43 Q13 0.40 o 004 082
Fines 19 28 2« 177 170 t30 110 188 oss ' 52 128 118 V80 288
Caners 068 00% oce 1864 2104 sS9 Al 678 002 002 Q4as 001 J08
Fuocowaswm 10 te aeso 852 I 92 18 89 1234 8.02 14 98 44 3ze9 [ I &) 798 199
Miscenanenus Organic 708 86¢ 609 678 8ss Sa4 18 649 34 189 445 148 (¥ ] 274

TOTAL ORGANIC FRACTION 2084 2318 196t 1434 2773 4823 2708 214 2002 1022 4719 129 18 49 1473
Ciear Giass conmners 0. (-2 ] 160 120 178 087 36 202 098 224 o8 292 173 192
Green Giass contaners 0.08 0.34 017 [-1--4 082 0.0t 0.09 0.17 0.08 268, 010 Q.37 Qt9 Q0
3rown Giass conuuners 0.04 0.15 028 [+ X, - 025 02s 0.03 Q.12 00e ¢ ] -]
Miscenaneous Giass 0.08 oo oo 02¢ [-1.74 008 0.13 003 oos oocs c09 oNn oo

TOTAL GLASS FRACTION oas 134 179 12¢ a7 067 404 2.57 113 267 t0S ise 224 264
Ammwwum Foodt Conmuners/Fon %14 X | 187 103 108 082 0. o7z 0.0 0.8 923 oxn oss o
Alummnum Geverege Cans Q2 081 13 187 a.52 or 04 0.78 [ k1] 0.84 035 130 135 (-2 -]
Miscaaneous Arsmaum 008 on 020 o003 ags 004 0.01 001 002 001 0.0t

TOTAL ALUMINIUM FRACTION oar 181 3 21 165 [T - 0.9 1568 0.62 170 058 153 20 108
Ferrous Metal Food conumnery 218 1 408 + 65 or9 37 389 133 23§ 25S 099 390 0 41 2.34 s1c8
Ctrer Ferrous Mem 024 094 29 048 ors 056 ass 0.78 0.9 145 098 102 148 53¢

TOTAL FERRQUS METAL FRACTION 2238 234 418 128 i L X ] 1.92 n 294 264 ags 1Q J.80 542

8imem Cans (114 0.08 002 aar 0.02 002 000 002 oo2 0.12 0.03
TOTAL METAL FRACTION 328 402 745 400 5% s.28 284 489 387 416 S.e8 297 812 750
Non-duk Ceramics 00s ot ooz o003 003 0.10 0.0t 0.01 00s 0.18 001 0.05 0.16
Misceuaneaus tnorgane 2708 527 167 1934 064 0.08 021 0.98 0.55 0.17 009 227 orn
TOTAL INORGANIC FRACTION 74 SY 149 1937 087 0@ 022 087 005 O73 018 O 227 088
Pesncons 0.0t 0.04 004
Non-pesucte Posons 001 o0 0.00 003 :
CanySoiveryFuet 009 005 002 oot [1.1] 0.0v 003 037 12 03
Ory Cen Bameres 003 0.0t 00 .04 000 0.04 go2 00t 06!
Car Baneres
Mecical Wanme a2 asa 079 0.77 0.70
Miscataneous MW 015 002 0.10 0.11 0.04 0.02 0.18
TOTAL HW FRACTION 0.3 018 0. l.J 0.08 0.4 0S89 092 0.862 083 [ 124 0.4 004 .01 118
TOTAL BULK ITEMS 158 22 X ] 094 024 0.74 o.48 129 0.068 0.8 1.09 020 138 0.16
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. EXHIBIT 17 (continued)
« INSTITUTIONAL WASTE COMPOSITION BY CATEGORY

SPRING
INSTITUTIONAL CATEGORY NUMBER

WASTE COMPONENT ) 3 F) ) S [ 2 8 9 10 1 12 13 s
Caorrugmea/Xraft 1008 1.7¢ 754 848 1442 8.78 145 10.87 19.21 5.2¢ 6.70 10.21 967 73
Nowsorire 229 263 209 312 3 137 187 596 229 e 2.79 748 415 3497
Office/Comoutse 03 oss 15t 140 173 o9 080 472 £77 1370 169 8.57 133 012
Magazwes ena Giossy 03t 0.48 134 ce 033 o.18 128 160 9%0 182 039 28 .19 100
Book/Phone 8oak oat 33 109 413 0.50 0.08 0.07 0.29 [.§-3} 238 040 [ 311 0.54 0.20
Non-Cormgaea OCC 09 a3 144 158 054 [ X4 196 2.62 an 126 .23 122 9.38 1.38
Mixeq 039 284 2408 2559 1772 13.41 3183 2808 19.18 42.19 1448 2003 N7 18.89

TOTAL PAPER FRACTION 4788 4773 3068 4193 3673 2545 5232 5412 4560 7602 2768 s4d2 5705 es3e
Clear HOPE conmners 0.19 0z 027 [ ¥ -] 0.04 0.29 0.9 0.7 0.14 0.14 0.14 0.41 0.1t 023
Colored HOPE conmmers 0.8 0.10 R 0.17 0.10 0.13 0.27 0.22 0.1 0.14 028 c.1e 0.19 c.2s
LOPE 012 009 0.0t 0.02 0.03 0.08 00 00!
Films and Begs 474 588 320 4rs .47 5.03 5.95 0.80 5e2 458 6.20 400 a9 12
Green PET commrwrs 0.3 .00 002 0.04 Q.02 0.08 002 0.04 X -] [-1.1.] 0.01 oM
Ciear PET Concmners 0.14 0.12 oos 0.32 0.2¢ 0.0t 0.0? 0.14 0.08 Q.9 0.13 0.35 0.18 0.1
Ve 0.0t 002 0.0t 0.0t 0.02 9.0t 0.02 0.01
Polyprepyens oM 0.10 oca 0.02 0.07 X4 0.07 0.02 0.08 0.11 0.02 008
Polystyrene (Estimamd lor Summern arnz 132 or? 102 9r8 s.7¢ e 691 8.95 t30 152 ' 79 100 0.89
Miscanane aus Pumte c2¢ 209 oes 084 o o4& 196 1.02 0.01 0.4¢ 039 oss 0.85 Q.99

TOTAL PLASTIC FRACTION 935 985 540 712 1988 1263 1285 1549 1577 508 8.78 784 898 539
Srans/Asaves 153 5687 28134 g2t 019 1R 004 324 a0t 2.18 108 2.14 09s
BrusrvPrunngs/Suumos 23 039 o 003 Qo8 [.1--] oos 2.05 %2

TOTAL YARD WASTE FRACTION + 58 608 265S (1] o1 105 0.04 Ja 0.04 224 11 S.68 098
Lumbper 954 o7 2.0 175 110 0.28 035 101 oNn 00s 0r7 1cs X1} 083
Textio 179 110 152 404 $3S 104 288 2.52 227 X 1] 268 112 o.78 s
Aubber 023 019 00 oos c.19 0.30 0.8s 08 0.90 0.03 0.08 008
Fines 132 108 118 25 1 02 0.94 o 0.81 107 0.38 ors t28 1.51 1.99
Oapers 108 oos 295 2800 787 149 454 oo8 00e Y. ] oos
Foocwanws 2308 1094 5.95 329 1419 2105 1128 948 10.73 380 4060 1128 93 KT}
Mrscetaneaus Orgarc 94 374 415 535 8.27 08 182 279 409 0.89 220 207 438 342

TOTAL ORGANIC FRACTION n97 1780 15.38 1873 J08 5349 2594 1873 X710 So8 S8.08 18.68 1657 1299
Cesr Glass conzuners ] 096 Q72 100 184 oar 2.80 180 0.7 25t 08 40t 118 245
Groen Glass conmaners 0as 0.10 005 028 07 0.05 009 0.33 0.1 o an 0se Q.1¢ 104
Srown Glass conumners 030 00s 002 008 0.15 0.04 0.38 0.34 0.02 0.28 [-X- ] oSt 0.10 0.48
Miscaianeaus Glass 019 0.03 Q0 140 [.1-14 0.05 0.03 aos [ o q8e

TOTAL GLASS FRACTION 238 118 .80 29 2.3 0.8 3.2¢4 240 0.90 308 1.19 507 $.00 478
Arminasm Food Conteerers/Fon 0.45 o 0.63 0.90 0.78 Q.68 0.57 .93 0 [ X 0.2¢ 0.48 0.8 0.32
Aymnuum Geverage Cany 027 0.88 oe? 100 [+ 14 Q.17 0.4 0.72 0.3 X} 0.1¢ 137 Q.77 o.sa
Miscallaneous Alsmnum 00? .1 1) 0.17 0.14 0.02 0.04 0.04 0.4? o2

TOTAL ALUMINUM FRACTION an 188 124 207 113 097 103 184 069 1.1 0.38 187 182 092
Ferrous Memm Faod contmrers 257 ‘22 09 Va8 2062 265 11e 128 248 048 2.94 X3 197 X"
Oter Ferrous Mews 168 so? 178 S64 009 074 0.85 0.38 0.48 o9 0S3 092 293 647

TOTAL FERROUS METAL FRACTION 428 629 270 710 29 33 199 174 2950 137 Jas 39 490 8.87
3imewmt Cans [-X-}] co9 cos o0t [-X-1] 00! X 1] oo 0. oot Q.02

TOTAL METAL FRACTION .97 823 402 917 LY. 435 303 3.3 380 25 las ia [ Re] 780
Nan«buk Cerarrucs 0.03 002 0.07
Miscakaneous norganc 130 490 S8 S%8 428 108 0.35 1.54 0.58 9 088 0.48 253

TOTAL INORGANIC FRACTION 130 490 5.83 598 428 [R1} 0.38 1.54 0.0 0.58 19 0.73 0.48 2%
Pesncians 002 0.0
Non -pesnccs Poisons 0.0t s o
PanuSovenyFus 029 004 o0 0.0¢ 0.0? 001 0.02 X .
Ory Coti Ganwres 0.03 124 [ X--§ 0.0t 0.03 0.0t 001 0.3 009
Car Bamwres
Mecica Weaw 107 064 152 024 1.08 007 03 0O
Miscorareous NHW 002 108 007 0.1S o5 0.14 0.17 0.10 0.0t 0.2 0.0t o9

TOTAL HHW FRACTION o 134 0.14 024 1.58 0.82 1.74 0.28 1.08 0.13 0.09 0.38 0.1¢

TOTAL BULK ITEMS 05?7 200 22 779 0.8 os 0.48 0.8 0.08 0.r2 t.18 0ss 138 [-}3
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EXHIBIT 17 (continued)

INSTITUTIONAL WASTE COMPOSITION BY CATEGORY

KEY TO INSTITUTIONAL CATEGORY NUMBERS
INSTITUTIONAL

CATEGORY NUMBER _ DESCRIFTION

VRNV AILN -

PUBLIC ELEMENTARY SCHOOLS
JUNIOR HIGH SCHOOLS

PRIVATE SCHOOLS (KINDERGARTEN - 3TH GRADE)
PRIVATE SCHOOLS (8TH - 12TH GRADE)
PSYCHIATRIC HOSPITALS

SKILLED NURSING FACRITIES
MUNICPAL HOSAITALS

TEACHING HOSPITALS

NON = PROFIT HOSPITALS
GOVERNMENT OFFICE BUILDINGS
CORRECTIONAL FACILITIES
COLLEGES/UNIVERSIMES

PUBLIC HIGH SCHOOLS
TRANSPORTATION HUBS

Executive Summary
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EXHIBIT 18

INSTITUTIONAL WASTE COMPOSITION BY BOROUGH AND CITY-WIDE

BROOKLYN  BRONX MANHATTAN OQUEENS St CiTy
TOTAL PAPER 53.8 49.5 55.1 519 542 52.9
CORRUGATED CARDBOARD 9.2 10.0 109 9.6 9.4 9.8
NEWSPAPER 59 $.1 5.9 5.4 6.2 $.7
OFFICE PAPER 10.8 9.1 109 100 10.7 10.3
MAGAZINES 20 1.8 20 19 20 19
800KS 20 19 20 19 23 20
NONCORRUGATED CARDBOARD 34 3.4 32 34 33 34
MIXED PAPER 219 202 210 212 220 213
TOTAL PLASTICS 102 11.0 1.2 10.8 9.8 10.5
CLEAR HOPE 0.2 02 02 02 02 0.2
COLORED HDPE 0.2 02 02 0.2 02 0.2
LOPE 0. 0.1 0.1 0.1 0.1 0.1
FILM 48 5.1 5.0 49 IS4 49
GREEN PET 0.0 0.1 0.1 0.0 0.1 0.1
CLEARPET 02 02 0.2 02 0.2 02
PVC 0.1 0.1 0.1 0.1 0.1 0.t
POLYPROPYLENE 0.1 0.1 0.1 0.1 0.1 0.1
POLYSTYRENE 26 30 3.2 28 24 248
MISCELLANEOUS 19 20 20 1.9 1.8 1.9
TOTAL ORGANICS 2.8 259 232 246 25 238
GRASS 33 29 23 34 34 34
BRUSH 0.4 0.3 02 04 0.4 0.4
LUMBER 0.9 0.9 08 0.9 1.0 0.9
TEXTILES 20 22 22 2. 1.9 2.1
RUBBER 0.1 0.2 02 0.1 0.1 0.1
FINES 1.3 1.3 12 1.3 1.3 13
DIAPERS 20 23 22 19 1.6 20
FOOD WASTE 9.0 11.7 103 10.5 9.1 10.1
MISCELLANEOUS 2.8 40 38 39 3.6 3.8
TOTAL GLASS 25 25 28 24 26 25
CLEAR GLASS 1.8 1.8 20 1.8 1.8 1.8
GREEN GLASS 0.3 03 0.3 0.3 0.3 0.3
BROWN GLASS 0.2 0.2 02 0.2 0.2 0.2
MISCELLANEOUS 0.2 0.2 0.3 0.2 0.2 0.2
TOTAL ALUMINUM 1.4 1.3 1.4 1.4 1.4
BEVERAGE CONTAINERS 0.6 0.6 06 0.6 0.7 0.6
ALUMINUM CONTAINERS 0.7 0.6 086 0.7 0.6 06
MISCELLANEQUS 0.1 0.1 0.1 0.1 0.1 0.1
TOTAL METAL 26 27 25 27 26 2.6
METAL CONTAINERS 4 1.6 15 1.5 3 1.5
OTHER METALS 2 1.1 10 R 2 v &
TOTAL INORGANICS 29 2.5 1.6 27 28 2.5
8! - METAL 0.0 0.0 0.0 0.0 0.0 0.0
CERAMICS 00 0.0 0.0 0.0 0.0 0.0
MISCELLANEOUS 28 25 16 28 27 25
TOTAL HAZARDOUS 0.3 0.4 04 0.3 0.3 0.3
PESTICIDES 0.0 0.0 0.0 0.0 0.0 0.0
NON PESTICIDE POISONS 0.0 0.0 0.0 0.0 0.0 0.0
PAINT 0.0 0.0 0.0 0.0 0.0 0.0
DRYCELLS 0.0 00 00 0.0 00 0.0
MEDICAL WASTE 02 02 0.3 0.2 02 02
CARBATTERY 0.0 0.0 0.0 0.0 0.0 0.0
MISCELLANEQUS 0.1 0.1 0.0 0.1 0.1 0.1
TOTAL BULX 13 1.4 0.9 1.3 1.3 13 ¥
ES-57 1zy Tovac
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EXHIBIT 20

AGGREGATED COMMERCIAL WASTE STREAM COMPOSITION

WASTE COMPONENT BRONX BROOKLYN MANHATTAN QUEENS S CiTYy

Corrugated/Kraft 13.4 15.4 19.8 13.6 11.6 17.2
Newsprint sS4 6.1 6.0 8.2 53 5.8
Office/Computer 12.3 14.1 7.3 11.6 13.4 9.7
Magazines/Glossy 0.6 0.6 0.9 0.6 0.5 0.7
Mixed Paper 124 13.2 15.2 124 11.3 14.0
TOTAL PAPER FRACTION 44 49.4 49.1 435 42.1 475
Films and Bags 24 27 3.2 26 2.1 29
Rigid Containers 0.4 0.4 0.6 0.4 0.3 0.5
Miscellaneous Plastic 1.5 1.7 1.7 1.8 1.4 1.6
TOTAL PLASTIC FRACTION 4.3 48 55 4.4 3.9 5.1
TOTAL YARD WASTE FRACTION 0.4 0.5 0.2 0.4 0.4 0.3
Textiles 3.0 4.2 3.6 3.3 2.3 35
Foodwaste 8.0 8.5 13.2 9.3 8.0 11.2
Miscellaneous Organic 6.0 6.9 8.9 6.2 4.6 7.7
TOTAL ORGANIC FRACTION 17.0 19.5 25.6 18.8 14.9 22.4
TOTAL GLASS FRACTION 1.9 2. 23 2.0 .9 2.2
Miscellaneous Non - Ferrous 0.5 0.5 0.6 0.5 0.4 0.6
Other Ferrous Metals 1.5 1.6 2.0 1.5 1.2 1.8
TOTAL METAL FRAETION 9 2.2 26 2.0 .6 24
TOTAL HAZARDOUS FRACTION 0.0 0.0 0.1 0.0 0.0 0.0
OTHER WASTES 1.2 1.5 1 2 2 1.2
BULK 29.1 20.0 13.4 27.6 33.9 189
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EXHIBIT 21

COMBINED WASTE STREAM COMPOSITION CITY ~WIDE

RESIDENTIAL __INSTITUTIONAL _ COMMERCIAL AGGREGATE

TOTAL PAPER 3.3 529 ars 42.1
CORRUGATED CARDBOARD a7 9.8 17.2 1.2
NEWSPAPER 9.2 5.7 58 7.2
CFFICE PAPER [.X] 10.3 9.7 62
MAGAZINES 27 X 0.7 .7
800KS [Y] 20
NON-CORRUGATED CARDBOARD 23 a4
MIXED PAPER 107 1.3
“COMMERCIAL GRADE* MIXED PAPER® 139 288 140 15.9

TOTAL PLASTICS 8.9 105 5. ?.5
CLEAR HOPE [.X] 0.2
COLORED HOPE (Y] 02
DPE 0.1 0.t
FiLM 48 49 29 40
GREENPET [-X] at
CLEARPET 04 02
e (A} 0.1
POLYPROPYLENE o.t 0.t
POLYSTYRENE 0e 28
RIGID CONTANERS® 20 X ] (.1 2
MISCELLANEOUS 1.3 19 16 15

TOTAL ORGANICS ars 28
GRASS 34 t
BRUSH 07 04
TQTAL YARD WASTE* .2 s 03 23
LUMBER 22 [.X]

TEXTLES oy 21 35 3.8
RUBBER 0.2 at
FINES 22 1.3
OIAPERS 34 20
FOOD WASTE 127 0.4 1n2 11.8
MISCELLANEOUS 78 28
‘COMMERCIAL GRADE® MISCELLANEOUS 159 8.2 144 1.2

TOTAL GLASS 5.0 25 22
CLEARGLASS 29 18
GREEN GLASS [X:] 0.3
BROWN GLASS 0.9 02
MISCELLANEOUS 02 0.2

TOTAL ALUMINUM 09 1.4
BEVERAGE CONTAINERS 0.3 0.6
ALUMINUM CONTAINERS 0s oe
MISCELLANEQUS 01 R

TOTAL METAL 39 26 ) 28
METAL CONTANERS 20 LS
oTERkETALS [ BULk ?7 12 /2

TOTAL INORGANICS 223 25
8l = METAL 00 [X]

CERAMICS 0.2 1]
MISCELLANEOUS 21 2s

TOTAL HAZARDOUS 04 0.3 <0.1 02
PESTICDES <. <0.1
NON PESTICIOE POISONS <0.1 <0.1
PAINT o <0.1
ORYCELLS <0.1 <0.1
MEDICAL WASTE <Q.) 0.2
CARBATTERY o1 <0.1
MISCELLANEOUS 0.1 ot

TOTAL BULK 09 1.3 189 129

OTHER WASTES* 23 25 1.2 18

NOTES: 700- ¢ g ,

i *=C Weaste C. 1 .Smmcmm&mmmmm Resiceros &

Insttutiones G Qo 1w C .-

CmWMMmmme.mmPu
Rigicd Coraners® inchsis s HOPE, LDPE, s PET
‘Yonv-cw-wrnmsnum&m

< Gl x93 Lumber, Rubber, Firws, Disoens, and Misositarsous Organics
mmm&-mmm-umnmmw
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EXHIBIT 22
PROJECTED RESIDENTIAL POPULATION AND WASTE GENERATION
1952-2000
PROJECTED
HOUSING PROJECTED
YEAR UNITS* TONNAGE
2,744,000 3,213.000
2,772,000 3,247.000
2,801,000 3.280.000
2,830,000 3,314,000
2,858,000 3,348,000
2.887.000 3.381.000
2,915,000 3.414,000
2,959.000 3,465,000
2,972,000 3,481,000
3.001,000 3,514,000
3.015,000 3,531,000
3.059.000 3,582,000
2000 3.083.000 3.611,000

=

NOTES.

Housing unit estimates based on data provided by NYC Dept. of Sanitation
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COMPACTION TES

EXHIBIT 32

TING OF RESIDENTIAL WASTE

AVERAGE
AVERAGE LOOSE COMPACTED
NUMBER OF DENSITY DENSITY COMPACTION
MEASUREMENTS (LBS/CY3) (LBS/CY3) INDEX

SPRING 1989

MIXED 4 0.61 1.27 2.1
W/O RECYCLABLES 5 0.71 1.26 1.8
RECYCLABLES ONLY 1 0.30 0.58 1.9

1989

MIXED 5 0.57 1.18 2.1
W/O RECYCLABLES 5 0.56 1.16 2.1
RECYCLABLES ONLY 1 0.20 0.48 2.4
WINTER 1990

MIXED 5 0.49 0.86 1.8
W/O RECYCLABLES 4 0.50 0.70 1.4
RECYCLABLES ONLY 4 0.49 1.0 1.8
SPRING 1990

MIXED 6 0.39 1.13 2.9
W/O RECYCLABLES 4 0.43 1.49 3.5
RECYCLABLES ONLY 2 0.32 0.83 2.6
TOTAL

MIXED 20 0.50 1.11 2.2
W/O RECYCLABLES 18 0.56 1.16 2.1
RECYCLABLES ONLY 8 0.39 0.79 2.0
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" EXHIBIT 33 :
COMPACTION TESTING OF INSTITUTIONAL WASTE

AVERAGE
AVERAGE LOOSE ~ COMPACTED
NUMBER OF DENSITY DENSITY COMPACTION
MEASUREMENTS (LBS/CY3) (LBS/CY3) INDEX
FALL 1989
MIXED 8 0.35 1.01 2.9
W/O RECYCLABLES 8 0.39 1.10 2.8
RECYCLABLES ONLY 1 0.41 0.68 1.6
WINTER 1990
MIXED 5 0.44 0.83 1.9
W/O RECYCLABLES a 0.44 0.64 1.5
RECYCLABLES ONLY 3 0.25 0.63 25
SPRING 1990
MIXED 1 0.43 1.25 2.9
W/O RECYCLABLES 3 0.43 1.45 3.4
RECYCLABLES ONLY 6 0.17 0.94 5.7
TOTAL
MIXED 14 0.39 0.96 25
W/O RECYCLABLES 15 0.41 1.05 2.5
RECYCLABLES ONLY 10 0.21 0.82 3.8
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5*

& . B0 18 peranng
RESDENTIAL ANNUAL WASTE COMPOSITION BY BOROUGH: 1600

Wi PONENT MANHATTAN X Y STATEN
PAPER e %06 23 us 28
PAPER AREAXDOWN
CORAUGATED CARDBOARD 40 49 48 a8 41
NEWSPAPERS 109 [ V) [ ] ar [ ]
OFFICE/COMPUTER PAPEA or er or 1.0 [[1]
MAGAZINES/GLOSSY PAPER 20 27 9 0 27
8O0KS a0 as ar [ o
NON=-CORR. CARCSOARD 20 28 24 23 23
MIXED PAPER no s 102 "2 100
PLASTICS 10.3 [ Y] ar (%) [ U
ELASTICS AREAXDOWN
CLEAR HOPE CONTAINERS e (1] o9 oS 0.6
COLORED HOPE CONTAINERS or ae s [X) os
LOPE CONTAINERS [X) (] 02 a1 a1
FILMS AND BAGS sy s2 .8 . as
GREEN PET CONTAINERS a2 a [-X] [ 1] ot
CLEAR PET CONTAINERS as os Qe (X} a3
pPve a2 ] al at al
POLYPROPYLENE 62 a2 o 0.1 al
POLYSTYRENE os [ 1] os as Qe
MISCELLANEQUS PLASTICS .3 . 1.3 .3 1.2
ORGANICS E_U E- N »n2 E 84 me
QRGANIC BREAXDOWNM
GRASSAEAVES 1.8 at kX ] 3 a0
BAUSHPAUNINGS/STUMPS a3 oe Y] 1 X] [X]
LUMBER 20 23 22 24 24
3 83 .. 4 4
AUBBERAEATHER [}] a2 ag o2 a2
FINES as 2 22 23 20
DISPOSABLE DIAPERS as arz a3 a4 33
FOOO WASTE 121 138 2.8 22 10.7
MISCELLANEOUS ORGANIC a3 [T 78 78 7.
GLASS 8.2 a8 80 7
GLASS BREAXDOWN
CLEAR GLASS CONTAINERS e at 28 a9 a7
GREEN GLASS CONTAINERS 1.1 11 1.0 as ar
BROWN GLASS CONTAINERS o 1.0 o ae ar
MISCELLANEQUS GLASS [t} a3 a2 02 a1
ALUMINUM Lo (X e o (Y]
ALUMINGM SREAKDOWN
BEVERAGE CONTAINERS Qo3 Q3 [¢} a3 a2
OTHER ALUMINUM CONTAINERS 1] as as [1] [1}
MISCELLANEQUS ALUMINUM a2 Qt [ 8] (3] (3]
FERROUS METAL [ 8} a as ae ar
EERROUS BREAKDOWN
FOOD CONTAINERS 22 21 1.9 .. 1.8
OTHER FERROUS METAL .8 20 .9 21 22
INORGANIC/NON~HAZARDOUS .4 28 2s 21 R
INORGANIC BREAXDOWN
81 - METAL CANS Qo ao a0 (1] 00
NON-BULK CERAMICS a2 a2 a2 [ 3] ot
MISCELLANEOUS INDRGANIC 22 23 23 20 os
HAZARDOUS WASTE 0.4 [ X} o4 0.4 o
HAZARDOVS BREAXDOWN
PESTICIOES 0o ao ao (U] [-1.]
NON-PESTICIOE PCISONS a0 .1 ] a0 00 00
PAINT/SOLVENTS/FUEL 02 Q2 at ot [T}
ORY CELL BATTERIES ao (1] a0 (1] [T
MEDICAL WASTE ao 1) ao [.T] 00
CAR BATTERIES [T oo [ 1] at o2
MISCELLANEOUS HAZARDOUS a1 ot (3] [ 3] [}]
BULK ITEMS (Y 79 123 o (2% 4
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—ﬁa X3
ey

y. BB 10 _ '
CITY~WICE RESIDBNTIAL WASTE COMPOMTION BY SEASON: 1909

.-

PAPER 300 2.3 % n? "3
CORRUGATED CARDBOARD 4.0 “ (%] 49 47
NEWSPAPERS [ Y] s 03 103 22
OFFICE/COMPUTER PAPER 0s 00 1.2 [T} 08
MAGAZINES/3LOSSY PAPER 26 27 29 26 27
BOOKS 0s 08 1.1 0s [X}
NON-CORR. CARDBOARD 24 23 30 23 as
MIXED PAPER "? 10.0 3 nus 10.7
PLASTICS [ X 0.0 [ X} [ 1) 8.9
CLEAR HOPE CONTAINERS [X] [-X) 0e 0.8 0.5
COLORED HIPE CONTANERS 0.8 08 [ 24 o oe
LOPE CONTANERS ot ot 02 (1] 0.1
FILMS AND BAGS 48 LY ] 48 47 48
GREEN PET CONTAINERS 0.1 [-X] Q2 o1 -3}
CLEAR PET CONTANERS 0s 04 (X} o 0.4
e o1 0.1 02 o.f (1]
POLYPROPYLENE Q.1 [§] 02 02 0.1
POLYSTYRENE [} (.1 0. 0e 0s
MSCELLANEOUS PLASTICS 1.0 1.3 1.8 10 1.3
ORGANICS 379 389 k7 33 s
GRASSAEAVES 47 21 23 47 34
BRUSHPRUNINGS/STUMPS [T ] 1.0 os 04 0.7
1.8 30 23 1.8 22
S 4 s0 53 43 a7
RUBBERAEATHER 0.1 0.2 0.2 0.2 02
FINES 22 27 23 20 23
OISPOSABLE DWPERS a7 s 33 a3 34
FOOD WASTE 27 133 122 126 27,
MISCELLANE OUS ORGAMC 76 82 at 72 78
GLASS L X ] 82 St 40 L X.]
CLEAR GLASS CONTAINERS an a 20 27 29
GREEN GLASS CONTAINERS 1.0 1.0 1.0 -1 ] 1.0
BROWN GLASS CONTAINERS .Y} 09 [ 1] os (1)
MSCELLANEOUS GLASS o1 03 -2 02 02
ALUMINUM 0.9 os 1.0 1.0 [ X]
BEVERAGE CONTANERS 0.3 03 02 0.3 03
OTHER ALLMINUM CONTAINER 0s oS 00 oS3 0.5
MSCELLANEOUS 0.1 (X} 0.2 02 %]
FERROUS METAL 40 4.1 38 40 e’
FOQD CONTAINERS 21 20 18 19 20
FERROUS METAL 1.9 29 1.8 2t 20
INORGANICAHON~-HAZARDOU 28 26 18 19 23
Bl = METAL CANS 0.0 0.0 0.0 [T} (1]
NON-8ULX 02 02 o1 02 02
MISCELLANE OUS INORGANIC 23 27 .7 17 2t
HAZARDOUS: WASTE 0.3 [} ] X3 a3 04
PESTICOES 0.0 0.0 0.0 0.0 0.0
NON-PESTICOE POISONS 0.0 0.0 o 0.0 0.0
PAINT/SOLVENTSFUEL 0.t 0.1 o1 0.2 o1
DAY CELL BATTERES 0.0 00 .0 .0 0.0
MEDICAL WASTE a.t 00 Q.0 00 0.0
CAR BATTERES 0.0 a1 [-X] 0.0 [-X]
MISCELLANEOUS HAZAOOUS 0.1 o1 02 00 [ X]
BULK ITEMS 104" [} 1.1 0.0 2.9
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Colored HOPE comeinars 03 022 011 021 05 0B o0& 13 008 008 06 oz pyid yed
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SECTION 1

INTRODUCTION

The solid waste management alternatives available today are more complex than
the traditional landfilling of waste, requiring a more in-depth knowledge of
two important waste stream characteristics -- quantity and composition,

Assessment of the waste stream Provides the basic information for evaluating
the existing solid waste management system, and supporting effective decisions
specific to implementation of future waste management programs.

This study reflects the efforts of the Department of Sanitation (DOS) to
accurately define the waste stream generated in New York City. The project
was initiated in response to Local Law 19 requiring the City to achieve a
mandatory recycling goal of at least 25 percent of the waste stream.

The field data collected will be used by DOS to implement recycling
feasibility studies, pilot-scale and demonstration scale projects, and
full-scale facilities. Furthermore, the study’s results will be used to
develop marketing programs and future waste management strategies.
- Examples of future follow-on efforts include:
Evaluation of existing collection systems.
. Design of source reduction programs.
a3 Development of educational programs.

Evaluation of waste-to-energy facility feasibility.

. Identification and removal of small quantity toxics in the waste
stream.

Because it is important to understand "who" is generating "how much* of "what
type" of waste, DOS designed a study to assess separately the waste generated

by three distinct sources: residences, institutions, and commercial
establishments.

1-1
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As a result, over 750,000 pounds of refuse were sampled from:
. 23 residential communities across four boroughs.
40 priVate and municipal institutions.
. Over 200 private businesses.
Because waste generation and composition is influenced by seasonal changes,
the study was designed to evaluate seasonality by sampling wastes generated
during different times of the year.

This Final Report provides:

. A summary of the methodology developed for the waste -
composition study;

. A description of New York City waste generation and

composition;
. A summary of the results obtained for the residential,

institutional, and commercial waste streams;

A synopsis of waste composition and generation
projections for the years 1995 and 2000; and -

A discussion of solid waste management policy
implications presented by the study results.

The information and field data obtained from the study are presented as a
lO-vo]ume series:

* _ Yolume 1 - Final Report: Presents an overview of the

' study methodology and program design, results
obtained, and implications for waste management
planning.

Volume 2 - Residential Sector: Provides the results

of the residential waste composition study by season
including composition, bulk items, and generation
rates.

1-2
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Yolume 3 - Institutional Sector: Presents the
seasonal results of the institutional waste

composition study.

s Yolume 4 - Commercial Sector: Presents estimated
' composition and generation rates for commercial waste

based on the results of the 1-season study.

. Volume 5 - Chemical Analysis: Provides a discussion

of the chemical characteristics of the New York City
waste stream as determined by a laboratory analysis of
waste stream samples.

Volume 6 - Compaction Testing: Presents the results

of the compaction testing program designed to measure
changes in residential and institutional refuse
density. :

. Volume 7 - Residential Sector Raw Data: Provides data
gathered during the residential waste composition
study field activities.

. Volume 8 - Institutional Sector Raw Data: Presents
data gathered during field activities undertaken
during the institutional waste composition study.

* - Volume 9 - Commercial Sector Raw Data: Includes data
Lde 2 - tommercial sector Raw Data

gathered as part of the commercial waste composition
study.

o Volume 10 - Chemical Analysis Raw Data: Provides data

developed during the chemical analysis of residential
and institutional refuse samples. '
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SECTION 2

OVERVIEW OF THE SOLID WASTE MANAGEMENT SYSTEM

The design of the waste composition study was developed with consideration for
key aspects of the City’s existing solid waste management system. This system
includes the generation, collection, and disposal of various waste types by
both the public and private sectors. An understanding of the existing waste
system was necessary to ensure that the design of the waste sampling program
would obtain and assemble data that are representative of the total municipal
solid waste (MSW) stream. :

The principle sources of solid waste and the key programs in place to manage
this waste stream are described below. -

SOLID WASTE GENERATORS

Exhibit 2-1 presents a summary of the major MSW-generating activities in the
City, based on historical disposal records maintained by DOS. These records
identify the quantity and source of MSW as it is received at DOS facilities
around the City; approximately 30,000 tons of municipal solid waste were
generated per day in 1990,

As shown, the three major generators of municipal solid waste in the City are
commercial, residential, and institutional activities.

Exhibit 2-1 also shows an analysis of those agencies or organizations which
perform collection services for the waste generated, highlighting the relative
proportions being collected by each. In general, collection services are
provided by DOS, private carters, and by generators themselves.

Collection of solid waste by either the public or private sector is usually a
function of the waste type generated. For example, waste generated from '
households is considered residential. Virtually all residences within the
five City boroughs receive co]]ection'service from DOS.

Solid waste originating from public agencies, non-profit organizations, and
selected public service entities is considered institutional. Waste
collection service for institutional establishments is provided by both DOS
and the generators themselves.
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For the majority of these institutions (e.g., schools, hospitals, City
government), collection and disposal services are provided by DOS.
Establishments which do not receive DOS collection (e.g., Transit Authority)
contract for collection services through a privite carter. In cases where a
private carter is providing the institutional waste collection service, the
hauler is not charged for disposal at DOS facilities.

Exhibit 2-1 shows that approximately 1,000 tons (3 percent of 30,000 tpd) of
free disposal wastes are collected daily. Solid waste generated from
business, -trade, or other commercial establishments is considered commercial.
Solid waste from commercial establishments is collected almost exclusively by
private carters. '

As shown in Exhibit 2-1, quantities of residential and commercial waste
generated City-wide are similar (41 compared to 47 percent, by weight), with
institutional wastes making up the remaining 12 percent. In terms of total

- collection service, private carters collect slightly more than half of the
City’s total waste stream, through collection of the commercial waste sector
and the collection/free disposal arrangement provided to select institutions.

SOLID WASTE COLLECTORS

Exhibit 2-2 presents a breakdown of major DOS refuse collection programs by
collection quantity, based on 1990 historical disposal records maintained by
DOS. These collection programs are regular/curbside, bulk, and containerized.
Exhibit 2-2 also provides a summary of the number of collection vehicles used
per day under each collection program. '

Regular or curbside collection operations are those which require the
individual generators (e.g., each household) to put refuse for collection out
onto the sidewalk on specified collection days.

The refuse put out each day is then collected using a rear-loading compactor
vehicle, operated by a DOS crew. Most of the City’s collection fleet '
(approximately 80 percent) is equipped to service this type of collection
program.

Larger household items requiring disposal, such as unwanted furniture or
household appliances, are collected by DOS separately as bulk waste. Bulk

items constitute approximately 10 percent of all MSW quantities collected by
DOS. ' :

2-3
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Bulk waste is made up of lot cleaning, bulk items left on the curbside with
other refuse, and drop-off sites open to City residents (known as the "self-
help" program). It should be noted that bulk waste is difficult to collect
efficiently; it typically requires more collection vehicles than
regular/curbside programs on a vehicles-per-ton-collected basis.

Due to the large quantities of waste generated by high-density housing (e.g.,

. apartment complexes) and large institutions (e.g., municipal hospitals), DOS
provides collection service at these locations using roll-off containers (or
"dumpsters").

This containerized service uses front-end loading E-Z Pak collection vehicles
(rol1-on/off hoist-fitted chassis vehicles), operated by a one or two-man
crew. This operation collects about 10 percent of the total waste collected
by DOS. .

As shown in Exhibit 2-2, DOS containerized collection represents about six
percent of the collection vehicle fleet.

QOS Recyclables Collection Programs

Exhibit 2-3 presents a breakdown of the major DOS recycling collection
programs by quantities collected, based on 1990 recycling records maintained
by DOS. Exhibit 2-3 also provides a summary of the number of recyclables
collection vehicles used per day under the specific recycling programs.

Generally, the four recycling collection programs are curbside, lot cleaning,
containerized, and organic wastes. A total of 703 tons per day were generated
from these programs in 1991, collected by approximately 182 DOS vehicles.

DOS Street Cleaning Operations

An additional source of MSW generated in the City and collected by DOS is
street cleaning waste. The three DOS programs for collection of street
cleaning wastes are:

. MLP/Dump Quts. This program manages all waste
collected by the Motorized Litter Patrol and waste
from street cleaning operations dumped out at specific
locations.

2-5
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e Basket Routes. This program manages street-side
containers of loose refuse.

. Mechanical Brooms. This program manages street

cleaning waste not left at MLP/dump-out sites.

Exhibit 2-4 presents an estimate of street cleaning waste quantities collected
per day, as well as the number of work shifts (8-hour day) used by DOS to
provide this service. This estimate was provided by DOS.

As shown, an estimated 800 tons of Street cleaning waste are collected on a
daily basis. :

SOLID WASTE DISPOSAL/PROCESSING -

Exhibit 2-5 presents a graphical comparison of major MSW disposal and
processing operations performed by DOS and by private carters. For the 15,700
tons per day of waste managed by DOS, disposa1/processing options include
landfilling, incineration, and recycling.

As shown, over 90 percenf of these DOS-collected wastes are landfflled, while
only four percent are recycled. For the waste collected by private carters,
an estimated 24 percent is either recycled or processed at local faci]itigs.

The remaining waste is exported from the City, by various means, for ultimate
~ disposal (usually Tandfilling or incineration).
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SECTION 3

PROGRAM DESIGN

INTRODUCTION

Because of the variation in waste generated by residences, commercial
establishments, and institutions, the objective of the overall program design
was to perform field sampling of each major waste stream. .

A further objective was to perform field sampling for specific key generators
within each targeted waste stream, so as to: '

Gain defendable data that could be used to represent ~
the total waste stream generated in New York City in
1989-1990; and ' '

. Make useful projections of the character of the City’s
waste stream in future years,

To this end, the program design relied on stratified random samplihg for
specific generators within the residential, institutional, and commercial
sectors. ~ ;

Because of the large number of residences, institutions, and commercial
establishments that exist within the city, it was not practical to collect,
weigh, and sort waste from every source.

Therefore, waste generators chosen for study were selected on the basis that
-they could be considered representative of significant portions of each waste
stream. The following provides a general discussion of the methodology used
to identify and select representative strata and generators for each of the
waste streams. :

RESIDENTIAL SAMPLE
The residential waste composition study methodology was based on the
assumption that waste generating patterns are influenced by demographic

variations. The two demographic factors evaluated in this study were median
household income and population density.

3-1
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Nine residential sampling strata were developed based on relative household
income level and population density. The information used to develop the
sampling strata was obtained from 1980 Census data. :

Initial selection of residential areas for sampling was made at the Census
tract level; data from census tracts summaries were considered to be an
‘appropriate means to describe past, present, and future demographic profiles.

For each of approximately 1200 census tracts located in the City, the ﬁean
household income and population density (in persons/acre) were calculated.
Census tracts were then ranked by mean income.

Income strata were defined such that one third of all Census tracts City-wide
would fall into one of three income strata (i.e., the top 600 strata were
defined as high income strata, the next 600 defined as medium income, -and so
on). This ranking and sorting exercise was repeated for population density.

Selection of the actual census tracts to be sampled within each strata was
then based on identifying those tracts which did not fail some general sample
design criteria. Census tracts were excluded from consideration for sampling
based on the following:

Income and/or population density within the tract fell
within the top or bottom 5 percent of the population
as a whole;

. Recycling programs were already established and
in-place within the tract; and

The Census tract was located close to or adjacent to

the boundary of the next borough or Sanitation

District.
After the 1ist of potential Census tracts for sampling was modified using
these criteria, two census tracts were selected from each strata for sampling.
Selection of the final study tracts considered the following secondary
variables:

. Geographic location;

. Ethnicity; and

3-2
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Specific facilities from each category were selected for the study based on
the following:

. Method of waste collection (serviceable by DOS
containerized service);

. Representativeness of general category based on
relevant activities and characteristics;

* - Lack of any ongoing or planned recycling program
during the course of the study;

Geographic location to enable efficient route
development; and

. Size of facility.

After the initial 1ist of potentiaT institutions for sampling was developed
using these criteria, two or more individual institutions were selected from
each category for sampling.

Actual sampling was to be conducted using a dedicated collection vehicle which
“would collect only waste from selected study institutions. Consequently,
final selection of institutions for sampling considered geographic location as
a secondary criteria; where possible, institutions that were selected within
each category were chosen to be as close to one another as possible (for
easier sample collection).

A Tist of institutions.chosen for sampling is presented in Exhibit 3-2.
COMMERCIAL SAMPLE
The first step in the selection process was to identify general categories of
commercial establishments. This was accomplished through the use of Standard
Industrial Classification (SIC) Codes.

~sIC codes were developed and are used by the U.S. Department of Labor to
classify commercial businesses by the type of business they conduct. Briefly,

commercial activity type is divided into eight major sub-headings, described
by a unique SIC code: .

Volume One: Study Overview
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EXHIBIT 3-2

INSTITUTIONS CHOSEN FOR SAMPLING

DESIGNATED CATEGORY BOROUGH

INSTITUTIONS TO BE SAMPLED

Government Offices Brooklyn

Public Elementary Schools Bronx

Brookiyn

Queens

Private Schools (K — 8) | Staten Island

Brookiyn Municipal Building
Appellate Court .

Department of Social Services
Department of Health

P.S. #65
P.S. #132
P.S. #63
P.S. #60
P.S. #66
P.S. #75

P.S. #181
P.S. #93
P.S. #28
P.S. #73
P.S. #263
P.§. #184

P.S. #134
P.S. #116
P.S. #160
P.S. #50 -
P.S. #40
P.S. #140
P.S. #45
P.S. #142
P.S. #80
P.S. #137
P.S. #15
P.S. #191

Academy of St. Dorothy
St. John's Lutheran
Joseph Hill Academy
St. Patrick

St. Joseph and Thomas
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EXHIBIT 3-2 (cont’d)

DESIGNATED CATEGORY BOROUGH INSTITUTIONS TO BE SAMPLED
Junior High Schools Brooklyn J.H.S. #43
J.H.S. #78

Private Schools (6 — 12)
Public High Schools
Psychiatric Hospital
Municipal Hospital
Teaching Hospital

Non~Profit Hospital

Nursing Homes

Correctional Facilities

Colleges/Universities

Transportation Hubs

-

Queens

Queens

Brookiyn
Manhattan

Staten Island

Queens

Queens
Bronx

Queens
Bronx

Manhattan

Manhattan

Shellbank J.H.S

Grover Cleveland H.S.
Christ The King H.S.

Jamaica H.S.

Thomas Edison H.S.

Townsend H.S.

Kingsborough Psychiatric Hospital
Metropolitan Hospital '
Bayley Seton Hospital

La Guardia Hospital

Peninsula Nursing Home
Bezalel Nursing Home

Morningside Home
Workmans Circle for the Aged

Queensboro Correctional Facility
Bronx House of Detention

Fordham University
John Jay College

Grand Central Station
TA Platform 207
TA Platform 239

Volume One: Study Overview
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SIC Code =~ Commercial Activity
0-09 Agriculture
.10 - 19 Mining/Agriculture/Construction
20 - 39 ' Manufacturing
40 - 49 Transportation and Utilities
50 - 59 Wholesale and Retail
60 - 69 Finance, Insurance and Real Estate (FIRE)
70 - 89 Services
90 --99 Government

In general, major commercial groups are identified by the Towest SIC code
within the group, e.g., Manufacturing may be generally referred to as SIC 20.
More specific classifications for each business within each sub-heading can be
made by adding more digits to the code. -

For example,

A1l manufacturing businesses are classified as SIC 20
(the general classification);

Businesses which manufacture apparel are classified as
SIC 23 (the specific type of manufacturing);

Businesses which manufacture women’s and girl’s
outerwear are classified as SIC 233 (the general type
of product being manufactured);

Businesses which manufacture women’s and girl’s suits
and coats are classified as SIC 2337 (the specific
product being manufactured);

In general, the 2-digit SIC Code was used to identify general commercial
classifications most representative of New York City, i.e., those which
generate most of the commercial MSW in the City.

" In cases where 2-digit SIC classifications did not provide specific enough

data, further review of these commercial sub-sectors was performed to identify
more specific SIC codes.

3-8
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| Based on economic indicators (employees and payroll), eight sub-sectors were
targeted for intensive sampling during one seasonal event:

Office Buildings (SIC 60 - 69, 72, 73, 81, and 89).
e Wholesale (SIC 50 - 51).
General Retail (SIC 52 - 53, 56 - 57, and 59).
Eating and Drinking Establishments (SIC 58).
. Textile and Apparel Manufacture (SIC 22 - 23).
Printing and Publishing (SIC 27).
. Food Retail (SIC 54).
. Hotels (SIC 70).
In general, these sub-sectors (plus SIC 15 - }15: Construction) account for
approximately 90 percent of the entire. commercial activity in the City, and
thus, the majority of the City’s commercial waste stream. '
To generate better waste information on office buildings, the Office Building
sector was divided into further, more specific sub-sectors; Single-tenant
Office Buildings (generally SIC 60), and Multi-tenant Office Buildings (the
‘remaining SIC codes applicable to office work).
As discussed.in Section 2, aimost all waste from commercial establishments in
the City is collected by private carters. In order to acquire commercial
- Waste for study, efforts were made to coordinate with the major private
carters to provide the project with separate samples of waste from each of the
sub-sectors identified above. '
'An interesting feature of New York City is that certain private carter
collection routes are unique to exclusive types of businesses. Private
carters who agreed to participate in the study allowed project personnel to
review their collection routes. Vehicle routes composed entirely of one

business type were selected for inclusion in the study; that is, one route for
. each sub-sector under study. -

3-9
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At the request of participating carters, the identity of individual businesses
being sampled was to remain confidential. Consequently, no list of actual
establishments sampled during the study is presented herein.

During the performance of field work, collection vehicles working on
commercial study routes were directed to the closest of two sorting sites for
vehicle weighing, discharge, and waste sorting. Sorting was conducted for
each vehicle Toad so as to develop composition and generation information for
each commercial sub-sector to be sampled.

BULK ITEM SURVEY

Collection routes were designed to include targeted residential neighborhoods,
institutions, or businesses according to strata, institutional category, or
commercial sub-sector.

Collection vehicles then collected refuse from each individual group,
providing the study with designated refuse samples from each residential
strata, institutional category, or commercial sub-sector.

Prior to obtaining refuse samples for component characterization, sample loads
(the entire waste load within the refuse vehicle) were screened to remove
items too large to fit in a standard 30-gallon trash can. These items were
weighed and classified separately as part of the bulk item survey. :

Bulk items are placed curbside and collected by DOS, either commingled with
curbside refuse, or placed separately on the curb for special pick-up service.
Data from both collection programs were compiled for waste stream projection
purposes. As waste composition summaries for each sample group were derived
(from field characterization), these compositions were normalized to include
bulk items observed and measured during the survey.

WASTE CHARACTERIZATION PROTOCOL

Once refuse samples were obtained from representative residences, .
institutions, and commercial establishments (by specially-designed collection
routes), study vehicles were discharged at one of two waste characterization
(sorting) sites. Representative refuse samples were taken from each vehicle
(1 to 6 samples per vehicle) and sorted according to prescribed procedures and
in a methodical manner. During the course of the study, more than 1,300

3-10
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residential refuse samples and 1,200 institutional refuse samples were sorted.
A total of 277 commercial refuse samples were sorted.

Residential and institutional samples were sorted into the following component
categories:

PAPER

Corrugated cardboard
Newsprint
Office/Computer
Magazines/Glossy

Books

Non-corrugated Cardboard
Mixed paper

BIMETAL CANS

YARD WASTE

Grass/leaves
Brush/Pruning/Stumps

ALUMINUM

Food container/foil
Beverage cans
Miscellaneous aluminum

GLASS

Clear containers
Green containers
Brown containers
Other glass

Volume One: Study Overview

PLASTIC

Clear HDPE containers

Colored HDPE containers

LDPE

Film and bags

Green PET containers

Clear PET containers

PVC ;

Polypropylene

Polystyrene (not sorted in Summer)
Miscellaneous plastic

ORGANICS

L O B4

Lumber
Textiles
Rubber
Fines

_ Diapers

Foodwaste
Miscellaneous organics

HOUSEHOLD ﬂAZAkDOUS WASTE (HHW)

Pesticides
Non-pesticide poisons
Paint/solvent/fuel
Dry cell batteries
Medical waste
Miscellaneous HHW

3-11
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- FERROUS METAL INORGANIC

Food containers Non-bulk ceramics

Other ferrous metal Miscellaneous inorganic

Commercial samples were sorted into the following component categories:

PAPER ; PLASTIC

Corrugated cardboard Rigid containers
Newsprint Film and bags
Office/Computer Miscellaneous plastic
Magazines/Glossy

Mixed paper YARD WASTE

ORGANICS METAL

Textiles : Non-ferrous
Foodwaste Ferrous

Miscellaneous organics

HAZARDQUS WASTE OTHER WASTE GLASS

GENERATOR SURVEY

In conjunction with refuse sampling and sorting activities, waste generation:
rates were calculated for the residential and commercial sectors based on a
refuse weighing program. This program compiled weight data for all waste
sampled by generator source.

For the residential sample, each collection truck used in the study was
weighed after the collection route was completed. Given the weight of the
truck and the number of housing units collected, residential waste generation
was estimated on the basis of pounds per housing unit.

For the institutional sample, a similar program was used, i.e., each
collection truck used in the study was weighed after the collection route was
completed. Given the weight of the truck and the number of employees based at
each institution, institutional waste generation was estimated on the basis of
pounds per employee.

3-12
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- For the commercial sample, a different methodology was employed. During the
collection of the commercial study routes, waste put out by each individual
generator was weighed (rather than weighing the truck after collection was
complete).

These weights were combined to give a total weight for each route. As with
the institutional approach, given the weight of the truck and the number of

- employees based at each establishment, commercial waste generation was
estimated on the basis of pounds per employee.

In subsequent projections of waste generation, generation data from both the
institutional and commercial sectors were combined to give a single waste
generation data set for the non-residential waste stream.

SEASONALITY -

Waste generation and composition are known to change during the course of the

. Yyear. For instance, residents in low density areas will tend their yard more
during the growing Season, resulting in higher generation rates (more waste
tonnage per household from lawn clippings), and a significant change in
composition (more organic material in the waste stream from the added yard
wastes).

Waste sampling was conducted on four separate occasions (over the four
seasons) to capture seasonal differences. In this manner, waste composition
and generation data were coliected for each waste type (residential,
institutional, etc.), for each sub-sector of each waste type (residential -
strata, institutional category, etc.), and for each season (Winter, Spring,
etc.). It should be noted, however, that the commercial sector was only
sampled for one season. -

Changes in the commercial waste stream characteristics due to seasonality
gradually occur on a weekly and monthly basis. For residential and
institutional generators, seasonality changes for months in between sampling
events were calculated using interpolation'techniques for each waste component
measured.

These models were then normalized to.reconcile projected changes with
historical records of generation for the residential population (e.g., old

1andfill records). Commercia] waste estimates were based on one round of
sampling.

3-13
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| Historical records of transfer station operations were used to define changes
in commercial generation by season, while waste composition for each business
type was assumed to remain unchanged over the course of the year.

LABORATORY ANALYSIS -

Concurrent with the sampling efforts described above, a field sampling and
laboratory analysis program was conducted. The purpose of this analysis was
to estimate the specific physical and chemical properties of solid wastes
generated within the City.

For the purpose of laboratory analysis, the waste stream was divided into 13
major components such as paper, plastic organics, glass, and so on. Each
component was sampled separately from the residential and institutional waste
streams. %

After analysis, the reported chemical properties for each component were
compiled according to observed composition for each waste stream. This
weighted compilation was used to provide accurate estimates of the unique
chemical and physical properties for each waste type separately.

COMPACTION TESTING

Sampled refuse was subjected to compaction testing during each of the four
seasonal field events. The purpose of this testing was to measure changes in
refuse density due to the removal of certain components present in the waste
stream (e.g., implementation of a newspaper recycling program). . '

Residential and institutional refuse quantities were tested separately to
estimate how the removal of cardboard, newspaper, and other recyclable
materials would affect the density of the collected and disposed waste.

Stockpiled raw waste from each sector, or separated recyclables from the same,
were loaded into a modified refuse collection vehicle and separate '
measurements were obtained for loose and compacted refuse densities using a
prescribed procedure.

Data from each season were averaged to give a mean compaction ratio for refuse
with and without recyclables for each season.

. 3-14
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PROJECTIONS

As described previously, waste composition and generation were developed for
residential and non-residential sources separately. For residential waste,
projected changes in quantity through the year 2000 were developed using .
available projections for the total number of residential housing units,
multiplied by the City-wide average generation rate in pounds per household
per year.

In other words, the projection methodology assumed ‘that, given an increase in
the total number of housing units, residential waste generation would also
rise proportionately.

Similarly, for non-residential waste, projected changes in quantity through
the year 2000 were developed using available projections for total employment
within each general SIC group (Government, Services, FIRE, etc.), multiplied
by the average generation rate for each group (in pounds per employee per

. year).

In other words, the projection methodology assumed that, given an increase in
the total number of employees within a particular SIC code, commercial waste
generation would also rise proportionately.

A méthodo]ogy flow chart for the waste composition study program design is
presented in Exhibit 3-3.

3-15
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f

. EXHIBIT 3-3

PROGRAM DESIGN FOR WASTE COMPOSITION STUDY

PROGRAM DESIGN
RESIDENTIAL
INSTITUTIONAL

(9 strata)
COMMERCIAL

(14 categories)
(10 types)

3

ROUTE DESIGN

y

MATERIAL COLLECTION

i

MATERIAL WEIGHING & SORTING

| COMPACTION TEST

GENERATION
BY STRATA

DATA ENTRY

CHEMICAL ANALYSIS

l

COMPUTER DATABASE DEVELOPMENT

HISTORICAL DATA
BASE ON BULK

GENERATION
DATA ANALYSIS l
GENERATION
ECONOMIC AND BY BOROUGH
DEMOGRAPHIC _ AND DISTRICT
PROJECTIONS
——memmmme| FORECASTING |qummmn
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SECTION 4

WASTE GENERATION

- INTRODUCTION

As described in Section 3 - Program Design, waste generation was measured
during four seasonal sampling events, Generation was measured as a functijon
of time (season), weight (truck weights), and population (e.g, housing units)
to give a seasonal generation rate for each waste sector (i.e., pounds per

generation rate by month, covering January through December 1990. Total
tonnages were projected from the Curve-fitted values.

Generation was then estimated by month, ang these tonnage totals aggregated
into four seasons to give seasonal generation rates. Generation rates were
developed separately for the Residential and Institutional sectors. X

an estimate of City-wide waste generation from alj residential and
institutional sources combined.

RESIDENTIAL GENERATION

For each sampling strata, a known number of households (units) was collected
by dedicated DOS vehicles. Refuse from each collection vehicle was weighed to
estimate a generation rate for each stratum sampled. -

This sampling was performed each season, resulting in four generation rates,
in pounds per unit per week. Exhibit 4-1 presents these generation rates by
strata for each of the four seasons.

To estimate a City-wide generation rate, the residentia] population of New
York City was divided between the nine strata by household, with each

household being assigned to a strata based on income data from the Censuys and
housing density as measured by DOS.

4-1
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Exhibit 4-2,
INSTITUTIONAL GENERATION

Fo} each institutional category, targeted establishments were collected by
dedicated DOS vehicles (for the category of Transportation Hubs, a private
carter was used).

season, resulting in four observed generation rates, in pounds per employee
per week. Exhibit 4-3 presents these generation rates by institutional
category for each of the four seasons.

In order to make City-wide projections for the institutional sector, certain
employment groups not sampled under the Program design were assigned to the

institutional sector for summary purposes. For example, by virtue of their
stated mission. -

rates include:
Communications and utility companies;
. Doctor’s offices and outpatient clinics;

Libraries, Museums, zoos and other sych public service
organizations; and

4-3
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. Municipal and public service agencies (Federal, State,

and local)

such as military agencies, housing authorities, law enforcement

agencies, etc.

Because of these additions, and the 1i

mited availability of City-wide

employment data for certain sub-sectors, the institutional sector was
redefined for purposes of projecting current and future generation rates.

Each known institutional type in the City was categorized as one of the

following" sub-sectors:
Institutional Sub-Sector

T.C.P.U.

Se]ected Health Services

Selected Educational Services

Social Services

Other Selected Services

Organizations

Selected Public Sector

Volume One: Study Overview

Includes:

Transportation Hubs*
Communications* -
Utilities (except DOS)

Health-related Offices
Nursing Homes*
Hospitals*

Outpatient Clinics

Schools*
Colleges*
Libraries

Social Services

Museums

Zoos

Botanical Gardens

Labor Unions

Ethnic Organizations

Special Interest Groups

Other Membership Organizations

Federal Government
State Government
Corrections*
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Police, Eire, Sanitation
City Government*

* Direct]y sampled during_study.

To determine a City-wide generation rate, the total number of employees
employed within each institutional activity was multiplied by the measured (or
in some cases, estimated) generation rates for each activity, to project the
total institutional MSW tonnage generated by the City.

A summary of estimated institutional generation by borough is presented in
Exhibit 4-4.

COMMERCIAL GENERATION

vehicles, either by private carters, or in some cases by DOS. Similar to
those estimates made for institutions, employment by commercial sub-sector was

Collected refuse from each business was weighed and these data aggregated to
derive a generation rate for each sub-sector. This sampling was performed
once, resulting in a generation rate (in pounds per employee per week) for
each sub-sector.

Historical tonnage records were used to develop an estimate of change in
generation for the commercial sector during the course of the year. Using
these factors, generation rates for each season were modelled using summary
data provided by DoS. : '

Exhibit 4-5 presents these estimated seasonal generation tonnages (i.e., the
total waste quantity generated) by each sub-sector for each of four seasons.

Program, some segments of the commercial waste stream were not sampled
directly. Estimates had to be made for these segments (or sub-sectors) so as

Volume One: Study Overview
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As indicated in Exhibit 4-5, approximately 20 percent of the commercial waste
stream was not directly sampled under the study. The use of available
employment data and generation factors for the unsampled sub-sectors allowed
the development of a complete estimate, presented in Exhibit 4-6.

CITY-WIDE GENERATION ESTIMATE

The estimates obtained for the residential, institutional, and commercial
sectors were combined to provide an overview of City-wide waste generation. A
graphical summary of the combined waste stream tonnage estimate is provided in
Exhibit 4-7.

As shown, approximately 8,500,000 tons of waste are generated annually in New
York City. The commercial sector is the largest generator, accounting for 45
percent of the waste stream (approximately 3.9 million tons per year).

The residential sector is the second largest generator with 41 percent of the
waste stream (approximately 3.6 million tons). The institutional sector

generates approximately 1.2 million tons, representing 14 percent of the
combined City waste stream.

4-10
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SECTION 5

WASTE COMPOSITION RESULTS

'INTRODUCTION

One purpose of the study was to calculate an overall City-wide waste
composition, based on field results and other projections. Observed values
for waste  component composition by season (measured in the field) were used to
derive a unique composition for each waste component by month for the study
period. Using generation rates developed concurrently, the total weight of
each component was estimated and expressed as a percent of the total waste
stream.

-

Seasonal composition modelling was performed for the residential and
institutional sectors by strata and institutional type. The waste composition
of each commercial sub-sector was assumed to remain constant throughout the
year. The combining of these three compositions were used to determine a
City-wide composition by sector, as described below.

RESIDENTIAL COMPOSITION

For each demographic grouping (or sampling strata), a waste composition was
developed from the statistical summary of collected samples from each strata.
This sampling was performed each season, resulting in four separate
compositions.

Exhibit 5-1 presents these compositions, by strata, for each of the four
seasons, : ‘

Composition by Borough

To estimate the waste composition by borough, the residential population of

each borough was divided between the nine strata, with households from each

DOS collection district being assigned to a strata based on income data from
the census and housing density as designated by DOS.

Initial efforts to distribute the residential population between the boroughs
by simple population density (the unit used in sample design) proved to be too
general and not sufficiently descriptive to meet the study’s goals.

5-1
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NYC DSNY 1989 1990 Waste Characterization Study

EXHIBIT 5-1
RESIDENTIAL WASTE COMPOSITION BY STRATA

SUMMER SEASON
. WASTE COMPOSITION enta

WASTE COMPONENT LL_ WM LH ML _MM__MH _ HL AM AA
Corrugated/Kraft 40 48 859 47 47 52 43 53 50
Newsprint 102 65 74 ©69. 09 188 67 93 122
Offica/Computer . 10 07 18 13 15 19 17 21
Magazines and Glossy 20 20 28 a8 27 45 28 "23 ap
Book/Phons Book 10 08 13 07 18 39 09 o088 o4
Non-Corugated Cardboard 39 35 3.0 34 28 38 53 3.6 3.9
Mixed 4 78 73 65 68 61 68 78 78
TOTAL PAPER FRACTION 42 264 285 3220 319 438 205 309 854
Clear HDPE containers 65 03 08 08 08 04 05 07 07
Colored HDPE contalners 05 08 08 08 07 09 05 06 10
LDPE 63 02 03 o0t 03 01 02 03 o1
-Films and Bags 41 50 e2 50 61 61 a5 47 @7
Green PET containers 02 01 01 01 03 o0t 01 02 o1
Clear PET containers 04 04 08 0.8 05 05 03 0.4 0.8
PVC 62 ot o1 02 02 02 01 02 01
Polypropylene 01 01 03 01 01 02 01 041 o041
Polysty (Estimated in S ) 08 08 08 11* 10 11 08 07* 09
Miscelianeous Plastic 13 13 18 20 11 08 17 17 12
TOTAL PLASTIC FRACTION 65 983 113 107 68 103 77 87 117
Grass/Leaves 58 11 o0 21 14 00 54 40 10
Bmsh/PrunhgslStumpe ‘08 1.8 0.0 07 04 0.0 45 0.8 0.0

TOTAL YARD WASTE FRACTION - 82 27 0.1 28 1.9 0.1 8.9 4.6 1.0

Lumber 12 43 32 20 24 21 3.1 1.8 0.9
Textiles 6.0 8.0 84 40 84 a9 8.0 87 82
Rubber ; 0.1 0.1 03 04 02 0.0 03 0.0 0.1
Fines 20 20 33 29 1.8 27 18 17 37
Diapers 32 36 4.1 28 28 3.0 441 4.1 32
Foodwasts 188 144 127 145 183 101 121 201 107
Miscellaneous Organic 5.1 79 88 7.8 85 108 88 63 143

TOTAL ORGANIC FRACTION . %45 403 419 46 414 324 364 2397 39.1
Clear Glass containers 42 25 32 3.1 36 23 3.0 3.9 20
Green Glass contalners 1.0 13 18 0.9 13 0.8 0.9 12 08
Brown Giass containers 12 1.1 12 0.8 12 0.8 0.7 12 0.7
Misceilaneous Giass 02 0.4 0.8 0.8 03 0.6 02 0.1 04

TOTAL GLASS FRACTION 6.8 53 [-1-] 55 63 44 49 6.5 4.0
Aluminium Food Containers/Foil 03 0.4 0.8 0.5 04 0.4 0.3 03 08
Aluminium Beverage Cans 03 03 03 03 04 0.4 03 0.4 03
Miscellaneous Aluminium 02 03 03 03 03 02 0.1 0.1 03

TOTAL ALUMINIUM FRACTION 09 - 10 12 11 11 08 0.7 0.8 14
Fefrous Metal Food containers 21 18 22 18 20 20 16 18 223
Other Ferrous Metal 10 38 27 20 20 0.8 1.0 22 12

TOTAL FERROUS METAL FRACTION 39 54 49 38 4.0 28 27 4.1 35

Bimetal Cans 00 00 00 00 00 00 00 00 op.
TOTAL METAL FRACTION 40 83 a2 49 5.1 37 34 5.0 50
Non~buk Ceramlics 0.1 0.1 0.0 0.0 0.0 02 0.1 0.0 0.0
Miscellaneous | norganic 2 6.7 28 35 05 1.7 0.8 04 0.8
TOTAL INORGANIC FRACTION 33 8.7 28 s 08 18 0.8 0.4 08
Pesticides 5 00 - 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Nen-pesticide Poisens 0.0 00 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Paint/Solvent/Fuei 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Dry Celi Baiteries 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Car Batteries 00 0.0 0.0 0.0 0.0 0.0 03 0.0 0.0
Medical Waste 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0
Miscellaneous Hazardous Wasts 01 . 02 02 0.0 0.1 02 02 0.0 0.1
TOTAL HHW FRACTION 02 0.4 05 0.1 02 03 (X} 0.1 02
BULK ) 24 28 2.0 4_.8 2.9 3.3 5.6 29 2.8
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NYC DSNY 1989 1990 Waste Characterization Study
EXHIBIT 51 (continued)
RESIDENTIAL WASTE COMPOSITION BY STRATA

FALL SEASON
: WASTE COMPOSITION (percentage)

WASTE COMPONENT LL LM iH ML MM MH HL HM HH
Corrugated/Kraft 44 5.1 [-A] 73 54 57 38 4.8 5.0
Newsprint 8.8 63 6.0 83 103 179 114 128 177
Office/Computer 18 0.4 0.1 1.0 08 0.8 1.6 0.9 0.6
Magazines and Giossy 33 24 22 34 28 37 a1 18 42
Book/Phone Book 12 0.7 03 04 1.0 10 20 21 07
Non~0°nugabd Carcboard 35 21 28 25 24 19 18 28 2.1
Mixed 157 1.4 88 128 138 125 13.0 148 161

TOTAL PAPER FRACTION 398 301 202 gags 363 435 a3rs 239s 456.3
Clear HDPE containers 05 08 07 08 04 03 03 04 04
Colored HOPE containers 05 05 0.7 08 05 03 0.7 05 07
LOPE 0.1 02 02 0.1 0.2 0.1 0.1 0.1 0.1
Films and Bags . 42 5.0 -] 42 52 858 29 55 63
Groen PET containers 0.1 0.0 0.1 0.1 0.1 0.0 0.0 0.1 0.1
Clear PET containers 03 03 05 05 0.4 03 03 03 03
['(*} 02 0.4 02 02 0.1 0.0 0.0 0.1 0.1
Polypropylene 02 02 0.1 0.1 02 0.1 0.3 02 03
Polystyrene (Estimated in Summer) 0S5 0.8 09 08* 07 08 0.4 03* 10
Miscellaneous Plastic 12 14 1.0 12 13 12 08 18 0.8

TOTAL PLASTIC FRACTION 78 8t 1.0 84 82 83 5.7 84 102
Grass/Leaves 53 42 0.2 72 25 65 121 39 as
Bmsh/Prunhgs/Stumps 1.0 0.1 0.0 05 0.1 0.1 04 0.0 0.6

TOTALYARDWAS'rechnou 64 43 02 77 s 85 125 39 44

Lumber 1.0 as 25 22 37 0.7 1.6 28 18
Textiles 45 47 73 35 55 50 24 4.1 4.0
Rubber 0.0 02 0.0 0.1 0.1 0.1 09 0.0 0.1
Fines 21 24 28 21 20 18 18 20 2.0
Diapers 32 35 43 3.0 X 18 29 43 28
Foodwaste 131 158 1sg 128 152 113 13.1 138 108
Miscellaneous Organic 71 109 83 7.1 72 58 77 7.3 S5
TOTAL ORGANIC FRACTION 3.1 410 420 08 373 288 305 3491 288
Clear Glass containers s 28 32 28 1 28 25 32 24
Green Glass containers 0.7 1.0 1.7 10 0.9 08 05 0.7 04
Brown Glass containers 0.7 o6 12 12 07 04 07 0.6 0.6
Miscelianeous Glass 02 02 03 02 0.2 0.3 0.0 0.0 04
TOTAL GLASS FRACTION 5.0 47 €3 5.1 48 4.0 38 45 kX ]
Aluminium Food Containers/Foli 05 04 05 07 06 05 04 05 05
. Aluminium Beverage Cans 03 03 04 03 03 02 03 03 03
Misceilaneous Aluminium 02 0.1 0.1 03 0.1 05 02’ 0.1 04
TOTAL ALUMINIUM FRACTION 0.9 08 11 13 1.0 12 0.8 08 12
Ferrous Metal Food containers 1. 20 27 20 20 18 14 1.9 18
Other Ferrous Metal 1

7
7 a5 20 18 15 29 30 08 22
4

TOTAL FERROUS METAL FRACTION 3. 55 47 38 as 47 44 27 4.1

Bimetal Cans 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0

TOTAL METAL FRACTION 4.4 a3 58 82 48 6.0 52 3.7 53
Non-buk Ceramics 02 03 0.1 0.1 0.1 0.1 04 0.1 0.0
Miscellaneous inorganic 0.1 25 20 28 24 W7 o4 13 o3

TOTAL INORGANIC FRACTION 02 28 30 30 22 18 o8 14 o3
Pesticides 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Non-pesﬁcld_e Poisons 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0
Paint/Scivent/Fuel 00 o0 0.1 0.1 0.0 04 00 00 00
Dry Cell Batteries 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Car Batteries 0.0 0.0 00 0.0 02 0.0 0.0 0.0 0.0
Medical Waste 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0
Miscelianeous Hazardous Waste 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0

TOTAL HHW FRACTION 0.0 0.1 02 02 03 05 0.0 0.0 0.1

BULK 2415 20 33 25 20 as  a» ap
’
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NYC DSNY 1989 1990 Waste Characterization Study

EXHIBIT 5~1 (continued)

.

RESIDENTIAL WASTE COMPOSITION BY STRATA

WINTER SEASON
WASTE COMPOSITION {percentage)

WASTE COMPONENT LL LM LH ML MM MH HL HM HH
Corrugated/Kraft as 85 58 54 47 39 52 47 47
Newsprint 89 82 72 68 80 149 57 107 134
Office/Computer 02 02 02 12 03 14 03 0.1 08
Magazines and Glossy a7 2.1 18 24 28 45 28 30 3.6
¥ Book/Phone Book 03 0s 0.4 04 03 03 0.5 02 [+ X]
Non—-Cornugated Cardboard 24 27 31 25 32 28 24 28 28
Mixed 115 120 87 130 137 154 113 145 142
TOTAL PAPER FRACTION 215 311 278 3068 N7 40 280 359 2397
~ Clear HDPE containers 05 08 08 05 07 04 03 05 04
Colored HOPE containers 08 0.8 0.7 0.8 08 08 05 05 0.6
LDPE 0.0 0.0 0.1 0.1 0.1 0.1 0.0 0.0 0.0
Flims and Bags - 39 87 52 48 55 88 38 -63 58
Green PET containers 0.1 04 02 0.1 0.1 0.1 0.0 0.1 0.1
Clear PET containers 05 0.8 05 05 07 05 04 0S5 0.8
PVC 02 0.1 02 0.1 0.1 02 0.0 0.1 0.1
Polypropylene 0.0 0.1 02 0.1 0.1 0.1 0.0 0.0 0.0
Polystyrene (Estimated in Summer) 1.1 0.8 0.8 oer 11 12 0.9 08* 08
Misceilaneous Plastic 11 1.0 14 13 12 1.0 07 14 0.9
TOTAL PLASTIC FRACTION 8.0 97 102 0.1 103 108 68 104 85
Grass/Leaves . 85 1.6 0.6 1.7 11 027 161 0.8 4.0
Brush/Prunings/Stumps EX) 03 0.0 0.2 0.7 1.1 0.8 03 1.1

TOTAL YARD WASTE FRACTION 103 19 X ] 20 18 18 180 09 5.1

Lumber ' 12 22 13 08 1.7 14 3.1 1.8 12

Textiles 45 44 53 82 48 3s 53 a7 a8
- Rubber 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0
Fines 22 24 22 28 20 18 22 22 21
: 4.1 3.8 58 4.0 5.0 27 37 4.1 25,

Foodwaste 134 184 177 138 1681 135 21 153 118
Miscellaneous Organic 77 138 110 -] 70 87 82 73 82
TOTAL ORGANIC FRACTION 33 Q0 45 332 285 28 207 242 298
Clear Glass containers 4.1 25 44 29 44 28 3.0 40 28
Groen Glass containers 1.1 10 15 0.8 13 08 1.1 0.7 0.8
Brown Giass containers 08 07 15 0.7 10 0.8 0.8 07 0.6
Migcellaneous Giass 00 01 0.0 0.0 02 00 0.0 01 0.0
TOTAL GLASS FRACTION 81 44 74 46 8.9 48 49 54 3.9
Aluminium Food Containers/Foll 07 05 05 05 07 05 05 0.8 0.8
Aluminium Beverage Cans 0.4 05 04 04 0.4 04 0.3 03 04
Miscellaneous Aluminium 00 00 0.0 0.1 00 00 - 0.1 0.1 0.0
TOTAL ALUMINIUM FRACTION 1.1 10 08 10 1.1 08 0.8 1.0 1
Ferrous Metal Food contajners 25 24 29 24 25 18 7 23 27
Other Ferrous Metal 22 1.9 23 22 19 18 23 3.0 13

TOTAL FERHOUS METALFRACTION 4.7 40 &1 48 44 3 39 52 40 .

Bimetal Cang 0.0 0.0 0.1 0.0 0.0 0.0 0.0 00 0.0

TOTAL METAL FRACTION 87 5.1 8.1 58 58 44 48 63 5.1
Non—-buk Ceramics 05 0.1 08 04 0.3 02 0.1 02 0.1
Miscellaneous inorganic - 17 20 13 49 28 1.1 12 27 4.0

TOTAL INORGANIC FRACTION 22 2.1 19 53 ar 13 1.2 28 4.1
Pesticides . 0.0 00 0.0 0.0 0.0 00 0.0 0.0 0.0
Non~pesticide Poisons 0.t 00 00 0.0 0.1 0.0 0.0 0.0 0.0
Paint/Solvent/Fuel 0.0 0.0 [+1] 0.1 0.1 0.t 0.1 0.1 0.0
Dry Cell Batteries 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 00
Car Batteries 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 02
Medical Waste 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Miscellaneous Hazardous Waste 01. 00 0.0 0.0 0.0 0.0 0.1 0.1 0.0

TOTAL HHW FRACTION 02 0.1 08 0.1 02 0.1 0.2 03 03

BULK . : 6.6 2.7 2.0 4.4 21 42 54 38 2.7
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NYC DSNY 1989 1990 Waste Characterization Study

BEXHIBIT 5-1 (continued)
RESIDENTIAL WASTE COMPOSITION BY STRATA

SPRING SEASON
WASTE COMPOSITION (percentage)
WASTE COMPONENT LL_IM_TH ML MM MH HL "HM _ #H
Corrugated/Kraft 389 84 42 42 ag 47 48 58 40
Newsprint 82 689 49 85 77 131 80 115 147
Office/Computer 01 03 02 o5 o2 o5 01 03 o8
Magazines and Giossy 25 22 22 22 20 43 28 17 as
Book/Phone Book 05 03 10 o068 05 o5 02 04 16
Non—Corrugated Cardboard 2% 19 18 18 20 19 20 23 29
Mixed 128 137 132 130 117 160 103 109 149
TOTAL PAPER FRACTION 30 307 e 0 s 40 217 328 a3
* Clear HOPE containers 04 08 08 05 05 04 03 o4 o5
Colored HDPE containers 05 07 08 08 o8 o5 05 05 o8
LDPE 00 01 01 02 o1 of 00 00 o1
Flims and Bags 45 49 57 44 53 sg 40 51 82
Green PET containers 0.1 o.1 0.1 0.1 0.1 0.1 0.3 0.1 0.1
Clear PET containers 08 05 05 05 o0g o3 03 08 o5
pPVC 01 01 02 o041 o1 o1 01 01 o1
Polypropyiene 01 01 02 02 o041 o1 0t 04 o2
Polystyrene (Estimated in Summe) 1008 07 13+ 11 43 07 08* 10
Miscellaneous Plastic 5 11 09 08 10 op 17 15 o8
TOTAL PLASTIC FRACTION 88 081 88 84 03 g3 78 82 102
Grass/Leaves 52 [+1] 08 0.8 20 18 54 12 28
Bmthlen‘nct/Stumpa 13 08 0.0 08 08 1.1 28 0.1 03
TOTAL YARD WASTE FRACTION 85 11 o8 17 30 62 14 29
Lumber 24 38 37 34 44 23 38 29 13
Textiles 44 52 g1 44 59 45 48 58 s2
- Rubber 80 02 08 05 o1 o3 00 o1 o0
Fines 31 32 20 28 27 33 28 23 27
Diapers 42 27 44 38 42 27 36 48 28~
‘Foodwasts 123 178 199 133 150 417 110 148 123
Miscellaneous Organic 100 61 71 68 61 gp 108 64 @5
TOTAL ORGANIC FRACTION 383 407 447 387 405 335 364 370 208
Clear Glass containers 48 20 41 33 a4 24 31 37 29
Green Glass containers 12 12 18 o089 o9 o7 08 08 o086
Brown Glass containers 08 10 12 11 o7 o5 08 07 as
Miscellaneous Glass 00° 0t 02 02 02 o4 00 07 o2
TOTAL GLASS FRACTION 70 52 79 85 51 43 48 59 43
Aluminium Food Containers/Foli 06 05 04 05 o5 o5 05 05 o5
Aluminium Beverage Cans 03 0.4 03 03 03 02 03 0.3 03
Miscellaneous Aluminium © 01 00 o1 00 o00 op . 00 01 o0
TOTAL ALUMINIUM FRACTION 10 08 07 o8 o8 og 08 098 o8
Ferrous Metal Food containers 22 20 24 28 20 21 15 g2y g
Other Ferrous Metal 21 23 18 22 23 19 40 34 o8
TOTAL FERAOUS METAL FRACTION 43 43 42 49 43 40 55 55 a0
" Bimetal Cans 00 00 00 00 00 oo 00 00 o0
TOTAL METAL FRACTION 53 52 49 57 81 47 64 83 ag
Non-buk Ceramics 01 01 07 o1 o2 o4 00 04 o1
Miscellaneous inorganic 34 53 24 38 @5 13 12 43 49
TOTAL INORGANIC FRACTION 34 53 a1 39 67 14 12 48 s0
Pesticides 90 00 00 00 00 o9 00 00 o0
Non—pestickle Poisons 90 00 00 00 00 op 00 00 o0
Paint/Soivent/Fuel 02 00 01 02 o2 o2 01 o1 00
Dry Ceil Battories 00 00 00 o006 o0 op 00 00 o0
Car Battsries 90 00 00 03 o0 op 05 00 00
Medical Waste 00 00 00 o0t o0 o9 00 00 00
Miscellaneous Hazardous Waste 0.0 03 0.1 0.1 0.0 0.1 0.1 0.0 0.1
TOTAL HHW FRACTION 83 04 03 07 04 o3 08 02 o2
BULK 13__23 20 85 23 o5 88 23 15
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To calculate a borough-wide composition, the residential population was
reassigned using the DOS definition of density as follows:

Income Density
Designation Criteria _ Criteria
High Less than $11,690 74 percent of hous1ng with 4 stories
or more.
Low $11,690 to $16,199 - 74 percent of housing with 1 to

2-family units.
Med:ium © Greater than $16,199 A1l others.

Historical records of population per housing unit were compiled to give an
average number of people per housing unit and population estimates for each
district converted to an estimated number of housing units.

Using the seasonal generation rates developed previously, the total number of
housing units occupying each strata were multiplied by the applicable seasonal
composition to project the total tonnage of each waste component generated by
each borough’s residential population. These tonnages, expressed as a
percentage of the borough’s total residential waste stream, constitute the
estimated residential waste composition borough-wide.

The results of these projections are summarized in Exhibit 5-2 and present
residential composition in percentages, by season and aggregated to a single
annual value. Tonnage estimates using this method included bulk waste
generation from residential sources.

Composition City-wide

To estimate a City-wide composition, the residential waste quantities
estimated for each borough were combined. These tonnages, expressed as a
percentage of the City-wide residential waste stream tonnage, represent the -
estimated residential MSW composition City-wide.

The results of these projections are summarized in Exhibit 5-3.

5-6
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‘ EXHIBIT 5-2
RESIDENTIAL WASTE COMPOSITION BY BOROUGH & SEASON: WINTER 1890

WASTE COMPONENT MANHATTAN _ BRONX BROOKLYN _ QUEENS _ STATEN ISLAND

PAPER 3%.4 s0.5 287 s22 20.0
PAPER BREAKDOWN;
CORRUGATED CARDBOARD a7 a8 a a7 a8
NEWSPAPERS 103 as 78 87 70
OFFICE/COMPUTER PAPER 0s 05 0.6 07 05
- MAGAZINES/GLOSSY PAPER 28 24 = 23 28 27
BOOKS _ os 0.5 04 08 07
NON-CORR. CARDBOARD 2s 25 23 23 21
MIXED PAPER 121 1.4 1o 124 18
PLASTICS 0.8 0.1 a3 8.0 65
BLASTICS BREAKDOWN:
CLEAR HOPE CONTAINERS oe oe 05 04 o3
COLORED HDPE CONTAINERS os oe o8 o8 05
LOPE CONTAINERS ot o1 - o1 0.1 0.0
FILMS AND BAGS 5.4 a0 .5 as a7
GREEN PET CONTAINERS o.1 0.1 0.1 0.1 o1
CLEAR PET CONTAINERS 05 0s Y 05 04
pVC 02 0.2 0.1 0.1 0.0
POLYPROPYLENE 0.1 0.1 0.1 0.1 0.1
POLYSTYRENE 09 0o 00 00 08
MISCELLANEOUS PLASTICS 11 1.1 1.0 0o 07
ORGANICS _ ars s8¢ se.2 280 “r
ORGANICS BREAKDOWN;
GRASS/LEAVES 19 26 26 76 12.9
BAUSHPRUNINGS/STUMPS os o5 o7 07 07
LUMBER 18 17 17 20 24
TEXTILES 48 a8 2 as 43
RUBBER/LEATHER 0.1 02 0.1 0.1 02
FINES 22 22 2.1 22 20
DISPOSABLE DIAPERS 0 42 Y as 34
FOOD WASTE 143 142 130 1.8 06
MISCELLANEOUS ORGANIC ' es 7% eo 6o
GLASS © 54 55 9 ae PP
QLASS BREAKDOWN;
CLEAR GLASS CONTAINERS 33 a4 30 29 27
GREEN GLASS CONTAINERS 10 1.1 1.0 0.9 Y
BROWN GLASS CONTAINERS 1.0 10 o8 07 o7
MISCELLANEOUS QLASS 0.1 01 0.1 0.1 00
ALUMINUM 0.9 08 0.8 0.8 o8
ALUMINUM BREAKDOWN;
BEVERAGE CONTAINERS 0.4 o4 03 03 0.3
OTHER ALUMINUM CONTAINERS 05 05 0s 05 05
MISCELLANEOUS ALUMINUM _ 00 00 oo 0.1 0.1
FERROUS METAL 42 42 29 4.0 se
ROUS REAKDOW|
FOOD CONTAINERS 24 23 20 19 18
OTHER FERROUS METAL 1.8 19 19 20 22
INORGANIC/NON—HAZARDOUS 26 28 25 28 18
) N NIC OWN;
B1 = METAL CANS 00 00 0.0 0.0 0.0
NON-BULK CERAMICS 02 02 02 02 0.1
MISCELLANEOUS INORGANIC 24 24 23 24 12
HAZARDOUS WASTE 0.4 0.4 0.3 os 0.2
Dous w, Wh:
PESTICIDES 0.0 0.0 0.0 0.0 0.0
NON-PESTICIDE POISONS ) 0.0 0.0 0.0 0.0
PAINT/SOLVENTSFUEL 02 -02 0.1 0.1 0.1
DRY CELL BATTERIES 0.0 0.0 00 0.0 0.0
MEDICAL WASTE 0.0 0.1 0.1 0.1 0.0
CAR BATTERIES 0.1 00 00 0.0 0.0
MISCELLANEOUS HAZARDOUS 0.0 00 0.1 0.1 0.1
* BULK ITEMS - 0.1 8s 145 87 124

Volume One: Study Overview



NYC DSNY 1989 1990 Waste Characterization Study

EXHIBIT 5~2 (continued)
AESIDENTIAL WASTE COMPOSITION BY BOROUGH & SEASON: SPRING 1890

Volume One: Study Overview
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WASTE COMPONENT MANHATTAN ~_ BROMX _ BROOKLYN QUEENS __ STATEN ISLAND_
PAPER 333 2.7 28.9 " 8.0 268
PAPER BREAKDOWN
CORRUGATED CARDBOARD . 45 44 44 45 43
NEWSPAPERS .7 8.0 78 9.4 7.9
OFFICE/COMPUTER PAPER 0.7 0.8 [ X.] 0.7 0.5
MAGAZINES/GLOBSY PAPER a0 26 28 28 24
B80O0Ks 1.1 0.0 0.7 0.7 0.4
' NON-CORR. CARDBOARD 23 22 22 - 24 23
MXED PAPER 1"e 1.2 10.8 10.7 8.8
PLASTICS 10.1 0.3 6.8 a.8 75
PLASTICS BREAKDOWN
CLEAR HDPE CONTAINERS 05 0.5 0.8 [-X 0.4
COLORED HOPE CONTAINERS [ X} [-X ] 0.6 0.6 0.S
LDPE CONTAINERS 0.1 0.1 0.1 0.1 0.1
FILMS AND BAGS 58 8.1 46 N 45 3.7
GREEN PET CONTAINERS 0.2 0.1 0.1 0.1 0.1
CLEAR PET CONTAINERS [ X3 0s 0.5 0.4 0.3
PVC 0.1 0.1 0.1 0.1 0.1
POLYPROPYLENE : 0.2 0.2 0.1 0.1 0.1
POLYSTYRENE 0.9 o.p 0.8 0.9 0.6
MISCELLANEOUS PLASTICS 1.8 1.2 1.2 1.4 1.7
ORGANICS s8.2 8.0 38.0 40.0 40.3
ORGANICS BREAKDOWN
QRASS/LEAVES 13 1.4 1.7 3.0 45
BRUSH/PAUNINGS/STUMPS 0.3 0.6 0.8 1.6 24
/ LUMBER 28 .0 3.0 a2 3.2
TEXTILES 55 593 4.6 - 48 47
RUBBERLEATHER 0.3 0.3 0.8 0.2 0.0
FINES 28 27 26 26 23
DISPOSABLE DIAPERS s a6 3.3 a5 s
FOOD WASTE 14.1 14.3 138 124 109
MISCELLANEOUS ORGANIC 78 7.0 7.8 a8 8.8
QLASS 5.4 5.8 [ X ) 4.9 4.5
. QLASS BREAKDOWN
CLEAR GLASS CONTAINERS 3.1 .3 3.2 s.1 29
GREEN GLASS CONTAINERS 1.1 1.1 1.0 08 08
BROWN GLASS CONTAINERS 0.9 0.8 0.9 ' 08 0.8
MISCELLANEOUS GLASS - 0.3 0.3 0.3 0.2 0.4
ALUMINUM . 0.9 0.9 o.s 0.8 0.7
) ALUMINUM BREAKDOWN
BEVERAGE CONTAINERS 03 03 o8 03 02
OTHER ALUMINUM CONTAINERS 0.5 0.5 0.5 05 0.5
MISCELLANEOUS ALUMINUM 0.1 0.1 0.1 0.1 . 0.0
FERROUS METAL £ X ) 4.1 4.0 4.4 4.4
(o] lal Wi
FOOD CONTAINERS 21 21 20 1.9 15
OTHER FERROUS METAL 1.8 20 20 25 29
INONGANIOINON-IMZARDOUS 8.0 s.0 8.2 26 1.4
N IC N
81 = METAL CANS 0.0 0.0 0.0 0.0 0.0
NON-BULK CERAMICS 0.3 0.3 0.2 0.1 0.1
MISCELLANEOUS INORGANIC 27 27 s.0 25 1.3
HAZARDOUS WASTE 0.3 0.4 [ X3 0.6 0.7
OUS W, BR
PESTICIDES 0.0 0.0 0.0 0.0 0.0
NON-PESTICIDE POISONS 0.0 0.0 0.0 0.0 0.0
PAINT/SOLVENTS/FUEL 0.1 0.1 0.1 0.1 0.1
DRY CELL BATTERIES 0.0 0.0 0.0 0.0 0.0
MEDICAL WASTE 0.0 0.0 0.0 0.0 0.0
CAR BATTERIES 0.0 0.1 0.1 02 0.4
MISCELLANEOUS HAZARDOUS 0.1 o1 0.2 02 0.2
BULK ITEMS 5.1 a.1 10.6 6.9 14.1



NYC DSNY 1989 1990 Waste Characterization Study

EXHIBIT 5-2 (continued)
RESIDENTIAL WASTE COMPOSITION BY BOROUGH & SEASON: SUMMER 1890

WASTE COMPONENT MANHATTAN __ BRONX __BROOKLYN QUEENS STATEN ISLAND
———=_ _FNUORLYN QUEENS _STATEN ISLAND
PAPER 2s 0.9 28.7 s2.0 27.8
PAPER PREAKDOWN
CORRUGATED CARDBOARD 82 [R] 44 48 £ X
NEWSPAPERS 10.3 0.2 Y] 0.9 82-
OFFICE/COMPUTER PAPER 1.1 1.1 1.1 15 1.5
MAGAZINES/GLOSSY PAPER .2 30 26 a1 26
BOOKS 1.1 1.1 1.1 11 (X ]
NON-CORR. CARDBOARD 2 30 26 2 3.0
MIXED PAPER 8.4 8.4 8.2 8s 7.3
PLASTICS 11.3 10.7 [ X 0.4 7.4
mmmu
CLEAR HDPE CONTAINERS (Y] [X] (1] (X3 05
COLORED HDPE CONTAINERS (X1 07 [X] . 07 08
LDPE CONTAINERS 0.2 0.2 02 0.2 02
FILMS AND BAGS 6.0 54 a6 45 ss
GREEN PET CONTAINERS 0.2 0.2 0.1 0.1 0.1
CLEAR PET CONTAINERS 05 0s 0.4 0.4 0.3
PVC 0.2 0.2 0.2 0.1 0.1
POLYPROPYLENE 0.2 02 0.1 0.1 0.1
POLYSTYRENE 0.9 o8 o8 [X] 0.5
MISCELLANEOUS PLASTICS 1.9 1.9 .7 1.9 1.8
ORGANICS se.2 szs 48 as.s sa.e
ORGANICS BREAKDOWN
GRASS/LEAVES 0.8 1.5 1.9 a6 49
BRUSH/PRUNINGS/STUMPS 0.2 0.4 [.X] 14 22
LUMBER 21 25 22 25 25
TEXTUES 6.0 59 s 48 47
RUBBERLLEATHER 0.2 0.2 0.2 0.2 0.2
FINES 28 26 22 22 18
DISPOSABLE DIAPERS 34 as 3.0 34 EX
FOOD WASTE 11.4 128 123 127 15
MISCELLANEOUS ORGANIC [X] se 73 8.0 7.3
GLASS 52 s.e 5.2. 49 43
R OWN
CLEAR GLASS CONTAINERS 26 29 28 29 27
GREEN GLASS CONTAINERS 1.2 12 1.1 00 07
BROWN GLASS CONTAINERS 0.9 1.0 0.9 [ Y] 0.7
MISCELLANEOUS GLASS 0s 0s 0.4 [ X 0.2
ALUMINUM 1.1 11 0.8 0.9 0.7
ALUMINUM BREAKDOWN
BEVERAGE CONTAINERS 0.3 03 0.2 0.2 0.1
OTHER ALUMINUM CONTAINERS [ 34 [.X] os (Y] 0.5
MISCELLANEOUS ALUMINUM [X] 0.2 0.2 0.2 0.1
FERROUS METAL 4.1 4.1 as " as 2.9
) OUS M ow|
FOOD CONTAINERS . EX] 2.0 17 1.8 15
OTHER FERROUS METAL 1.9 20 1.8 1.7 15
INORGANIC/NON~HAZARDOUS 1.9 22 22 1.5 0.8
NO Wi
Bl = METAL CANS 0.0 0.0 0.0 0.0 0.0
NON~BULK CERAMICS 0.1 0.t 0.1 0.1 0.1
MISCELLANEOUS INORQANIC 1.8 2.1 2.1 14 0.7
HAZARDOUS WASTE 0.4 0.4 0.4 [ X] (X ]
HAZARDOUS BREAKDOWN
PESTICIDES 0.0 0.0 " 00 0.0 0.0
NON-PESTICIDE POISONS 0.0 0.1 0.1 0.1 0.0
PAINT/SOLVENTS/FUEL 0.1 0.1 0.1 0.0 0.0
DRY CELL BATTERIES 00 0.0 0.0 0.0 0.0
MEDICAL WASTE 0.0 0.0 0.0 0.0 0.0
CAR BATTERIES 0.0 0.1 0.1 0.2 0.3
MISCELLANEOUS HAZARDOUS 0.2 0.2 02 0.2 0.3

BULK ITEMS 7.4 7.4 151 a.e 175
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NYC DSNY 1989 1990 Waste Characterization Study

EXHIBIT 5~2 (continued)

RESIDENTIAL WASTE COMPOSITION BY BOROUGH & SEASON: FALL 1990

WASTE COMPONENT MANHATTAN _ BRONX  BROOKLYN QUEENS _ STATEN ISLAND

PAPER 352 26 s1.1 se.1 ss.4
PAPER BREAKDOWN
CORRUGATED CARDBOARD 52 53 T a8 a7
NEWSPAPERS 19 10.0 90 100 Y]
OFFICE/COMPUTER PAPER 0.¢ os os 1.1 11
MAGAZINES/GLOSSY PAPER 20 26 2s a2 3.1
800Ks : os os oe 1.4 1.4
NON-CORR. CARDBOARD 24 28 - 24 21 18
MIXED PAPER 10 12 100 132 128
PLASTICS 'Yy 0.4 s.e 7.8 6.0
PLASTIC BREAKDOWN
CLEAR HOPE CONTAINERS os o os os os
COLORED HDPE CONTAINERS os 06 os 07 _oe
LDPE CONTAINERS X] 02 02 0.1 0.1
FILMS AND BAGS 58 52 a5 42 s2
GREEN PET CONTAINERS 0.1 0.1 0.1 0.1 0.0
CLEAR PET CONTAINERS 0.4 04 0.4 0.4 03
PVC . 02 02 02 0.1 0.0
POLYPROPYLENE 02 02 0.1 02 0.2
POLYSTYRENE 09 0% o8 07 0s
MISCELLANEOUS PLASTICS 1.0 1.4 10 0.9 07
ORGANICS 353 s7.2 359 . ar.0 sr.s
ORQGANICS BREAKDOWN
GRASS/LEAVES 28 20 as 7.8 09
BRUSHPRUNINGS/STUMPS o3 03 04 05 os
LUMBER 18 19 19 18 1e
TEXTILES 51 5.1 a4 36 28
AUBBERLEATHER 0.1 o1 0.1 03 os
FINES 22 22 20 20 18
DISPOSABLE DIAPERS as s s2 20 29
FOOD WASTE 127 122 125 120 1.0
MISCELLANEOUS ORGANIC 75 78 78 ee e2
QlAss 9 5.1 a8 42 a7
GIASS BREAKDOWN
CLEAR GLASSB CONTAINERS 28 20 28 27 24
GREEN GLASS CONTAINERS 1.1 1.4 10 07 oe
BROWN GLASS CONTAINERS o5 00 os 07 os
MISCELLANEOUS QLASS - 02 02 0.1 0.1 0.1
ALUMINUM 1.1 1.0 0.9 1.0 0.8
ALUMINUM BREAKDOWN
BEVERAQGE CONTAINERS 04 0.4 03 os 0.2
OTHER ALUMINUM CONTAINERS 04 05 0.4 os - 04
MISCELLANEOUS ALUMINUM 02 02 02 02 02
FERROUS METAL 4.2 42 8.9 EX ) ’ 37
ERRROUS METAL BREAKDOWN
FOOD CONTAINERS 22 22 19 17 1.4
OTHER FERROUS METAL 20 20 20 22 ‘23
INORGANIC/NON~HAZARDOUS 19 2.2 2.1 1.7 0.9
INORGANIC BREAKDOWN
- Bl = METAL CANS 0.0 00 0.0 0.0 0.0
NON~-BULK CERAMICS 0.1 0.1 02 02 os
MISCELLANEOUS INORQANIC 19 2.1 19 15 os
HAZARDOUS WASTE o5 05 os 02 0.1
HAZARDOUS BREAKDOWN
PESTICIDES 00 00 0.0 00 0.0
NON-PESTICIDE POISONS 00 0.0 0.0 0.0 0.0
PAINT/SOLVENTS/FUEL 04 0.4 0.2 0.1 0.0
DRY CELL BATTERIES 0.0 0.0 0.0 0.0 0.0
MEDICAL WASTE 0.0 0.0 0.0 0.0 0.0
CAR BATTERIES Y 0.0 0.0 0.0 0.0
MISCELLANEOUS HAZARDOUS 0.0 0.0 0.0 00 0.0
BULK ITEMS 7.0 77 12.9 0. . 142
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NYC DSNY 1989 1990 Waste Characterization Study

RESIDENTIAL ANNUAL WASTE COMPOSITION BY BOROUGH: 1990

EXHIBIT 5-2 (continued)

WASTE COMPONENT MANHATTAN _BRONX BROOKLYN _QUEENS  STATEN ISLAND
PAPER . sse 30.9 203 a2 2.9
PAPER BREAKDOWN
CORRUGATED CARDBOARD 49 4 45 as a1
NEWSPAPERS 105 89 a3 07 8.1
OFFICE/COMPUTER PAPER 07 o7 07 10 0o
MAGAZINES/GLOSSY PAPER s0 27 25 a0 27
BOOKS 08 o8 07 o8 0.8
NON~CORR. CARDBOARD 26 26 24 25 23
MIXED PAPER 1.0 105 102 12 10.0
PLASTICS 10.8 'Y a7 8.s 69
BPLASTICS BREAKDOWN
CLEAR HDPE CONTAINERS 0. o8 o5 05 0.4
COLORED HDPE CONTAINERS 07 oe oe os oS
LDPE CONTAINERS o1 0.2 02 0.1 o4
FILMS AND BAGS 57 52 a8 as as
GREEN PET CONTAINERS 02 0.1 0.1 0.1 0.1
CLEAR PET CONTAINERS 05 o5 0.4 0.4 03
Ve, 02 02 0.1 0.1 0.1
POLYPROPYLENE 02 o2 0.1 0.1 0.1
POLYSTYRENE 09 09 08 08 0.8
MISCELLANEOUS PLASTICS 13 13 13 13 1.2
ORGANICS s sa.1 3.2 s87 9.4
ORGANIC BREAKDOWN
GRASS/LEAVES 16 2.1 25 53 8.0
BRUSHPRUNINGS/STUMPS 03 04 Y 11 1.5
LUMBER - 20 23 22 24 24
TEXTILES 53 52 as - 4t
RUBBERLEATHER 02 02 02 02 02
FINES 25 24 22 23 20
DISPOSABLE DIAPERS as a7 a3 a4 as
FOOD WASTE 1.1 e 120 122 107.
MISCELLANEOUS ORGANIC a3 8.1 78 78 7.9
aLass 5.2 55 5.0 a7 42
GLASS BREAKDOWN
CLEAR GLASS CONTAINERS 80 31 20 20 27
GREEN GLASS CONTAINERS 11 1.4 1.0 08 07
BROWN GLASS CONTAINERS 09 1.0 09 08 07
. MISCELLANEOUS GLASS 03 02 02 02 0.1
ALUMINUM 1.0 1.0 0.9 0.9 0.8
ALUMINUM BREAKDOWN
BEVERAGE CONTAINERS 03 03 03 o3 02
OTHER ALUMINUM CONTAINERS 05 05 oS o5 os
MISCELLANEOUS ALUMINUM o2 0.1 0.1 0.1 0.1
FERROUS METAL a1 a1 as Y a7
FERAOUS BREAKDOW!
FOOD CONTAINERS 22 2.1 19 18 15
OTHER FERROUS METAL 18 20 19 21 22
INORGANIC/NON~HAZARDOUS 24 25 25 2.1 1.4
NORGANIC w
81 - METAL CANS 0.0 0.0 0.0 0.0 0.0
NON-BULK CERAMICS 02 02 02 0.4 0.1
MISCELLANEOUS INORGANIC 22 23 23 20 09
HAZARDOUS WASTE 0.4 0.4 0.4 0.4 0.4
HAZARDOUS BREAKNOWN
PESTICIDES 0.0 0.0 00 0.0 0.0
NON-PESTICIDE POISONS 00 . o0 00 0.0 0.0
PAINT/SOLVENTS/FUEL 02 02 0.1 0.1 0.0
DRY CELL BATTERIES 0.0 00 00 0.0 0.0
MEDICAL WASTE 0.0 0.0 0.0 0.0 0.0
CAR BATTERIES 0.0 00 0.0 0.1 02
MISCELLANEOUS HAZARDOUS 0.1 o1 0.1 0.1 02
BULK ITEMS c4 1.9 18.3 8.1 - 14.7
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- ’ EXHIBIT 5-3
- CITY-WIDE RESIDENTIAL WASTE COMPOSITION BY SEASON: 1990

WASTE COMPONENT WINTER _SPRING SUMMER FALL ANNUAL
—_— . T TN SUMMER FALL ANNUAL

PAPER 30.8 30.3 305 37 31.3
CORRUGATED CARDBOARD 48 44 47 49 47
NEWSPAPERS ) 8.8 8.8 0.3 103 8.2
OFFICE/COMPUTER PAPER 0.8 0.8 1.2 0.8 0.8
MAGAZINES/GLOSSY PAPER 28 27 29 26 27
BOOKS 0.5 0.8 1.1 0.8 0.8
NON-CORR. CARDBOARD 24 23 3.0 23 25
MOED PAPER 17 10.9 83 119 10.7

PLASTICS 84 8.0 9.8 85 8.9
CLEAR HDPE CONTAINERS 0.5 0.5 0.6 0.5 0.5
COLORED HDPE CONTAINERS 0.6 0.8 0.7 0.6 0.8
LDPE AINERS 0.1 0.1 02 0.1 0.1
FILMS AND BAGS 4.6 4.8 48 4.7 4.8
GREEN PET CONTAINERS 0.4 0.1 0.2 0.1 0.1
CLEAR PET CONTAINERS 0.5 0.4 0.5 0.4 04

0.1 0.4 02 0.1 0.1
POLYPROPYLENE 0.1 0.1 0.2 0.2 0.1
POLYSTYRENE 0.8 0.9 0.8 0.8 0.8
MISCELLANEOUS PLASTICS 1.0 1.3 1.8 1.0 1.3

ORGANICS 379 2.9 3.7 383 ars
GRASSAEAVES 4.7 21 23 4.7 34
BRUSHPRUNINGS/STUMPS 0.8 1.0 08 04 07
LUMBER 1.8 30 23 1.8 22

44 5.0 5.3 4.3 47

RUBBERALEATHER 0.1 0.2 0.2 0.2 0.2
FINES 22 27 23 20 23
DIAPERS ar as a3 a3 34

FOOD WASTE 127 133 122 124 1227
MISCELLANEOUS ORGANIC 7.8 8.2 8.1 72 18

GLASS 49 52 5.1 48 5.0
CLEAR GLASS CONTAINERS ai at 28 27 29
GREEN GLASS CONTAINERS 1.0 1.0 1.0 0.8 1.0
BROWN GLASS CONTAINERS 0.8 0.9 0.8 0.8 0.8
MISCELLANEOUS GLASS 0.1 03 0.4 0.2 0.2

ALUMINUM 0.9 0.8 1.0 1.0 0.8
BEVERAGE CONTAINERS 0.3 03 0.2 0.3 03
OTHER ALUMINUM CONTAINEF 0.5 0.5 0.8 0.5 0.5

OUS ALUMINUM 0.1 0.1 0.2 0.2 0.1

FERROUS METAL 4.0 4.1 s 4.0 as

FOOD CONTAINERS i 21 20 1.8 1.8 20
OTHER FERROUS METAL 1.9 21 1.8 2.1 20
INORGANIC/NON~HAZARDOU 25 28 18 1.9 23
Bl ~ METAL CANS 0.0 0.0 0.0 0.0 0.0
NON-BULK CERAMICS 0.2 0.2 0.1 0.2 0.2
MISCELLANEQUS INORGANIC 23 27 1.7 1.7 21
HAZARDOUS WASTE 03 0s 0.5 0.3 04

PESTICIDES 0.0 0.0 0.0 0.0 0.0

NON POISONS 0.0 0.0 0.1 0.0 0.0

PAINT/SOL 0.1 0.1 0.1 0.2 0.1

DRY CELL BATTERIES 0.0 0.0 0.0 0.0 0.0

MEDICAL WASTE 0.1 0.0 0.0 0.0 0.0

CAR BATTEREES 0.0 0.1 0.1 0.0 0.1

MISCELLANEOUS HAZARDOUS 0.1 0.1 0.2 0.0 0.1

BULK ITEMS 10.4 84 11.1 0.9 8.0
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NYC DSNY 1989 1990 Waste Characterization Study

EXHIBIT5~4
INSTITUTIONAL WASTE COMPOSITION BY CATEGORY

SUMMER
. INSTITUTIONAL CATEGORY NUMBER

WASTE COMPONENT 1 2 3 4 5 8 7 8 [] 10 11 12 13 _14
Corrugated/Knaft 10.18 253 802 608 1282 807 2421 1100 2059 468 7.88 876 1199 655
Newsprint . 3.32 1.67 1.50 662 207 08 133 588 264 8.90 6.49 523 438 3035
Office/Computer A 260 477 103 870 683 166 1021 1451 1057 5117 574 225 ars 701
Magazines and Glossy © 0.08 0.44 e.28 306 050 038 270 0680 0.57 1.7 0.69 5.40 083 148
BookPhone Book- 0.74 041 1818 225 004 012 003 006 2.57 0.89 709 224 0.82
Non~Cormugated OCC A58 465 203 128 834 a7 508 8.33 330 a1 212 353 1018 224
Mixed 6.2 4.68 .68 8.55 5,16 581 1200 1269 1118 1222 1153 1233 2420 1642

TOTAL PAPER FRACTION 2750 2633 4171 3256 3558 21.85 5564 5207 5463 84.50 3513 6585 5766 64.97
Clear HDPE containers 0.27 034 0.14 0.31 030 038 020 045 030 0.08 0.23 0.30 0.17 0.27
Colored HDPE containers 0.34 0. 0.11 021 057 035 o062 1.58 0.08 0.08 0.45 0.24 008 034
LDPE 0.05 0.05 0.01 013 0 030 012 019 006 0.11 008 002 0.06
Films and Bags a.58 324 275 1034 439 508 345 513 367 1.70 .38 3680 8503 a2
Green PET containers 0.11 0.01 0.08 0.13 024 032 0.01 0.04 0.28 0.43 0.03 0.12
Clear PET Containers 023 043 012 000 o021 003 .0.18 017 004 0.13 0.12 0.27 0.10 025
PVC 0.08 0.08 0.01 004 001 0.08 022 0.8 0.10 0.01 0.03 0.09
Polypropyiene 012 o0.02 0.01 007 008 014 023 025 073 0.20 0.23 0.02 0.08 0.07
Potystyrene (Estimated for Summer) 287 1.10 1.25 1.08 723 558 254 469 5.74 1.05 1.38 1.67 1.83 0.83
Miscellaneous Plastic 1.83 5.58 0.38 025 020 010 200 040 448 1.05 1.83 025 o087 052

TOTAL PLASTIC FRACTION 826 1104 4684 1240 1345 1188 982 1311 1572 448 12.08 6.88 8.23 577
Grass/Leaves 6.74 268 1328 4.58 0.05 023 0.1 13.79 037 121 048
Brush/Prunings/Stumps 1.09 .23 0.33 6.55 074 0.58 1.66 0.35 1.18

TOTAL YARD WASTE FRACTION 7.83 1.23 200 2184 532 063 023 . 0.11 1546 072 239 0.49
Lumber 5.79 1.80 027 @668 0.94 018 041 143 088 005 1.81 0.68 1.32 0.60
Textiles 267 1.50 0.69 1.69 376 308 279 5.64 1.29 0.80 3.82 1.52 0.75 3.54
Rubber 0.03 0.13 023 0.15 0.1 035 045 1.04 0.24 0.03 0.43
Fines 207 1.28 0.65 1.55 153 1.68 0.98 1.33 080 0.65 2.2¢ 0.72 1.34 N
Diapers 1.50 032 0.14 0.08 131 3320 430 243 1188 005 0.05 0.00 0.00 0.27
Foodwaste 1665 2148 37685 324 1801 1407 11.58 1273 825 228 970 15.12 868 217
Miscellaneous Organic 521 8.68 125 428 733 673 ars 1.68 0.60 4.52 202 5.00 264

TOTAL ORGANIC FRACTION 3421 3527 4077 1774 3302 50.18 2411  25.87 22685 441 2218. 2058 17.11 1186
Clear Glass containers 175 1.31 0.39 1.50 .7 060 630 056 1.39 214 1.21 1.37 148 an
Green Glass containers 0.268 0.29 0.03 0.31 005 008 0.10 0.51 T 032 0.26 041 0.18 1.09
Brown Glass containers 0.28 0.81 0.05 0.33 0.15 008 023 0.03 0.08 0.12 023 008 073
Miscellaneous Glass 043. 004 0.03 0.04 131 202

TOTAL GLASS FRACTION an 228 047 214 1.86 088 @863 1.10 143 254 1.80 2.01 .03 7.55
Aluminium Food Containers/Foll 045 0.68 0.32 0.51 1.01 040 058 0.66 024 0.80 0.32 0.17 0.65 0.51
Aluminium Beverage Cans 0.31 0.25 0.18 041 040 0.20 048 0.58 042 0.89 0.44 0.61 0.89 .
Miscellaneous Aluminium 0.14 0.03 0.07 0.08 ‘0.08 0.17 - 0.08 0.40 0.17 0.20 0.08 0.14 - 0.11

TOTAL ALUMINIUM FRACTION 0.88 0.84 055 0.98 1.47 077 1.15 1.84 0.86 1.85 0.86 0.86 1.68 172
Ferrous Metal Foed containers 1.60 1.72 2,08 1.03 448 296 1.18 2.39 a.18 0.35 1.28 043 .87 067
Other Ferrous Metal 183 1.64 007 1.81 041 0.21 0.38 0.08 0.27 0.28 254 120 5.28 264

TOTAL FERROUS METAL FRACTION  3.53 336 303 264 487 317 155 247 345 0.63 3.e2 1.7 7.18 (<R

Blmetal Cans : ' 0.05 : 0.04

TOTAL METAL FRACTION 4.42 4.30 a.58 3.62 8.34 384 274 4.41 4.1 228 4.78 2.58 688 5.03
Non-bulk Ceramics 0.02 0.03 0.05 028 ' 0.02 0.20 ‘0.1 0.08
Miscellaneous Inorganic 324 1364 0.78 654 188 0.59 0.05 0.03 0.01 4.39 1.24 3.22

TOTAL INORGANIC FRACTION 328 1367 0.83 6.83 1.88 0.59 0.05 0.03 0.03 4.58 1.35 3.30
Pesticides 0.12 0.00
Non-pesticide Poisons 0.01 0.04 0.01 0.01 0.02
Palint/Soivent/Fuel 0.58 0.40 0.02 0.09 0.01 0.12 0.08 0.28 0.01 0.03 0.03
Dry Cell Battaries 0.01 0.01 0.01 0.08 0.01 0.03 0.01 0.01 0.04
Car Batterles
Medical Waste 0.04 . 0.28 0.37 0.40 3.05 078 0.00
Miscellaneous HHW 0.32 0.02 0.07 0.14 0.03 0.42

TOTAL HHW FRACTION 0.64 040 0.05 0.50 047 0.51 a.19 1.01 0.11 0.27 0.01 0.10 0.49

TOTAL BULK TEMS 8.81 552 4.79 28 1.66 0.57 027 0.41 0.12 15 . 211 14 1.24 0.43
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NYC DSNY 1989 1990 Waste Characterization Study
EXHIBIT 5~4 (continued)
INSTITUTIONAL WASTE COMPOSITION BY CATEGORY

FALL
INSTITUTIONAL CATEGORY NUMBER :

WASTE COMPONENT 1 2 3 4 5 8 7 8 [] 10 1" 12 13 14
Corrugated/Kratt 1241 I 1140 12868 1382 1073 8.66 . 19.85 1055 1961 5.03 781 1589 1539 0.33
Newsprint 3.20 4.38 4.36 4N .68 27 4.18 S41 a4 8.57 4.24 8.57 581 38.40
Office/Computer 362. 551 1.62 281 3.70 3.65 8.26 0406 370 3638 084 1077 528 213
Magazines and Glossy 117 157 140 0.42 212 0.90 1.84 172 132 264 0.35 147 0.98 1.64
BookPhone Book 200 28 273 122 125 o7 062 321 08 540 046 083 448 0.13
Non-Corrugated OCC 340 126t 211 1.84 8.08 173 34 5.30 2.59 3.08 21 115 3.35 1.77
Mixed 18.32 11868 27.32 24.59 10.31 855 1518 1510 19684 23.95 1220 2582 1875 1575

TOTAL PAPER FRACTION 4542 4981 5220 4899 38.88 2047 51.09 5077 51.85 8614 2782 6558 5509 67.16
Clear HDPE containers 0.12 0.08 0.18 0.08 0.14 0.23 0.18 0.08 0.33 0.11 0.12 0.23 0.14 0.11
Colored HDPE containers 0.09 0.08 0.25 0.08 0.54 0.15. 028 0.18 0.11 0.07 0.08 0.14 0.05 0.068
LOPE 0.01 0.07 0.03 0.01 0.18 0.28 044 0.20 0.09 0.01 0.03 0.02 0.01 0.02
Fllms and Bags 437 249 4.11 3.58 8.42 5.68 445 512 462 276 414 4.53 400 © 357
Green PET containers 0.02 0,01 0.04 0.01 0.17 0.04 0.73 0.02 0.03 0.24 0.01 0.30 0.03 0.05
Clear PET Containers 0.03 0.08 0.18 0.10 0.18 0.02 0.05 0.04 0.02 0.10 0.07 0.23 0.07 0.10
PVC 0.02 0.02 0.13 0.13 0.04 0.32 0.12 0.28 0.11 0.03 0.03 0.05 0.08 0.13
Polypropylene 0.10 0.01 044 022 0.28 027 0.08 0.02 0.08 0.02 0.01 0.04
Polystyrene (Estimated for Summer) 297 0.78 1.28 0.38 1.53 125 0.78 0.28 254 0.55 0.76 1.69 3.35 0.69
Miscellaneous Plastic 278 0.75 0.79 0.88 4.92 an 285 4.62 472 1.64 0.24 0.69 1.30 0.62

TOTAL PLASTIC FRACTION 1048 4.33 8.89 518 1458 1188 10.11 1119 1285 5.55 5.54 8.09 9.03 5,38
Grass/Loaves 539 248 861 2043 0.68 4.57 1.16 5682 0.28 0.08 0.78 515" 1.48 1.30
Brush/Prunings/Stumps 0.85 0.08 0.11 0.07 0.01

TOTAL YARD WASTE FRACTION 5.3 248 8.58 2949 0.08 4.68 116 562 0.2 0.08 0.79 522 1.48 1.31

Lumber 0.83 1.07 0.18 0.01 0.19 0.28 157 o047 0.24 0.33 2.05 3.30 310
Textiles 0.64 0.51 175 1.11 3.69 140 320 aes 1.5 0.48 2n 0.84 1.23 4.52
Rubber 033 0.07 0.11 003 008 0.30 0.20
Fines 112 175 0.47 0.42 1.62 1.68 144  0.80 1.27 0.60 0.70 0.62 0.71 1.53
Diapers 0.42 140 172 1848 558 248 3.89 0.13 0.18 0.06
Foodwaste 17.79  18.61 21.18 607 1327 1937 1418 1257 17.90 132 5573 7.26 8.66 0.74
Miscellaneous Organic 343 7.38 262 o.es 522 8.42 5.00 748 5.34 0.04 241 133 237, 203

TOTAL ORGANIC FRACTION 2465 3180 2827 1028 2571 4872 231.18 2747 30.50 243 6201 1228 1628 1217

+

Clear Glass containers 0.63 0.80 0.63 0.63 3.88 0.54 1.84 1.20 0.82 1.83 0.35 254 1.53 2.38
Green Glass containers 023 0.08 0.04 0.06 0.7¢ 0.04 0.08 0.1¢ 0.14 0.64 0.18 0.33 0.17 0.78
Brown Giass contalners 0.05 0.03 0.14 0.04 0.70 015 o003 0.07 0.14 0.02 0.20 0.15 043
Miscellaneous Glass 0.03 0.08 0.15 534 0.03 o0.18 0.02 0.02 0.90 0.33

TOTAL GLASS FRACTION 0.84 0.8 0.90 087 1077 0.61 224 137 1.05 263 0.58 3.98 1.85 3.80
Aluminium Food Containers/Foll 0.38 0.26 0.65 0.33 0.31 0.18 0.15 024 0.28 0.61 0.29 0.54 0.47 0.13
Aluminium Beverage Cans 0.33 0.17 0.57 148 048 022 0.38 048 023 0.86 0.25 1.41 0.55 0.57
Miscellaneous Aluminium 0.189 0.08 0.08 0.05 0.02 0.05 0.04 0.01

TOTAL ALUMINIUM FRACTION 0.87 0.43 1.60 1.8 0.7 0.4S 0.55 078 0.52 1.51 054 /185 1.03 0.70
Ferrous Metal Food containers 3.7 1.89 125 0.73 5.27 253 167 1.5 203 0.44 2.09 0.53 1.3 0.42
Other Ferrous Metal : 0.78 1.02 0.83 1.88 283 0.85 0.55 042 045 0.73 0.38 053 1148 8.80

TOTAL FERROUS METAL FRACTION  4.06 291 218 239 7.90 47 -+ 221 1.57 248 1.17 247 1.07 1279 - 722

Bimetal Cans ’ 0.02
TOTAL METAL FRACTION 483 A 3.78 4.28 8.68 3.92 278 235 3.00 267 3.01 3.04 1382 7.92
Non-bulk Ceramics 0.68 0.04 0,02 0.02 0.03 .12 0.01 0.05 0.33 0.05
Miscellaneous Inorganic e.27 8.39 0.18 1.7 0.35 0.24 0.11 0.01 0.80 0.6 1.65
TOTAL INORGANIC FRACTION 095 8.39 0.22 173 0.35 0.28 0.03 0.12 0.11 0.02 0.85 129 1.69
Pesticides
Non-~pesticide Poisons ' 0.07
Paint/SolventFuel 0.05 0.04 -
D1y Cell Batteries 0.01 0.03 0.12 0.01 0.08 0.01 0.01 0.01 0.01
Car Batteries
Medical Waste 0.01 0.18 0.37 0.89 0.28
Miscellaneous HHW 0.08 0.14 0.1 0.12 0.07 0.10 0.08 0.17
TOTAL HHW FRACTION 0.08 0.08 0.4 0.12 0.18 0.52 1.07 041 0.12 0.11 0.01 0.1 0.18
TOTAL BULK ITEMS 1.18 0.86 0.74 0.54 0.19 0.69 0.13 0.28 0.04 0.83 1.02 0.3

Blank values Indicate less than 0.01 percent
Volume One: Study Overview
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NYC DSNY 1989 1990 Waste Characterization Study
EXHIBIT -4 (continued)
INSTITUTIONAL WASTE COMPOSITION BY CATEGORY

WINTER
INSTITUTIONAL CATEGORY NUMBER

WASTE COMPONENT 1 2 3 4 5 [] 7 8 9 10 1 12 13 14
Conrugated/Kratt 752 839 1148 10683 1265 806 1952 1030 21.87 7.68 088 1551 1073 922
Newsprint . 178 347 174 424 84 133 245  4m2 285 1051 3.85 822 310 2044
Office/Computer 207 445 328 247 @43 118 875 724 535 1950 3.07 1451 488 262
Magazines and Giossy 0.08 228 284 082 089 044 167 153 0.80 1.10 0.52 218 13t 092
BookPhons Book 0.55 27 1.8 0.85 0.81 008 024 034 0.35 212 028 4.3 1.72 a7
Non-Corrugated OCC 1055 10.89 291 541 217 138 348 a5 289 151 215 120 12.77 1.85
Mixed 1564 2208 3518 2825 1502 1328 1889 1921 1668 3244 1523 . 2575 21.32 1936

TOTAL PAPER FRACTION 3838 54.78 59.03 5087 4202 2373 5301 4085 5087 7507 3478 7271  €0.81 6716
Clear HOPE contalners 0.21 0.40 0.54 0.33 0.22 023 018 050 0.28 0.18 028 o027 027 024
Colored HDPE containers 013  0.04 012 o021- o018 020 o038 017 0.08 0.10 0.20 0.12 003 016
WOPE . d 0.04 0.01 0.01 0.05 0.01 025 004 0.09 0.02 0.08 0.14 0.04
Films and Bags 4.38 607 48 560 7817 864 482 790 4.8 3.84 643  4.00 618 34
Green PET containers 0.05 0.02 007 0.8 0.02 007 034 007 0.01 0.01 0.08 0.09 005 002
Clear PET Containers 0.05 0.08 04 012 o02¢ 002 010 023 o004 0.15 0.18 0.18 008 0.9
PVC 0.01 0.02 003 0.09 0.05 0.03 008 013 o0.11 0.05 o.1 0.05 002 003
Polypropylene 0.01 0.08 0.02 0.08 003 019 010 020 0.03 0.13 002 013 005
Polystyrene {Estimated for Summer) 210 1.32 1.85 1.8 1067 873 254 @870 §.75 133 1.84 1.38 1.14 0.82
Miscellaneous Plastic 0.21 0.84 123 oee 0.83 0.51 227 25 a3 0.65 0.61 1.07 077 085

TOTAL PLASTIC FRACTION 714 @89 884 881 2005 2048 1083 1842 14.78 6.65 8.90 7.31 867 574
Grass/Leaves 111 0.26 0.39 014 048 013 0.09 003" 0.02
Brush/Prunings/Stumps 0.02 0.07 0.14 0.01 0.08 0.05

- TOTAL YARD WASTE FRACTION 0.02 1.18 028 053 0.14 048 0.13. 0.10 0.08 0.08 0.02

Lumber 035 o077 138 015 1.32 023 o078 o085 0.40 0.20 0.19 0.35 0.18 145
Textiles . 048  4.18 1.08 1.71 5.07 133 289 397 1.7 215 a3 1.15 0.25 5.02
Rubber 0.09 0.08 0.05 0.41 0.15 0.40 0.23 0.04 0.62
Fines 1.01 28 240 17 170 1.30 1.10 168 0.8 1.52 1.28 1.18 1.80 288
Diapers 060 005 0.09 184 2104 501 219 6.78 0.02 0.02 0.44 0.01 0.068
Foodwaste T 1014 . ge0 852 ag 822 1880 1234 902 14.08 434 3769 6.33 766 199
Miscellaneous Organic 7.08 6.84 6.09 878 8.55 544 358 649 341 1.89 4.45 1.48 828 274

TOTAL ORGANIC FRACTION 2064 2315 1881 1434 27.73 4823 2708 2434 2862 1022 47.19 1291 1848 1475
Clear Glass containers 077 078 1.60 1.20 1.78 057 364 202 0.88 224 0.83 2.92 175" 192
Green Glass containers 0.05 0.34 0.17 0.02 0.52 0.01 000 017 0.08 0.268 0.10 0.37 0.18 040
Brown Glass contalners 0.04 0.15 0.2¢ 002 025 o025 0.03 0.12 0.04 0.18 0.31
Miscellaneous Glass 0.09 002 002 0.24 007 008 0.3 0.03 0.05 0.08 0.08 0.31 0.01

TOTAL GLASS FRACTION 0.88 1.34 1.78 1.24 an 087 404 257 1.13 287 1.05 3.56 224 264
Aluminlum Food Containers/Folt 057 o0.69 1.67 1.03 1.08 062 043 077 0.30 0.85 0.23 0.23 085 0.21
Aluminium Beverage Cans 0.24 0.81 1.34 1.67 0.52 02 043 o078 0.31 0.84 0.35 1.30 135 o083
Miscellaneous Alumintum 0.08 0.11 020 0.03 0.05 0.04 0.01 0.01 0.02 0.01 0.01

TOTAL ALUMINIUM FRACTION 0.87 1.61 .21 273 1.685 0.83 0.91 1.56 0.62 1.70 0.58 1.5 220 1.05
Fetrous Metal Food containers 215 1.40 1.88 0.76 317 38 133 235 255 0.89 3.0 0.41 234 . 108
Other Ferrous Metal 024 064 25 048 0.78 058 0358 078 0.39 145 0.96 1.02 146 5.34

TOTAL FE‘EOL_IS METALFRACTION 2.38 234 418 125 383 445 182 a1 284 244 488 1.43 3.80 6.42

Bimetal Cans 0.07 0.08 0.02 0.01 0.02 0.02 0.00 0.02 " 002 012  0.03

TOTAL METAL FRACTION 325 4.02 745 4.00 5.59 528 284 469 .57 4.18 544 2987 6.12 7.50
Non-bulk Ceramics 0.05 0.10 0.02 0.03 0.03 0.10 0.01 0.01 0.05 0.18 0.01 0.05 0.18
Miscelianeous inorganic 27.00 527 147 - 18.34 0.64 0.08 o.21 0.88 0.5% 0.17 0.00 227 0.73

TOTAL INORGANIC FRACTION 27.14 537 149  18.37 0.67 018 022 ' 087 0.05 0.73 0.18 0.14 227 o.88

Pesticides 0.01 0.04

Non-pesticide Poisons - 0.01 0.01 ) 0.00 0.03 0.04

Pal uel 0.08 0.05 0.02 0.01 0.01 0.0t 0.05 0.37 0.04 0.35

Dry Cell Batteries 0.03 0.01 0.01 0.04 0.00 0.04 0.02 0.01 0.61

Car Battsries

Medical Waste 0.29 0.58 0.78 0.77 0.70

Miscellaneous HHW 0.15 0.02 : 0.10 0.1 0.04 0.02 0.18
TOTAL HHW FRACTION 0.03 0.15 0.13 0.08 041 -089 0.82 0.82 0.83 0.07 0.41 0.04 0.01 1.18
TOTAL BULK ITEMS 155 22 0.48 0.94 0.24 074 048 1.28 0.08 0.38 1.09 028 138 0.18

Blank values Indicate less than 0.01 percent
Volume One: Study Overview
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NYC DSNY 1989 1990 Waste Characterization Study

+ EXHIBIT 5~4 (continued)
INSTITUTIONAL WASTE COMPOSITION BY CATEGORY

SPRING
INSTITUTIONAL CATEGORY NUMBER

WASTE COMPONENT 1 2 3 4 5 [] 7 8 8 10 1 12 13 14
Cofrugated/Kratt 10.08 7.74 7.54 545 1442 878 1451 1087 1821 5.24 670 1021 .87 7.35
Newsprint 229 2683 200 312 349 137 1.87 5.0 220 1148 27 7.46 4.15 34.97
Office/Computer 0.33 0.85 1.51 146 1.7 0.81 080 472 177 1370 1.69 6.57 1.13 0.72
Magazines and Glossy 0.31 0.48 134 o083 0.33 0.1 1.28 1.860 0.50 1.82 0.3 281 0.19 1.00
BookPhone Baok 0.21 334 1.0 413 0.50 0.08 007 o028 021 235 0.40 81 0.54 0.28
Non-—Conrugated OCC 400 420 1.44 1.56 0.54 0.77 1.88 2.62 an 1.28 1.23 1.22 8.38 1.36
Mixed 3059 2840 2468 2550 1772 1341 3183 2805 19015 4218 1448 28.03 3179 18.69 .

TOTAL PAPER FRACTION 4788 47.73 3088 4183 3873 2545 35232 5412 4583 76.02 2766 6442 5705 6434
Clear HDPE containers 0.19 0.28 0.27 0.22 0.04 0.20 0.18 027 0.4 0.14 0.14 0.41 0.11 0.25
Colored HDPE containers 0.16 0.10 02 017 0.10 0.13 0.27 0.22 0.11 0.14 0.28 0.16 0.18 0.25
LDPE . 0.12 0.09 0.01 0.02 0.03 0.05 0.05 0.01
Fitms and Bags 4.74 5.88 320 45 647 583 5.85 880 562 455 68.20 4.09 4.91 272
Green PET containers 0.03 0.01 0.02 0.04 0.02 0.05 0.02 0.04 0.02 0.05 0.01 0.01
Cloar PET Containers 0.14 0.12 0.08 032 0.24 0.0t 0.07 0.14 0.06 018 0.5 035 " 0.15 0.21
PVC 0.01 0.02 0.01 0.01 002 001 0.02 0.01
Polypropylene 0.01 010 0.08 0.02 0.07 0.07 0.07 0.02 0.05 0.11 0.02 0.06
Polystyrene (Estimated for Sum mer) ar2 1.32 0.77 1.02 8.78 576 431 8.0t 8.85 1.30 1.52 1.79 1.00 0.89
Miscellaneous Plastic 0.24 2.08 0.85 0.54 o021 044 1.08 1.02 0.81 0.49 0.39 0.69 0.55 0.89

TOTAL PLASTIC FRACTION 8.35 9.85 540 712 1888 1263 1285 1548 1577 6.88 6.78 7.64 6.98 5.39
Grass/Leaves 1.53 5687 2834 821 0.18 1.02 0.04 3% 0.01 218 108 214 0.85
Brush/Prunings/Stumps 0.03 0.3¢ 0.22 0.03 0.06 0.03 0.06 0.05 3.52

TOTAL YARD WASTE FRACTION 1.56 6.08 2855 @21 0.19 1.05 0.04 3.40 0.04 224 1.1 5.68 0.85
Lumber 0.54 0.77 230 175 1.10 0.28 0.35 1.01 0.31 0.05 .77 1.08 0.51 0.83
Textiles . 1.7 1.10 152 4.04 5.35 1.04 2.88 252 227 0.61 268 1.12 0.78 351
Rubber 0.25 0.18 0.03 0.05 0.19 0.30 0.85 0.63 0.80 0.03 0.08 0.06
Fines 1.32 1.08 1.16 4,25 1.02 0.64 0.81 0.81 1.07 0.38 0.76 1.28 1.51 1.89
Diapers 1.05 0.08 285 2¢.80 7.67 149 454 0.08 0.04 0.06 h 0.08
Foodwaste 5 2308 10.04 505 328 1419 2105 128 848 1873 380 49860 1126 8.35. 3.10
Miscellaneous Organic .84 374 4.35 5.35 e.27 3.08 1.82 279 4.89 0.68 220 207 4,36 3.42

TOTAL ORGANIC FRAO‘HON 3187 1780 1538 18.73 31.08 5349 2584 1873 3270 5.88 58.08. 18.88 16.57. 12.89
Clear Glass containers 1.39 0.8 0.72 1.09 1.64 0.47 280 1.80 0.74 251 0.63 4.01 1.15 245
Green Glass containers 048 0.10 005 026 0.27 0.05 0.09 0.33 o.M 0.23 0.13 0.56 0.14 1.04
Brown Glass containers 0.30 0.09 0.02 0.08 0.15 0.04 0.38 0.34 0.02 0.26 0.08 0.51 o.to 0.46
Miscellaneous Glass 0.18 0.03 0.01 140 0.07 0.05 0.03 0.05 0.35 3.61 0.84

TOTAL GLASS FRACTION 238 1.18 080 281 233 0.61 324 248 0.90 3.05 1.19 5.0.7 500 478
Aluminlum Food Containers/Folt 0.45 0.1 0.63 0.90 0.78 0.668 0.57 0.93 0.36 0.45 0.24 0.45 0.63 0.32
Aluminlum Beverage Cans 0.27 0.86 0.81 1.00 0.37 0.17 0.44 0.72 0.20 0.89 0.14 137 0.77 0.58
Miscelianeous Aluminium R 0.07 0.0t 0.17 0.14 0.02 0.04 0.04 0.41 0.02

TOTAL ALUMINIUM FRACTION . 072 1.85 124 207 1.13 0.87 1.03 1.64 0.69 1.13 0.38 1.87 1.82 0.82
Ferrous Metal Food containers 257 1.22 094 1.48 282 265 1.14 138 .2.45 0.48 2684 0.41 187 . 040
Other Ferrous Meta! 1.68 5.07 1.78 5.64 0.08 0.74 0.85 0.38 0.45 0.81 0.53 0.92 203 647

TOTAL FERROUS METAL FRACTION 425 68.29 270 7.10 290 338 1.89 174 280 137 346 133 4.80 8.87

Bimetal Cans 0.01 0.09 0.08 0.01 0.01 0.01 0.01 0.01 0.03 0.01 0.02

TOTAL METAL FRACTION 4.97 8.23 4.02 0.17 4.03 435 303 338 3.80 251 3.85 3.23 €73 7.80
Non-butk Ceramics 0.03 0.02 0.07
Miscellaneous Inorganic 1.30 4.90 5.83 5.08 4.28 1.08 0.35 1.54 0.56 1.18 0.68 048 2.53
TOTAL INORGANIC FRACTION 1.30 4.90 503 5.88 4.28 1 0.35 154 0.02 0.58 1.19 0.723 048 253
Pesticides 0.02 0.01
Non~—pesticide Polsons - 0.01
Paint/Sotvent/Fuel 0.29 0.04 0.02 0.04 0.01 0.01 0.02 0.08 0.01
Dry Cell Batteries 0.03 0.07 0.02 0.01 0.03 0.01 0.01 0.03 0.09
Car Batteries
Medical Waste 1.07 0.84 1.52 0.24 1.05 0.07 0.03 0.01
Miscellaneous HHW 0.02 1.05 0.07 0.15 0.51 0.14 0.17 0.10 0.01 0.32 0.01 0.01
TOTAL HHW FRACTION 0.02 1.34 0.14 0.24 158 - o082 1.74 0.28 1.08 0.13 0.09 0.36 0.14 1.01
TOTAL BULK [TEMS 057 288 22 7.79 0.a8 0.5 048 0.81 0.08 0.72 1.18 0.55 1.35 0.2

Biank values Indicate less than 0.01 percent
Volume One: Study Overview
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NYC DSNY 1989 1990 Waste Characterization Study

- EXHIBIT -4 (continued)
- INSTITUTIONAL WASTE COMPOSITION BY CATEGORY

KEY TO INSTITUTIONAL CATEGORY NUMBERS

INSTITUTIONAL
CATEGORY NUMBER__ DESCRPTION
1 PUBLIC ELEMENTARY SCHOOLS
2 JUNIOR HIGH SCHOOLS
3 PRIVATE SCHOOLS (INDERGARTEN ~ 8TH GRADE)
4 PRIVATE SCHOOLS (§TH - 12TH GRADE)
5 PSYCHIATRIC HOSPITALS
6 SKILLED NURSING FAGILITIES
7 MUNIGIPAL HOSPITALS
8 TEACHING HOSPITALS
o NON-PROFIT HOSPITALS .
10 GOVERNMENT OFFICE BUILDINGS
1 CORRECTIONAL FAGILITIES
12 COLLE:
13 PUBLIC HIGH SCHOOLS
14 TRANSPORTATION HUBS
BOoK Rl insicate jash e AR) Repent ‘
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EXHIBIT 5-5

INSTITUTIONAL WASTE COMPOSITION BY BOROUGH AND CITY-WIDE

BROOKLYN BRONX MANHATTAN QUEENS i cny

TOTAL PAPER , 53.6 495 55.1 519 542 529
CORRUGATED CARDBOARD ‘92 100 10.9 9.6 9.4 9.8
NEWSPAPER 59 5.1 59 54 6.2 57
OFFICE PAPER 108 9.1 109 10.0 107 10.3
MAGAZINES 20 1.8 20 19 20 19
BOOKS 20 19 20 19 23 20
NONCORRUGATED CARDBOARD 34 34 32 34 33 34
MIXED PAPER 21.9 202 210 212 220 213
TOTAL PLASTICS 102 110 12 105 98 105
CLEAR HDPE 0.2 02 0.2 02 0.2 02
COLORED HDPE 02 02 02 02 02 02
LDPE 0.1 0.1 0.1 0.1 0.1 0.1
FILM 48 5.1 5.0 49 47 49
GREEN PET 0.0 0.1 0.1 0.0 0.1 0.1
CLEAR PET 0.2 0.2 0.2 02 02 02
PVC 0.1 0.1 0.1 0.1 0.1 0.1
POLYPROPYLENE 0.1 0.1 0.1 0.1 0.1 0.1
POLYSTYRENE 26 3.0 32 28 24 28
MISCELLANEOUS 19 20 20 19 1.8 1.9
TOTAL ORGANICS 28 259 232 246 225 238
GRASS 33 29 23 34 34 3.1
BRUSH 04 0.3 0.2 04 04 0.4
LUMBER 0.9 09 0.8 0.9 1.0 0.9
TEXTILES 20 22 22 2.1 1.9 2.1
RUBBER 0.1 02 0.2 0.1 0.1 0.1
FINES 13 1.3 12 13 13 1.3
DIAPERS 20 23 22 19 16 20
FOOD WASTE 9.0 17 103 10.5 9.1 101
MISCELLANEOUS 38 40 3.8 39 36 3.8
TOTAL GLASS 25 25 28 24 26 25
CLEAR GLASS 1.8 18 20 1.8 1.8 1.8
GREEN GLASS 0.3 0.3 0.3 0.3 0.3 0.3
BROWN GLASS 0.2 0.2 0.2 0.2 02 02
MISCELLANEOUS 02 0.2 0.3 0.2 02 0.2
TOTAL ALUMINUM 14 1.3 14 14 14 14
BEVERAGE CONTAINERS 0.6 0.6 0.6 0.6 0.7 0.6
ALUMINUM CONTAINERS 07 0.6 0.6 0.7 0.6 0.6
MISCELLANEOUS 0.1 0.1 0.1 0.1 0.1 0.1
TOTAL METAL 26 27 25 27 26 26
METAL CONTAINERS 14 1.6 1.5 15 13 15
OTHER METALS 12 1.1 1.0 11 12 1.1
TOTAL INORGANICS 29 25 1.6 L 27 28 25
Bl — METAL 0.0 0.0 0.0 0.0 0.0 0.0
CERAMICS 0.0 0.0 0.0 0.0 0.0 0.0
MISCELLANEOUS 28 25 16 26 27 25
TOTAL HAZARDOUS 0.3 04 04 03 03 0.3
PESTICIDES 0.0 0.0 0.0 0.0 0.0 0.0
NON PESTICIDE POISONS 0.0 0.0 0.0 0.0 0.0 0.0
PAINT 0.0 0.0 0.0 0.0 0.0 0.0
DRYCELLS 0.0 0.0 0.0 0.0 0.0 0.0
MEDICAL WASTE 02 02 0.3 02 02 0.2
CARBATTERY 0.0 0.0 0.0 0.0 0.0 0.0
MISCELLANEOUS 0.1 0.1 0.0 0.1 0.1 0.1
TOTAL BULK 13 14 09 1.3 1.3 1.3
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NYC DSNY 1989 1990 Waste Characterization Study

The total number of employees engaged by each sub-sector was then multiplied
by the measured composition shown in Exhibit 5- to project the total tonnage
of each waste component generated by the individual borough’s commercial
population. :

These compositions were adjusted to account for the Presence of bulk items in
the Commercial waste stream, While bulk items were not sampled in the field
for this sector, it was assumed that the majority of bulk items wou]d.be
construction and demolition materials.

Estimated tonnages for construction and demolition wastes for each borough.
were developed and included in the overall commercial waste stream composition
estimate. Adjusted tonnages, expressed as a percentage of the total
commercial waste stream, represent the estimated commercial waste composition
for each borough. The results of these projections are summarized in Exhibit
5-7. '

Composition City-wide

To estimate a City-wide composition, borough-wide commercial waste composition
and annual tonnages were combined to project the total tonnage of each waste
Component generated by the City’s commercia] population. These tonnages,
expressed as a percentage of the total commercial waste stream, represent the
commercial waste composition City-wide. - The results of these projections’ are
also summarized in Exhibit 5-7.

CITY-WIDE COMPOSITION ESTIMATE

The results obtained for the residential, institutional, and commercial
surveys were combined to provide an overview of City-wide waste composition.
A summary of the combined waste stream composition is provided in Exhibit 5-8.

Exhibit 5-8 indicates that:
The paper fraction is the largest portion of the
City-wide aggregate waste stream at about 42 percent.

Mixed paper is the largest single paper component at
16 percent.

. The commercial sector accounts for the greatest
quantities of paper generated, estimated at
approximately 1.9 million tons annually.

5-21
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EXHIBIT 5—-8
COMBINED WASTE STREAM COMPOSITION CITY-WIDE

FESDENTIAL __INSTITUTIONAL COMMERCIAL AGGREGATE

TOTAL PAPER 313 529 5 421
CORAUGATED CARDBOARD 47 ' 0.8 172 112
NEWSPAPER 8.2 57 58 72
OFFICE PAPER o8 10.3 9.7 62
MAGAZINES 27 19 07 17
BOOKS _ 08 20
NON-CORRUGATED CARDBOARD 25 34
MIXED P, 107 213
*COMMERCIAL GRADE* MIXED PAPER* 139 266 140 15.9

TOTAL PLASTICS a9 105 5.1 75
CLEAR HDPE 05 02
COLORED HOPE s 02

. LDPE 0.1 o1
FiLM 4.8 4.9 29 4.0
GREEN PET 0.1 0.1
CLEARPET 04 02
s 0.1 X)
POLYPROPYLENE - 01 0.1
POLYSTYRENE Y 28
RIGID CONTANERS® 20 o8 05 12
MISCELLANEOUS 1.3 1.8 1.8 15

TOTAL ORGANICS : ars 238 224 20,0
GRASS 34 a1
BRUSH 07 04 ;

TOTAL YARD WASTE* 42 35 . 03 23
LUMBER 22 Y
TEXTILES 4.7 21 as 3.8
RUBBER 02 01
FINES 23 13
DIAPERS 34 20 .
FOOD WASTE 127 10.1 11.2 11.8
MISCELLANEOUS 78 38

. "COMMERGIAL GRADE® MISCELLANEOUS 159 82 77 1.2

TOTAL GLASS 50 25 22 34
CLEAA GLASS 28 18
GREEN GLASS 10 03
BROWN GLASS 08 02
MISCELLANEOUS 02 02

TOTAL ALUMINUM 0.9 14 0.6 0.8
BEVERAGE CONTAINERS 03 08
ALUMINUM CONTAINERS Y o6
MISCELLANEOUS 0.1 01

TOTAL METAL as 28 © 18 28
METAL CONTANERS 20 15
OTHER METALS 20 11

TOTAL INORGANICS 23 25
Bl - METAL 00 0.0
CERAMICS 02 00
MISCELLANEOUS - 21 25

TOTAL HAZARDOUS 04 03 <0.1 02
PESTICIDES ) <0.1 <0.1
NON PESTICIDE POISONS <0.1 <0.1
PAINT 0.1 <0.1
DRYCELLS <0.1 <0.1
MEDICAL WASTE <0.1 0.2
CARBATTERY 0.1 <01
MISCELLANEOUS 0.1 0.1

TOTAL BULK Y 13 180 1208

OTHER WASTES* 23 25 12 18

NOTES:

1. * = Commercial Waste Composition Study usad diﬂumtds-nlfeaﬁon scheme from cther sectors; Residential and
Compositions recomplied according to the Commerclal classification as follows:

‘Commercial Grade" Mixed Paper Includes Books, Magazines/Glossy, and Mixed Paper

‘Commercial Grade” Miscellaneous Organics includes Lumber, Rubber, Fines, Diapers, and Miscellaneous Organics
“Other Wastes® includes Bi—Metal Cans, Non-bulk Cemmics, amjl Miscellaneous Inorganic
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L Organics, at 29 percent, represent the second largest
fraction of the City’s waste stream. Food waste is
the largest single organic component, accounting for
12 percent of the waste stream.

e Plastics are the third largest fraction in the waste
stream, representing 7.5 percent of the total waste
stream. Films and bags represent the single Targest
component of the plastic fraction at 4 percent.

. The total metal fraction represents 3.6 percent of the
waste stream, followed by glass at 3.4 percent.

Yard waste accounts for 2.3 percent of the total waste
stream. Over 150,000 tons of yard waste are generated
by the residential sector annually.

5-24
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SECTION 6

PROJECTIONS

METHODOLOGY -.

One goal in defining waste generation and composition by several succinct
sub-sets of the City’s population was to allow for reliable projection of
waste stream characteristics for the New York City of the future. Projections
for the City’s waste stream were made through to the year 2000.

To test the reliability of these projections, the same algorithms and
statistical methodologies used to forecast waste stream characteristics were
applied to historical data, to test model conclusions against actual recorded
values for the waste shed of the past. Historical records of waste stream
- quantities are maintained by DOS. :

Residential and Non-residential Designations

Although much data exist on demographics in the City, the distinctions between
commercial and institutional waste generators are not clearly defined. For:
these sectors of the City, projections were combined into one set of values,
because of the available SIC code groupings (e.g., SIC 60; Finance, Insurance,
and Real Estate (F.I.R.E.), SIC 70; Services, etc.) do not separately define
institutional and commercial services.

Consequently, study data for institutional and commercial generators were
aggregated into a single data set, designated "non-residential," for
projectipn purposes. :

RESIDENTIAL WASTE GENERATION

Exhibit 6-1 presents the forecast of projected residential population (in
terms of housing units) and projected annual tonnage, from 1952 to 2000.
Projections were made by interpolation from housing unit estimates for 1980,
1985, and 1988 (provided by DOS).

Housing forecasts were multiplied by the applicable generation rate assuming
no change in the relative generating proportions of each strata over time.
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EXHIBIT 6-1
PROJECTED RESIDENTIAL POPULATION AND WASTE GENERATION
1952 - 2000
PROJECTED |
HOUSING PROJECTED
YEAR UNITS* TONNAGE
1952 2,744,000 3,213,000
1956 2,772,000 3,247,000
1960 2,801,000 3,280,000
1964 2,830,000 3,314,000
1968 2,858,000 3,348,000
1972 2,887,000 3,381,000
1976 2,915,000 3,414,000
1980 2,959,000 3,465,000
1984 2,972,000 3,481,000
1988 3,001,000 3,514,000
1990 3,015,000 3,531,000
. 1995 3,059,000 3,582,000
2000 3,083,000 3,611,000

NOTES:

1. * = Housing unit estimates based on data provided by NYC Dept. of Sanitation

Volume One: Study Overview
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NON-RESIDENTIAL WASTE GENERATION

Exhibit 6-2 presents a summary of projected non-residential population (i.e.,
employment) by commercial activity from 1952 to 2000 (provided by DOS). These
forecasts were multiplied by the generation rates developed for each sector,
from the waste generation study sample, to give the City-wide projected annual
tonnage by commercial activity, summarized in Exhibit 6-3.

CITY-WIDE PROJECTION

The tonnage projections shown in Exhibits 6-1 and 6-3 were combined to give a
total waste stream tonnage projection, by residential and non-residential
sources. The projections are summarized in Exhibit 6-4, showing that an
estimated 8.5 million tons of municipal solid waste was generated in New York
City in 1990, or approximately 28,000 tons per day. -

Furthermore, Exhibit 6-4 presents a graphical summary that indicates that the
residential waste stream represents an increasing portion of the City-wide
total with time. These projections are based on the assumption that waste
generation rates are constant with time. However, generation rates will
change to some degree with consumer purchasing habits, packaging practices,
source reduction activities (such as backyard composting and paperless
transactions), and economic vitality.
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SECTION 7

LABORATORY ANALYSIS

INTRODUCTION

Concurrent with field work to estimate waste generation and composition,
residential and institutional wastes were sampled by major waste fraction to
determine the physical and chemical properties of the City’s MSW stream.

For the purpose of this analysis, major waste fractions were defined as
follows:

ERACTION EXAMPLES -
PAPER Newspapers, Office Paper, Corrugated Cardboard
PLASTIC Soda bottles, milk jugs, clam-shell boxes

ORGANICS - Yard waste, food, fecal matter

LUMBER Pa]]e;s, crates, fruit boxés

TEXTILES Clothes, drapes, carpeting

RUBBER Insulation, gloves, floor mats

DIAPERS Infant diapers, incontinence pants

FINES | Any materials with partic]é size be]éw 0.25 inches
CERAMICS Mugs, plates, porcelain ornaments

GLASS Bottles, plate glass, auto glass.

METAL Tin cans, auto parts, aluminum foil

INORGANIC Bricks, drywall, rocks
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 ANALYTICAL RESULTS

The mean results from laboratory analysis of residential refuse samples are
summarized, by waste component and tested parameter, in Exhibit 7-1. A
similar table of results for institutional refuse samples is presented in
Exhibit 7-2.

Data from Exhibits 7-1 and 7-2 were then normalized using their respective
City-wide waste sector composition summaries to derive the overall chemical
and physica] characteristics of each waste stream.

The final results of this analysis are presented in Exhibits 7-3 and 7-4 for
residential and institutional wastes, respectively.

Estimated Composition of Commercial Waste ' -

Commercial waste was not sampled for laboratory analysis as part of the study.
Chemical and physical properties for this waste stream were assumed to be
similar to institutional wastes.

The mean sample analysis for institutional samples was used, substituting the
commercial waste composition shown previously in Section 5, in Exhibit 5-7.
An estimated characterization was thus developed for the.commercial waste
stream, as shown in Exhibit 7-5.

ESTIMATED ANALYSIS FOR CITY-WIDE WASTE STREAM
Using. the annual projected tonnage for each generating sector, estimated
analyses for all three sectors (residential, institutional, and commercial)

were aggregated to provide a composition for the combined waste stream. This
composition is presented in Exhibit 7-6.

7-2
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SECTION 8

COMPACTION TESTING

INTRODUCTION

Compaction testing was performed to measure changes in refuse density due to
the removal of targeted recyclable components found in the waste stream. The
testing included density measurements for compacted waste with and without.
recyclables, for compacted recyclables alone, and for uncompacted material
with similar compositions.

RESIDENTIAL
Testing results are given by season in Exhibit 8-1. As shown, slightly higher
densities were achieved from uncompacted refuse with recyclables removed,

- compared to as-received wastes with the recyclables in-place.

Whén compacted, these differences become less noticeable, although generally
as-received MSW (with recyclables) can.be better compacted.

INSTITUTIONAL
Testing results are given by season in Exhibit 8-2. As shown, slightly higher
densities were achieved from uncompacted refuse with recyclables removed,

compared to as-received wastes with the recyclables in-place.

When compacted, these differences become less noticeable, although generally
as-received wastes (with recyclables) are more difficult to compact.
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EXHIBIT 8-1

COMPACTION TESTING OF RESIDENTIAL WASTE

SUMMARY OF RESULTS

Volume One: Study Overview

; : AVERAGE
AVERAGE LOOSE COMPACTED :
. NUMBER OF DENSITY DENSITY COMPACTION
MEASUREMENTS (LBS/CY3) (LBS/CY3) INDEX

SPRING 1989

MIXED 4 0.61 1.27 2.1

W/O RECYCLABLES 5 0.71 1.26 1.8

RECYCLABLES ONLY 1 0.30 0.58 1.9

. . 4

FALL 1989

MIXED 5 0.57 1.18 2.1

W/O RECYCLABLES 5 0.56 1.16 2.1

RECYCLABLES ONLY 1 0.20 0.48 2.4

WINTER 1990

MIXED 5 0.49 0.86 1.8

W/O RECYCLABLES 4 0.50 0.70 . 1.4
 RECYCLABLES ONLY 4 0.49 1.01 1.8

SPRING 1990 ‘

MIXED 6 0.39 1.13 2.9

W/O RECYCLABLES 4 0.43 1.49 3.5

RECYCLABLES ONLY 2 0.32 0.83 26

TOTAL

MIXED 20 0.50 1.11 2.2

W/O RECYCLABLES 18 0.56 1.16 2.1

RECYCLABLES ONLY 8 0.39 0.79 2.0

8-2



NYC DSNY 1989 1990 Waste Characterization Study

 EXHIBIT 8-2

COMPACTION TESTING OF INSTITUTIONAL WASTE

SUMMARY OF RESULTS

Volume One: Study Overview

AVERAGE
AVERAGE LOOSE ~ COMPACTED
NUMBER OF DENSITY DENSITY COMPACTION
MEASUREMENTS (LBS/CY3) (LBS/CY3) INDEX
FALL 1989
MIXED 8 0.35 1.01 _ 29
W/O RECYCLABLES 8 0.39 1.10 2.8
RECYCLABLES ONLY 1 0.41 0.68 16
WINTER 1990
MIXED 5 0.44 0.83 1.9
W/O RECYCLABLES 4 0.4 0.64 15
RECYCLABLES ONLY 3 0.25 0.63 25
" SPRING 1990
MIXED 1 0.43 1.25 2.9
W/O RECYCLABLES 3 0.43 1.45 3.4
RECYCLABLES ONLY 6 0.17 0.94 5.7
TOTAL
MIXED 14 0.39 0.96 2.5
W/O RECYCLABLES 15 0.41 1.05 2.5
RECYCLABLES ONLY 10 0.21 0.82 3.8
8-3



NYC DSNY 1989 1990 Waste Characterization Study '

SECTION 9

FINDINGS

The purpose of the waste composition study was to estimate City-wide
generation rates for the components present in the municipal solid waste
stream. Estimates were made through the performance of a comprehensive waste
characterization program of the residential and non-residential (i.e.,
institutional and commercial) waste sectors, the largest such program of its
kind in the U.S.

One strength of the program was the development of a sampling design that
measured those primary variables that affect urban solid waste generation with
time. Execution of the sampling program over a l-year period resulted in more
accurate descriptions of succinct waste streams and better projections for the
current and future composition of the waste stream City-wide.

General findings from the study are presented below.

Waste Generation

The primary factor affecting residential waste generation is population. '
Differences in generation between demographic groups are subtle, except for
high-density neighborhoods which consistently generate less waste per person
than any other residential population group.

For the residential sector as a whole, residential waste generation is
expected to increase through the end of the decade, following projected
increases in the residential population of the City (i.e., more people will
“mean more ‘waste).

The primary factor affecting non-residential waste generation is the
distribution of employment among the various commercial activity
classifications (i.e., SIC codes). The working population continues to shift
from the low SIC groups (agriculture, mining, manufacturing, etc.) and into
the service and government groups. The type of work activity prevalent in
these service and government groups generates far less waste per employee than
manufacturing, for instance. Therefore, while overall employment may remain
stable in the future, non-residential waste quantities are expected to

- 9-1
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decline, following the projected trend towards more employees in the service
groups (i.e., more service workers will mean less waste).

Waste Composition

Exhibit 9-1 presents a graphical summary of the City’s waste stream
composition for the combined residential and non-residential waste sectors.
The major components by weight include corrugated/kraft paper (11 percent),
other paper (16 percent), food waste (12 percent), other organics (11
percent), and bulk items (13 percent). Other significant components include
newspaper (7 percent), office/computer paper (6 percent), and combined
plastics (8 percent). Specific data were developed for over 40 categories
present in the waste stream. -

Exhibit 9-2 presents a comparison of the national averages for solid waste
composition with estimates developed for this study. .Generally, the waste
stream composition of New York City is comparable to national averages (USEPA,
- 1990), particularly for the combined paper and plastic fractions. Other
fractions for the City differ with the national averages to a greater degree.
The most notable variation is found in the yard debris fraction.

National figures indicate that about 18 percent of the solid waste stream
should be comprised of yard debris. Dense urban settings such as New York
City do not have large or open vegetated areas compared to more suburban and
rural municipalities. As a result, the two percent value for New York City
yard waste (e.g., leaves, grass clippings, brush) appears valid.

Policy Implications

The waste composition study offers a basis to identify and quantify
relationships between consumption and waste generation as an avenue for waste
management planning, particularly for designing reduction, recycling,
1nc1nerat10n, and composting programs The data obtained can be used to:

Evaluate the feasibility of targeted programs, such as

textile recycling and the addition of food and mixed
paper to yard waste composting programs.
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*  Evaluate policy options (i.e., the.implications of a
"bottle bil1" or the replacement of polystyrene
products with paper). -

. Evaluate current operations, including the need for
certain DOS collection services and support
facilities, as well as for planning for future
services. : '

. Educate City residents on solid waste management
concerns, new programs, and improved recycling goals.

. Evaluate the feasibility of various waste management options

towards implementation of the comprehensive Solid Waste Management
Plan. _ - :
. Develop and explore new markets for recyclables.

One significant output of this study was the identification and quantification
of large quantities of recyclables disposed in the City’s residential,
institutional, and commercial waste streams every day. This information,
coupled with the estimated rate of generation by location in the City, can be
used as the basis to develop future recycling programs, and to implement '
pilot-scale and demonstration projects, or full-scale facilities. .

Further Studx

More in-depth study of the New York City waste stream may be warranted to
support feasibility studies and/or implementation of future source reduction
and recycling programs. Examples of further study suggested by the findings
of this project include: :

. The City-wide quantities and composition of commercial
wastes are not well known. Activities under this
study indicated a need for further work to establish
the level of commercial recycling, the composition of
commercial wastes on a seasonal basis, and the
quantities generated from various businesses with
time.

9-5
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databa#e. It may be useful to update the projections
based on changes reflected ip the 1990 Censu; data.

. The impacts of increased waste generation during
holidays generally were avoided under this study.
Further study would provide field comparisons of waste
quantities and composition generated during holiday
and non-holiday weeks.

. The study was not exhaustive in describing residential
waste composition by income and density. Further
study should focus more closely on waste differences
associated with neighborhood diversification, percent
of people unemployed or those staying at home, and
other indicators. '

The technical literature covering waste composition
studies generally does not include bulk items (e.g.,
white goods, large furniture, tires) and other special
wastes (e.g., street sweepings) as part of the solid
waste stream. USEPA literature for nationwide waste
composition estimates does not include most bulk
items, and yard waste estimates (leaves, grass, and
green wood wastes) are not based on field data. Solid
waste managers need to consider the differences
presented in the waste stream when certain components
are excluded or removed from the aggregate
compilations. Further study would place greater
emphasis on making distinctions between New York City
data and other technical literature.
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SECTION 1

INTRODUCTION

OVERVIEW

The solid waste management alternatives available today are more complex than
the traditional landfilling of waste, requiring a more in-depth knowledge of
two important waste stream characteristics —— quantity and composition.
Assessment of the waste stream, therefore, is necessary to provide the basic
information for evaluating existing solid waste management systems and for
making decisions regarding future waste management. This study refiects the
efforts of the Department of Sanitation (DOS) to accurately define the waste
stream generated in New York City (NYC).

The project was initiated in response to Local Law 19 requiring the City to
achieve a mandatory recycling goal of 25 percent. The information presented
in this report will be used by DOS not only to develop recycling and marketing
programs, but also to develop waste management strategies such as:

Evaluating existing collection systems.

Designing source reduction programs.

Developing educatjonal programs.

Evaluating waste-to-energy or resource recovery programs
Identifying and addressing toxics in the waste stream.

Because it is important to understand "who" is generating "how much® of "what
type" of waste, DOS designed a study to assess separately the waste generated
by three distinct sources: residences, institutions, and commercial

establishments. As a result, over 750,000 pounds of refuse were sampled from:

e 23 residential communities across four boroughs
e 40 private and municipal institutions.
e Over 200 private businesses.

1-1
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General findings of this study, by waste stream, include:

Aggregated

e The aggregated waste stream, consisting of residential, institutional,
and commercial sectors, generated 8.5 million tons of waste annually.

o The commercial sector -accounts for 45 percent (approximately 3.9 million
tons per year), followed by the residential sector at 42 percent (3.6
million tons per year), with the institutional sector accounting for the
remainder, just over 1 million tons. :

o Paper is the largest fraction, consisting of 42 percent. The commercial
sector generates more than half of the paper waste in the City.

e Organics is the second largest fraction, accounting for 29 percent
Food waste is the single largest component.

Residential
e Food waste was the largest component of the waste stream by weight
e Paper, plastic, and yard waste exhibited the most seasonal variation.
o Bulk waste generation appears lowest during spring months.
o Waste generation rates vary from 20 to 70 pounds per household per week.
As housing density increased, per person residential waste generation
declined.

Institutional

e Mixed paper was the largest component of the waste stream by weight.
Paper accounts for more than 50 percent of the whole waste stream.

o Glass and yard waste varied most on a seasonal basis.
e Bulk waste generation was lowest in the fall.

e Waste generation rates varied significantly between different
institution types.

1-2
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Commercial

e Paper accounts for more than 50 percent of the whole waste stream,
ranging from 23 percent (Apparel and Textile Manufacturing) to 91
percent (Printing and Publishing).

e Generation rates per employee observed during the study ranged from 0.2
tons per year for offices, to 6.1 tons per year for printing and
publishing. _ -

Overall, the waste stream composition of New York City is comparable to
national statistjcs, considering that New York City is not average. The most
notable variation is found in the yard debris fraction. National figures
indicate that 17.6 percent of the waste stream should be comprised of yard
debris. However, field sorting efforts determined that 2 percent of New York
City’s waste stream consists of yard debris. Intuitively, this difference
seems valid. '

For the paper and plastic fractions, the national estimates seem comparable
with the study results of 42 and 8 percent, respectively (national averages
for these fractions are 40.0 and 8.0 percent).

The information obtained from the study is presented as a 10-volume series
The purpose of this volume is to present a summary of specific project
findings for the residential waste stream. More specific information,
including raw data, can be found in other volumes. The remainder of the
project report is organized as follows:

e Executive Summary: Provides a brief overview of the study and presents
a summary of the overall findings, conclusions, and recommendations
presented in the other volumes.

e Volume 1 - Final Report: Presents a general overview of the study
methodology, results obtained, and implications for waste management
planning.

e Volume 2 - Residential Sector: Provides the results of the residential

waste composition study by season including composition, bulk items, and
generation rates.

1-3
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e Volume 3 - Institutional Sector: Presents the seasonal results of the
institutional waste composition study.

e Volume 4 - Commercial Sector: Presents estimated composition and
generation rates for commercial waste based on the results of the
1-season study. '

e Volume 5 - Chemical Analysis: Provides a discussion of the chemical
characteristics of- the New York City waste stream as determined by a
laboratory analysis of waste stream samples.

e Volume 6 - Compaction Testing: Presents the results of the compaction
testing program designed to measure changes in residential and
institutional refuse density.

o Volume 7 - Residential Sector Raw Data: Provides data gathered during
the residential waste composition study field activities.

e Volume 8 - Institutional Sector Raw Data: Presents data gathered during
field activities undertaken during the institutional waste composition
study.

e Volume 9 - Commercial Sector Raw Data: Includes data gathered as part
of the commercial waste composition study.

e Volume 10 - Chemical Analysis Raw Data: Provides data developed during
the chemical analysis of residential and institutional refuse samples.

RESIDENTIAL WASTE COMPOSITION

This volume summarizes the analysis of refuse samples collected from the
residential waste stream. Refuse samples were obtained during four seasons of
concurrent field sorting activities at the 59th Street Marine Transfer Station
(MTS) in Manhattan, and the closed incinerator at Hamilton Avenue, Brooklyn.

Sections 2 through 5 of this report describes the methodology for sampling and
analysis. Section 6 presents the results of a bulk item survey and vehicle
weighing program for residential sample routes. The remaining sections of the
report discusses the results of the four seasons of sampling, and present a
qualitative analysis of survey results. Raw data for the residential study
are provided in Volume 7. '

1-4
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of Sanitation district and sector numbers, census tract (Bureau of Census),
and project sampling stratum.

The number of refuse samples obtained and sorted by components per residential
stratum is shown in Exhibit 2-3. A total of 346 residential waste samples
were sorted and classified by weight according to 45 component categor1es
during the Summer 1989 activities. '

WASTE COMPOSITION RESULTS

As described later in Section 6, residential MSW samples did not include bulky
waste items such as furniture, appliances, tires, etc. Therefore, it was
necessary to augment the waste composition observed during field sampling with
bulk item survey data and historical bulk collection data maintained by DOS.

Tabulated composition results for each of the nine residential strata, are
presented in Exhibits 2-4 through 2-12, as follows: -

Exhibit Residential Strata
2-4 LL
2-5 LM
2-6 LH
2-7 ML
2-8 MM
2-9 MH
2-10 HL
2-11 HM
2-12 HH

Summary calculations of component percentages use a weighted average, rather
than the arithmetic mean. Weighted averages were used due to variances in
sample weights obtained in the field. Sample weights were targeted at 200 to
300 pounds, and varied due to the sampling method (the use of end loaders to
obtain grab samples) and the different densities of refuse components.
Weighted averages were considered more representative for presentation of the
waste stream composition than arithmetic means.

2-2
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SECTION 2

RESIDENTIAL WASTE ANALYSIS
SUMMER 1989

APPROACH

A field sorting and weighing program was performed to estimate waste types and
quantities generated from residential sources on the basis of waste components
disposed from selected residential routes served by City forces. For the
Summer 1989 activities, field work for the residential waste sector commenced
on Monday, August 14, 1989, with sorting activities completed by Saturday,
August 19, 1989. Residential waste loads originated from pre-designated City
routes, generally described by the sampling strata given below. Waste loads
were delivered to two work sites for sampling, measurement, and weighing
activities.

Strata Description

LL Low Income/Low Density
LM Low Income/Medium Density
LH Low Income/High Density

ML Medium Income/Low Density
MM Medium Income/Medium Density
MH Medium Income/High Density

HL High . Income/Low Density

HM High Income/Medium Density
HH High Income/High Density

It should be noted that the MM stratum (medium income and med1um density) was
sampled at twice the frequency of the other strata..
A listing of residential loads delivered to each work site is given in

Exhibits 2-1 and 2-2. The number of incoming vehicles ranged from two to six
on a daily basis; each vehicle load was identified by originating Department

2-1
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EXHIBIT 2-1

RESIDENTIAL LOADS DELIVERED TO MTS SITE
SUMMER 1989

4

, Daily Census Sampling Strata
Date Load No. District Sector . Tract (Income/Density)
08/14/89 1 MN-W-9 93 233 LH

2 BX-W-8 81 281 HH
3 BX-E-9 91 48 LH
4 QN-W-1 13 69 LM
08/15/89 1 MN-W-12 123 281 MH
2 QN-W-1 15 151 MM
08/16/89 1 BX-E-9 91 48 LH
2 BX-E-9 93 208 ML
3 MN-W-9 93 233 LH
4 BX-W-8 81 281 HH
5 QN-W-1 15 141 ML
6 BX-E-9 94 .70 MM
08/17/89 1 MN-W-12 123 281 MH
2 QN-W-1 14 69 LM
08/18/89 1 BX-E-9 91 48 LH
2 MN-¥-9 93 233 LH
3 BX-W-8 81 281 HH
4 QN-W-1 15 151 MM
08/19/89 1 MN-W-12 123 281 MH
2 BX-E-9 93 208 ML
3 QN-W-1 15 141 ML
4 BX-E-9 94 70 MM
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NYC DSNY 1989 1990 Waste Characterization Study

Summary calculations for the week (Summer 1989) include standard deviation,
lower and upper confidence intervals (at the 95 percent level), and the number
of samples obtained and classified by the project’s strata.

Sorting activities included counts for the number of returnable items (iLey,
beverage containers where a deposit was charged) found in each sort sample.
These counts and the associated statistical values are given at the foot of
each composition summary under .the heading "returnables count."

The mean result for each sample strata was then adjusted to include a known
weight of bulk items, based on the bulk item survey and DOS records. A
summary of the adjusted totals are presented in Exhibit 2-13.
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EXHIBIT 2-2

RESIDENTIAL LOADS DELIVERED TO HAMILTON AVENUE SITE
SUMMER 1989

Daily Census : Sémp'ling Strata

Date Load No. District  Sector Tract (Income/Density)
08/14/89. 1 QN-W-3 32 289- HH
-2 QN-W-3 21 249 HM
3 BK-E-17 - 174 782 - MM
4 QN-¥-13 31 : 363 LL
08/15/89 1 QN-W-3 31 347 HL
2 BK-E-2 142 524 HL
3 QN-W-2 21 263 MM
08/16/89 1 QN-W-2 22 181 MH
2 BK-E-18 181 974 LL
3 BK-E-14 142 518 HM
4 BK-E-17 174 782 MM
5 BK-N-5 53 1120 LM
08/17/89 1 QN-¥-3 13 363 LL
2 QN-W-2 13 249 HM
3 QN-W-3 32 289 HH
08/18/89 1 BK-E-17 174 782 MM
2 BK-E-14 142 524 HL
3 QN-W-2 211 263 MM
4 QN-W-3 31 347 HL
08/19/89 1 BK-E-14 142 518 HM
2 BK-E-18 181 974 LL
3 QN-W-2 22 181 MH
4 BK-N-5 53 1120 LM
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NYC DSNY 1989 1990 Waste Characterization Study

EXHIBIT 2-3

SORT SAMPLES OBTAINED BY RESIDENTIAL SAMPLING STRATA

SUMMER 1989

Assigned Code Residential Number of
(Income/Density) Sampling Strata Sort Samples
LL Low Income/Low Density 29
LM Low Income/Medium Dénsity 28
LH Low Income/High Density 46
ML Medium Income/Low Density 31
MM Medium Income/Medium Density 72
MH Medium Income/High Density' 38
HL High Income/Low Density 39
'HM High Income/Medium Density 22
HH High Income/High Density 41
TOTAL 346
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NYC DSNY 1989 1990 Waste Characterization Study

EXHIBIT 2-4
WASTE COMPOSITION SUMMARY - LOW INCOME/LOW DENSITY
SUMMER 1989
Category SAMPLE#/ROUTE /DATE
WGHTD ST. #®/
AVRGEX DEV. LCLX UcLX SAMPLES

PAPER .

Corrugated/kraft 4.12 3.22 3.1 - 5,16 29.
Newsprint 10.42 6.01" 8.53 S 12.32 29.
Office/computer 1.74 1.464 1.28 2.19 29.
Magazines/glossy 2.06 1.6 1.55 . 2.57 29.
Book/phone books "1.05 2.45 .28 1.82 29.
Mon-Corrug. Crdgd. 3.96 1.97 3.34 4.58 29.
Mixed 1.73 4.9 10.18 13.27 29.

Subtotal: 35.08 11.97 - 31.31 38.86 29.

PLASTICS .

. Clear HDPE contnr. .53 .27 .45 .62 . 29,
Color HOPE contnr. .53 .63 .33 .73 29.
LOPE .34 .26 .26 .42 29.
Films & Bags ) 4.17 1.75 3.61% 4.72 29.
Green PET contnr. .19 .41 .07 .32 29.
Clear PET contnr. b .26 .36 .52 29.
PVC ) .18 T .19 .12 .24 29.
Polypropylene : .1 14 .06 .15 29.
Polystyrene .00 .00 .00 .00 29.
Misc. Plestics 2.21 1.43 1.76 - 2.66 29.

Subtotal: 8.69 2.80 7.81 - 9.58 29.

YARD WASTE
Grass/Leaves 5.75 7.23. 3.46 8.03 29.
Brush/prun./stumps . .63 3.08 -.34 1.60 29.

Subtotal: 6.38 7.35 4.06 - 8.69 29.

ORGANICS : .

Lumber .21 1.81 .64 1.78 29.
Textiles 6.18 3.80. 4,98 7.38 29.
Rubber ‘.08 .33 -.03 .18 29.
Fines © 2.09 1.78 1.52 2.65 29.
Diapers 3.25 2.27 2.54 3.97 - 29.
Fooduwaste 17.35 " 9.50 14.35 20.34 29.
Migsc. Organics 5.21 T 7.49 2.84 7.57 29.

. Subtotat: 35.35 11.28 31.80 38.91 29.

GLASS
Clear container 4.26 2.49 3.48 5.05 29.
Green container 1.04 .92 .75 1.33 T29.
8rown container 1.28 3.03 .32 2.23 29.
Risc. Glass 21 &7 .06 .35 29.

Subtotal: 6.79 3.98 5.53 8.04 29.

METALS
Food Contnr./foil R .37 .20 43 29.
8everage Cans .34 .37 .23 .46 29.
Misc. Aluminum .25 .38 .13 37 - 29.
Food container 2.1 1.11 1.75 2.46 29.
Other 1.06 1.56 .57 1.55 29.
Bimetal Cans .00 .00 .00 .00 29.

Subtotal: 4.07 2.02 3.43 4. 71 29.

INORGANICS
Non-bulk ceramics .07 .38 -.05 .19 29.
Mise. Inorganics 3.32 10.39 .04 6.60 29.

Subtotal: 3.39 10.37 .12 6.66 29.

HAZARDOUS MASTE
Pesticides .01 .03 -.00 .02 29.
Non-pestic. poisons .00 .00 . .00 .00 29.
Paint/Solvent/fuel .04 .12 .00 .08 29.
Dry Cell batteries .04 .10 .01 .07 -29.
Car Batteries .00 . .00 .00 .00 29.
Medical Waste .02 .10 -.0 .05 29.
Misc HHW .13 .28 .04 .22 29.

Subtotal: .24 .50 12 .37 29.

RETURNABLES COUNT
Plastics 2.10 6.81 -.05 4.24 29.
Aluminum 3.52 10.27 .28 6.76 29.
Glass : 3.14 9.64 .09 6.18 29.

Mean Sample Wt: 258.34
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NYC DSNY 1989 1990 Waste Characterization Study

EXHIBIT 2-5
WASTE COMPOSITION SUMMARY - LOW INCOME/MEDIUM DENSITY
SUMMER 1989
Categorx SAMPLE#/ROUTE/OAIE
WGHTD ST, #/
: AVRGEX DEV. LCLX UcLX SAMPLES
PAPER ’ R
Corrugated/kraft 4.91 2.69 4.04° 5.77 28.
Newsprint 6.70 5.78 4.864 8.56 ' 28.
Office/computer 1.04 1.00 .72 - 1.36 28.
Magazines/glossy 2.05 1.42 1.59 2.50 28.
Book/phone books .81 1.51 .32 1.29 28.
Non-Corrug. CrdBd. 3.58 1.90 2.97 4.19 28.
Mixed 8.00 6.46 5.93 10.08 28.
Subtotal: 27.09 10.46 23.72 30.45 28.
PLASTICS -
Clear HDPE contnr. .50 .51 .34 .67 28.
Color HOPE contnr. .78 .51 .62 .95 28,
LOPE .20 .26 .12 - .29 28.
Films & Bags 5.15 3.15 4.4 6.16 28.
Green PET contnr. A5 .40 .02 .28 28.
Clear PET contnr. 41 .25 . .33 .49 28.
.PVC ' .15 .24 .08 .23 28.
Polypropylene .09 .15 .05 14 28.
Polystyrene ".00 .00 .00 .00 28.
Misc. Plastics 2.15 1.37 1.7 2.59 28.
Subtotal: _ 9.59 3.24 8.55 10.63 28.
YARD WASTE
Grass/Leaves 1.10 3.2 .06 2.13 28,
8rush/prun./stumps 1.68 4.03 .38 2.97 28.
Subtotal: _2.78 &:76 1.25 4.31 28.
ORGANICS .
Lumber 4.43 8.52 1.69 7.17 28.
Textiles 8.22 6.58 6.10 10.33 28.
Rubber .07 .34 - .04 .18 28.
Fines 2.08 2.05 1.42 2.74 28.
Diapers 3.66 2.64 2.82 4.51 28.
Foodwaste 14.78 8.03 12.20 17.37 28.
Misc. Organics 8.1 7.81 5.60 10.62 28.
Subtotal: 41.36 12.11 37.47 45.25 28.
GLASS
Clear container 2.59 1.78 2.02 3.16 28.
Green container 1.38 1.14 1.02 1.75 28.
Brown container 1.08 1.59 .57 1.59 28.
Misc. Glass .36 1.30 . =.06 77 28.
Subtotal: __ 5.41 2.89 4.48 . 6.34 28.
METALS
Food Contnr./foil .44 .51 .28 .60 28.
Beverage Cans .29 .30 .20 .39 28.
Misc. Aluminum .27 .60 .08 .46 28.
Fooed container 1.64 .83 1.37 1.90 28.
Other 3.86 4.66 2.36 5.36 28.
Bimetal Cans .00 .00 .00 .00 28.
Subtotal: 6.50 4.16 5.16 7.83 28.
INORGANICS
Non-bulk ceramics .08 .45 -.06 .23 28.
Misc. Inorganics 6.83 . T.45 &.464 9.23 28.
Subtotal: 6.91 7.61 &.47 - 9.36 28.
HAZARDOUS MASTE
Pesticides .01 .05 -.01 .03 28.
Non-pestic. poisons .00 .00 .00 .00 28.
Paint/Solvent/fuel .06 .29 -.04- .15 28,
Dry Cell batteries .14 .59 -.05 .33 28.
Car Batteries . .00 .00 .00 .00 28.
Medical Waste .00 .00 .00 .00 28.
Misc HHW 16 .39 .04 .29 28.
Subtotal: .37 .76 .12 .61 28.
RETURNABLES COUNT
Plastics 1.56 2.79 .67 2.46 28.
Aluminum 3.10 7.63 64 5.55 28.
Glass 3.99 11.68 .23 7.75 28.
Mean Sample Wt:_ 260.47
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NYC DSNY 1989 1990 Waste Characterization Study

EXHIBIT 2-6
WASTE COMPOSITION SUMMARY - LOW INCOME/HICH DENSITY
' SUMMER 1989
Categorz SAMPLE#/ROUTE/DATE
WGHTD ST. #/
AVRGEX DEV. LCLX UcCL% SAMPLES
PAPER
Corrugated/kraft 6.03 2.52 5.41% 6.65 46.
Newsprint 7.58 5.39 6.26 8.91 46,
Office/computer .73 -1.29 .61 1.05 46.
Magazines/glossy 2.95 2.98 2.22 3.69 46.
Book/phone books 1.28 2.95 .55 2.01 46.
Non-Corrug. Crdod. 3.09 1.53 2.72 3.47 46.
Mixed 7.42 S.11 6.17 8.68 - 46.
Subtotal 29.10 9.62 . 26.73 31.46 46,
PLASTICS .
Clear HDPE contnr. .58 .29 .51 .65 46.
Color HDPE contnr. .78 .64 .62 .94 46.
LDPE .26 42 .16 .37 46.
Films & Bags 6.31 2.23 5.77 6.86 46.
Green PET contnr. 14 .16 .10 .18 46.
Clear PET contnr. .60 1.08 .34 .87 46.
PVC .10 .15 .06 .13 46.
Polypropylene .26 .27 .20 .33 46.
Polystyrene .00 .00 .00 .00 46.
Misc. Plastics 2.54 1.99 2.05 3.03 46.
Subtotal: 11.58 3.56 10.70 12.45 46.
YARD WASTE
Grass/Leaves 04 .35 -.05 12 46.
Brush/prun./stumps 02 .10 -.00 .05 46.
Subtotal .06 .36 -.03 .15 46.
ORGANICS
Lumber 3.27 6.31 1.72 4.83 46
Textiles 8.61 7.30 6.81 10.41 46
Rubber .30 .86 .09 .51 46
Fines i 3.37 3.55 2.49 4.25 46
Diapers ' 4.22 2.11 3.70 4.74 46
Fooduaste 12.96 8.62 10.84 15.09 46.
Migsc. Organics 10.05 7.77 8.14 11.96 46,
Subtotal 42.78 10.19 40.27 45.29 46.
GLASS
Clear container 3.27 2.45 2.67 3.87 46.
Green container 1.59 1.58 1.20 1.98 46.
Brown container 1.24 1.10 .97 1.51 46.
Misc. Glass .91 1.69 .49 1.32 46.
Subtotal 7.01 3.58 6.13 7.89 46.
METALS
Food Contnr./foil .61 .45 .49 .72 46.
Beverage Cans .35 .31 .28 43 46.
Misc. Aluminum . .29 49 A7 41 46.
Food container 2.28 .97 2.04 2.52 46.
Other . - 2.76 2.66 2.10 3.42 46.
Bimetal Cans . .00 .00 .00 .00 46,
Subtotal: 6.29 2.74 5.81 6.96 - 46,
INORGANICS
Non-bulk ceramics .02 .10 .00 - . .05 46
Misc. Inorganics 2.67 5.73 1.26 4.08 46
Subtotal: 2.70 5.73 1.29 4.11 46.
HAZARDOUS WASTE
Pegticides . .02 .10 -.00 .05 46.
Non-pestic. poisons .06 .22 .00 -1 46.
Paint/Solvent/fuel .10 .33 .02 .19 46.
Ory Cell batteries .05 .08 .03 <07 46,
Car Batteries .00 .00 .00 .00 46.
Medical Waste .02 .10 .00 .05 © 46,
Misc HHW 24 .68 .07 .41 46.
Subtotal .49 ..99 .25 74 46.
RETURNABLES COUNT
Plastics 1.53 5.30 .23 2.84 46.
Aluminum 3.53 10.78 .87 6.18 46.
Glass 3.46 11.46 .64 6.28 46.
Mean Sample Wt:_ 265.00
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NYC DSNY 1989 1990 Waste Characterization Study

EXHIBIT 2-7
WASTE COMPOSITION SUMMARY ~ MEDIUM INCOME/LOW DENSITY
SUMMER 1989
Category SAMPLE#/ROUTE/DATE
WGHTD ST. ’ #/
AVRGEX DEV. LCLX UcLX SAMPLES
PAPER :
Corrugated/kraft 4.89 2.83 4.04 5.75 31.
Newsprint 10.43 5.48 8.77 12.09 31.
Ooffice/computer 1.86 5.32 .25 3.46 31.
Magazines/glossy 4.10 3.92 2.1 5.28 31.
Book/phone books .78 2.01 A7 1.38 31.
Non-Corrug. CrdBd. 3.59 2.01 2.98 4.20 31.
" Mixed . 8.96 4.44 7.61 10.30 . 3.
Subtotal: 34.60. 9.27 31.80 37.41 31.
PLASTICS
Clear HDPE contnr. .59 .31 .49 .68 3.
Color HOPE contne. .83 .56 66 - 1,00 - 31
LOPE .14 .25 .07 .22 31.
Films & Bags . 5.29 2.57 . 4.852 6.07 3n.
Green PET contnr. .12 .25 .05 .20 31.
Clear PET contnr. .65 .43 .52 .78 31,
pPVvC .24 .56 .07 .41 31.
Polypropylene .12 .18 .06 A7 31.
Polystyrene .00 .00 .00 .00 31.
Misc. Plastics 3.27 4.14 2.02 4.52 3.
Subtotal: 11.26 4.34 9.94 12.57 31.
YARD WASTE
Grass/Leaves 2.20 - 3.64 1.10 3.30 31.
Brush/prun./stumps .73 1.80 .18 1.27 31.
Subtotal: 2.93 3.97 .73 4.13 31.
ORGANICS .
Lumber 2.1 2.20 1.44 ‘2.77 31.
Textiles 4.20 3.32 3.19 5.20 31.
Rubber .41 1.26 .03 .79 31.
Fines 3.04 2.95 2.15 3.93 3.
Diapers 3.06° 2.08 2.43 - 3.69 31.
Foodwaste 15.28 .17 12.51 18.06 31.
Misc. Organics 8.30 - 7.64 5.99 10.61 31.
Subtotal: 36.40 11.10. 33.04 39.75 31.
GLASS .
Clear container 3.26 2.55 2.49 4.04 31.
Green container .93 .80 .69 1.18 31.
Brown container .83 1.02 . W52 1.14 3.
Misc. Glass .79 1.85 .23 1.35 31.
Subtotal: 5.82 2.47 5.07 - 6.57 31.
METALS
Food Contnr./fofl .57 .39 .45 T .68 31.
Beverage Cans 31 .29 .22 .40 3.
Misc. Atuminum .31 .48 16 .45 31.
Food container 1.90 1.21 1.53 2.27 31. .
Other 2.09 2.12 1.44 2.73 31.
Bimetal Cans .00 .00 .00 .00 3.
Subtotal: 5.17 2.55 4.40 5.94 31.
INORGANICS
Non-bulk ceramics .00 .00 .00 .00 3.
Misc. Inorganics 3.73 6.20 1.85. 5.60 31.
Subtotal: 3.73 6.20 1.85 5.60 31.
HAZARDOUS WASTE . : t
Pesticides : .00 .02 -.00 .01, . 3.
Non-pestic. poisons .02 .11 -.01 .06 3.
Paint/Solvent/fuel .01 .03 -.00 - .02 31.
Dry Cell batteries .01 04 .00 .02 31.
Car Batteries .00 .00 .00 .00 31.
Medical Waste .00 .00 .00 .00 31.
Misc HHW .05 . - .20 -.01 M R IS
Subtotal: .10 .30 .01. .19 31.
RETURNABLES COUNT
Plastics 1.83 3.61 .80 2.87 31.
- Aluminum 3.37 4.96 1.87 4.87 31.
Glass 2.30 5.25 .M 3.88 31.
Hean Sample Wt: 195.18
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NYC DSNY 1989 1990 Waste Characterization Study

EXHIBIT 2-8
WASTE COMPOSITION SUMMARY - MEDIUM |NCOME/MED |UM DENSITY
SUMMER 1989
Egsggggz SAMPLE#/RQUTE/DATE
WGHTD ST. ®/
AVRGEX DEV. LCLX UCLX SAMPLES
PAPER
Corrugated/kraft 4.84 3.66 4.13 5.56 72.
Newsprint 10.17 6.32 8.93 11.40 72.
Office/computer 1.36 1.88 .99 1.72 72.
Magazines/glossy 2.78 2.94 2.20 3.35 72.
Book/phone books 1.64 4.34 .79 2.49 72.
Non-Corrug. Crdgd. 3.00 2.02 2.60 3.39 72.
Mixed 9.02 6.75 7.70 10.34 72.
Subtotal: 32.80 9.90 30.86 34.73 72.
PLASTICS
Clear HDPE contnr. .63 .39 .56 .71 72.
Color HDPE contnr. .67 .42 .58 .75 72.
LOPE .32 .32 .26 ".38 72.
Films & Bags 5.28 2.70 4.75 5.81 72.
Green PET contnr. .26 <64 .13 .38 72.
Clear PET contnr. .48 .31 - .42 .54 72.
PVC .23 .39 .16 .31 72.
Polypropylene 12 .19 .09 .16 72.
Polystyrene .00 .00 .00 .00 72.
Misc. Plastics 2.13 1.66 1.80 2.45 72.
Subtotal: 10.12 3.37 9.47  10.78 72.
YARD WASTE
Grass/Leaves 1.49 4.56 .60 2.38 72.
8rush/prun./stumps .40 2.15 -.02 .82 72.
Subtotal: 1.89 4.97 .92 2.86 72.
ORGANMICS
Lumber 2.46 4.44 1.59 3.32 72.
Textiles 6.59 £.57 5.70 7.48 72.
Rubber A7 .67 .04 .30 72.
Fines 1.84 J1.43 1.56 2.12 72.
Diapers 2.92 2.17 2.49 3.34 72.
foodwaste 18.87 10.04 16.91 20.83 72.
Misc. Organics 9.83 9.33 8.00 11.65 72.
Subtotal: 42.67 11.33 40.46 .  44.89 72.
GLASS
Clear container 3.7 2.12 3.30 4.13 72.
Green container 1.31 1.13 1.09 1.53 72.
8rown container 1.21 1.14 .98 1.43 72.
Misc. Glass .26 1.06 .05 47 72.
Subtotal: 6.49 2.81 5.95 7.04 72.
METALS
Food Contnr./foil .40 .76 .25 .55 72.
Beverage Cans .37 .41 .29 A 72.
Mise. Aluminum .36 .68 .23 .49 72.
Food container 2.05 1.34 1.79 2.32 72.
Other 2.04 2.80 1.49 2.58 72.
Bimetal Cans .04 .22 -.01 .08 72.
Subtotal: 5.25 3.09 4 .65 5.85 72.
INORGANICS
Non-butk ceramics .02 .21 -.02 .06 72.
Misc. Inorganics .56 2.50 .07 1.05 72.
Subtotal: .58 2.51 .09 1.07 72.
HAZARDOQUS UWASTE
Pegticides .03 .09 .01 - 06 72.
Non-pestic. poisens .01 .04 -.00 .01 72.
Paint/Solvent/fuel .02 .13 -.01 .05 72.
Ory Cell batteries .03 .06 .02 .06 72.
Car Batteries .00 .02 -.00 .00 72.
Medical Waste .02 .10 -.00 .03 72.
Misc HHW .10 .30 .04 16 72.
Subtotal: .19 .43 .11 .28 72.
RETURNABLES COUNT
Plastics 1.86 4.35 1.01 2.72 72.
Aluminum 3.10 8.06 1.53 4.67 72.
Glass 2.87 7.7 1.37 4.38 72.
Mean Sample Wt: 233.88
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NYC DSNY 1989 1990 Waste Characterization Study

EXHIBIT 2-9
WASTE COMPOSITION SUMMARY -~ MEDIUM INCOME/HIGH DENSITY
SUMMER 1989
Category SAMPLE#/ROUTE/DATE
WGHTD ST. - t 74
AVRGEX DEV, LCLX UCLX SANPLES -
PAPER :
Corrugated/kraft 5.41 3.9 4.33 6.49 38.
Newsprint 17.36 8. 32 15.09 19.64 38.
office/computer 1.52 2.34 .88 2.16 38.
Magazines/glossy 4.61 4.47 3.39 5.83 38.
Book/phone books 4.08 9.86 1.39 6.77 38.
Non-Corrug. CrdBd. 3.76 1.61 3.32 4.20 38.
Mixed 8.34 5.06 6296 9.72 38,
Subtotal: 45.09 10.31 42.28 47.91 38.
PLASTICS *
Clear HDPE contnr. .41 .32 .32 .50 38.
Color HOPE contnr. .93 .68 74 1.1 38.
LDPE .13 .19 .08 .18 38.
Films & Bags ] 6.28 2.45 5.61 6.95 38.
Green PET contnr. ° .12 .36 .02 .22 38.
Clear PET contnr. .48 44 .36 .61 38.
pPVvC A7 b6 .06 .29 38.
Polypropylene .25 .57 .09 .40 38.
Polystyrene .00 .00 .00 .00 38.
Misc. Plastics 1.93 .99 -1.66 2.20 38.
Subtotal: 10.70 3.50 9.74 11.65 38.
YARD WASTE
Grass/Leaves .05 .30 -.03 .13 38.
Brush/prun./stumps .02 .10 -.00 .05 38.
Subtotal: .07 .31 -.01 .16 38.
ORGANICS
Lumber 2.19 3.50 1,23 3.14 38.
Textiles 4.04 3.18 3.17 4.90 38.
Rubber . .03 A3 -.01 .06 38.
Fines 2.80 1.84 2.30 3. 38.
Diapers 3.1 1.62 2.67 3.55 38.
Foodwaste 10.40 &.67 9.12 11.67 . 38.
Misc. Organics 10.96 8.16 8.73 13.19 38.
Subtotal: 33.53 10.17 30.75 36.31 38,
GLASS '
Clear container 2.41 2.50 1.72 3.09 38.
Green container .87 .93 .62 1.12 38.
Brown container .58 .63 41 .75 38.
Misc. Glass .65 1.5¢ 22 1.09 38.
Subtotal: 4.51 2.79 3.75 5.27 38.
METALS
Food Contnr./foil 37 .37 .27 PN 4 38.
Beverage Cans N7y .50 .31 .58 .38.
Misc. Aluminum A7 .43 .05 .28 - 38,
Food container 2.06 1.7 1.59 2.52 38.
Other .79 1.39 41 1.17 38.
Bimetal Cans .00 .00 .00 .00 38.
Subtotal:  3.82 2.15 3.23 4.40 38.
INORGANICS
Non-bulk ceremics .19 .72 .00 .39 38.
Misc. Inorganics 1.76 4.43 .58 2.96 38.
Subtotal: 1.95 4.43 Th 3.16 38.
HAZARDOUS MWASTE
Pesticides .04 .10 .01 .07 38.
Non-pestic. poisons .02 .08 -.00 .04 38.
Paint/Solvent/fuel .01 .05 -.00 .02 .38.
Dry Cell batteries .04 .15 -.00 .08 38.
Car Batteries .00 .00 .00 .00 38.
Medical Waste .03 <14 -.00 .07 38.
Misc HHW . 19 .38 .08 .29 38.
Subtotal: .33 .48 .20 .46 38.
RETURNABLES COUNRT
Plastics 1.5 4.76 27 2.87 38.
Aluminum 2.49 5.45 1.00 3.98 38.
Glass 1.00 3.1 .15 1.84 38.
Hean Sample Wt:_  245.86
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NYC DSNY 1989 1990 Waste Characterization Study
EXHIBIT 2-10

WASTE COMPOSITION SUMMARY - HIGH INCOME/LOW DENSITY

SUMMER 1989
Category SAMPLE#/ROUTE/DATE
WGHTD ST, . ®/
AVRGEX DEV. LCLX UcLX SAMPLES
PAPER. :
Corrugated/kraft 4.51 3.10 3.67 5.34 39.
Newsprint : 9.17 3.87 - 8.13 10.22 39.
office/computer 1.95 2.28 1.33 2.57 .39.
Magazines/glossy 2.95 3.06 2.13 3.78 39.
Book/phone books - R 1.23 .58 1.264 - 39.
Non-Corrug. CrdBd. 5.64 5.05 4.28 7.00 39.
Mixed 7.19 5.51 5.71 8.68 39.
Subtotal: 32.32 10.51 29.48 35.15 39.
PLASTICS
Clear RDPE coritnr. .56 77 .35 77 39.
Color HDPE contnr. .51 .55 .36 .66 39.
LOPE .22 .31 .14 231 39.
Films & Bags 3.72 1.9 3.20 4.24 39.
Green PET contnr. .08 .13 .04 R 39.
Clear PET contnr. .35 .26 .28 .42 39.
PVC .12 .18 .07 .16 39.
Polypropylene .13 .28 .05 .20 39.
Polystyrene .00 .00 .00 . .00 39.
Misc. Plastics 2.51 1.99 1.97 3.04 39.
Subtotal: 8.19 2.9 7.40 8.97 39.
YARD WASTE
Grass/Leaves 5.74 7.86 3.62 7.86 39.
8rush/prun./stumps 4.79 9.55 2.22 7.37 39.
Subtotal: _10.53 13.82 6.81 14.26 39.
ORGAMICS
Lumber 3.28 4.60 2.04 4.52 39.
Textiles 6.37 5.27 4.95. 7.79 39.
Rubber .31 1.98 -.23 .84 39.
Fines 2.01 1.14 1.70 2.32 39.
Diapers 4.36 2.17 3.77 4.94 39. -
Foodwaste 12.86 6.45 11.13 14.60 .39,
Misc. Orgenics 9.40 . 9.46 6.85 11.95 39.
Subtotal: _38.59 11.22  35.57 41.62 39.
GLASS
Clear container 3.23 1.80 . 2.74 3. 39.
Green container .98 1.37 .61 1.35 39.
Brown container .75 .99 .49 1.02 39.
Misc. Glass : .26 .61 .09 42 39.
Subtotal: 5.22 2.15 4.64 5.80 39.
METALS
Food Contnr./foil " .33 .49 .20 .46 39.
Beverage Cans .37 .38 .27 .48 39.
Misc. Aluminum .06 .23 -.00 12 39.
Food container 1.73 .90 1.49 1.97 39.
Other - 1.10 1.3 .75 1.46 39.
simetal Cans .01 .10 -.01 .04 39.
Subtotal: _ 3.61 1.63  °  3.17 4.05 39.
INORGANiCS
Non-builk ceramics .06 A7 .02 A1 . 39,
Misc. Inorganics .85 *2.56 .16 1.54 . - 39.
Subtotal: 91 2.59 .22 1.61 39.
HAZARDOUS WASTE
Pesticides .03 .11 .00 .06 39.
Non-pestic. poisons .02 .07 .00 .04 39.
Paint/Solvent/fuel .03 .13 -.01 .06 39.
Dry Cell batteries .05 .11 .02 .08 39.
Car Batteries .29 1.42 -.10 .67 39.
Medical Waste .01 .04 -.00 .02 39.
Misc HHM .21 .38 1 .32 39.
Subtotal: .63 1.46 .26 1.03 39.
RETURNABLES COUNRT
Plastics . 1.47 5.63 -.05 2.99 39.
Aluminum 2.51 8.64 .18 4£.84 39.
Glass 1.04 6.17 -.09 2.16 39.
Mean Sample Wt: 277.11
2-13
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NYC DSNY 1989 1990 Waste Characterization Study
EXHIBIT 2-11

WASTE COMPOSITION SUMMARY - HIGH INCOME/MEDIUM DENSITY

SUMMER 1989
Category SAMPLE#/ROUTE/DATE
WGHTD sT. #/
_AVRGEX DEV.  LCLX  ucLx SAMPLES
PAPER . o
Corrugated/kraft 5.44 3.66 4.10 T 6.78 22.
Newsprint 9.54 5.10 7.68 11.61 22.
Office/computer 1.79 2.41 N 2.68 22.
Magazines/glossy 2.36 2.15 1:57 3.15 22.
Book/phone books .96 1.40 .45 1.47 22.
Non-Corrug. CrdBd. 3.66 1.35 3.16 4.15 22.
Mixed 8.07 4.74 '6.33 9.80 22.
Subtotal: 31.82 8.05 28.87 364.76 22.
PLASTICS
Clear HDPE contnr. .72 .66 47 T .96 22.
Color HDPE contnr. .66 .51 .46 .83 22.
* LDPE .36 .29 .25 47 22.
Films & Bags 4.88 2.21 4.07 5.68 22.
Green PET contnr. .20 - .26 .1 .30 22.
Clear PET contnr. 43 47 . .26 .60 22.
pPVvC .16 .43 .00 .32 22.
Polypropylene .12 .16 .06 .18 22.
Polystyrene .00 .00 .00 .00 22.
Misc. Plastics 2.48 2.63 1.51 3.44 22.
Subtotal: 9.99 4.07 8.50 11.48 22.
YARD WASTE
Grass/Leaves 4.11 7.32 1.43 6.78 22.
8rush/prun./stumps .85 3.61 - .67 2.17 22.
Subtotal: 4.95 9.62 1.43 8.47 22.
ORGANICS
Lumber 1.83 2.97 T4 2.92 22.
Textiles 5.82 5.96 - 3.64 8.00 22.
Rubber .02 .07 -.00 .08 22.
Fines 1.70 1.00 1.34 2.07 22.
Diapers 4.25 2.46 3.35 5.15 22.
Fooduwaste 20.75 7.36 18.06 23.45 22.
Misc. Organics 6.53 8.57 3.39 9.66 22.
Subtotal: 40.90 8.50 37.79 44.01 22.
GLASS
Clear container 4.05 2.33 3.20 4.90 22.
Green contsiner 1.21 1.13 .79 1.63 22.
8rown container 1.27 1.46 .73 1.80 22.
Misc. Glass .12 .34 -.00 - 24 22.
Subtotal: _ 6.64 2.79 5.62 7.67 22.
METALS
Food Contnr./foil .36 .72 .10 .63 22.
Beverage Coans 43 .35 .30 .56 T 22.
Misc. Aluminum .13 .21 .05 .20 22.
Food container 2.00 .89 1.67 2.32 22.
Other 2.24 2.92 1.17 3.3 22,
Bimetal Cans .00 .00 - .00 .00 22.
Subtotal: _5.16 3.16. 4.00 6.31 22.
INORGAMICS
Non- ceramics .04 A6 -.01 .09 22.
Misc. Inorganics .38 .89 .05 .M 22.
Subtotal: .42 .90 .09 .75 22.
HAZARDOUS WASTE
Pesticides .02 .10 -.02 .06 22.
Non-pestic. poisons .01 .03 -.00 .02 22.
Paint/Solvent/fuel .00 .00 .00 .00 22.
pry Cell batteries .01 .04 -.00 .03 22.
Car Batteries .00 .00 .00 .00 22.
Medical Waste .03 .05 .01 .04 22.
Misc HHW .05 .09 L0 .08 22.
Subtotal: .12 .16 .06 .18 22.
RETURNABLES COUNT
Plastics 2.74 7.96 -.17 5.66 22.
Aluminum 3.86 9.50 .38 7.34 22.
Glass 2.93 6.80 R 5.42 22.
Mean Sample Wt: 268.50
2-14
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NYC DSNY 1989 1990 Waste Characterization Study EXHiBIT 2-12

WASTE COMPOSITION SUMMARY - HIGH INCOME/HICH DENS!ITY

SUMMER 1989
Category SAMPLE#/ROUTE/DATE
WGKTD ST. ; #/
AVRGEX DEV, LCLX UCLX SAMPLES
PAPER .
Corrugated/kraft '$.16 3.23 4.31 6.00 L.
Neusprint 12.64 8.92 10.31 14.97 L1,
Office/computer 2.14 2.64 1.45 2.83 41,
Magezines/glossy 3.97 6.32 2.84 5.10 41,
Book/phone books .43 .96 .18 .68 41.
Non-Corrug. CrdBd. 4.02 2.44 3.38 4.66 41.
Mixed 8.03 4.67 6.81 9.25 41.
Subtotal: 36.38 12.58 33.10 39.67 41,
PLASTICS
Clear HOPE contnr. .67 .49 .SS .80 41,
Color HDPE contnr. 1.05 .99 79 1.3 41,
LOPE .13 .21 .07 .18 41,
Films & Bags 6.90- 2.46 6.26 7.54 61.
Green PET contnr. .09 .13 .06 .13 41,
Clear PET contnr. .65 .61 .49 .80 41,
PVC .15 .21 .09 .20 41,
Polypropylene <14 .20 .09 .19 41.
-Polystyrene .00 .00 .00 .00 41.
Misc. Plastics 2.24 1.36 1.88 2.59 41.
Subtotal: 12.01 3.16 11.19 12.84 41,
YARD WASTE
Grass/tLeaves 1.04 6.21 -.58 2.66 41,
Brugh/prun./stumps .02 .07 -.00 .04 41,
Subtotal: 1.05 6.21 -.57 2.68 41.
ORGANICS
Lumber .94 2.30 .34 1.56 61,
Textiles 6.38 6.05 4.80 7.95 41,
Rubber .07 .24 .01 .14 41,
Fines 3.77 3.35 2.90 4.65 61,
Diapers 3.29 .72 2.58 4.00 41.
Foodwaste ] 11.03 7.61 9.04 13.02 41,
Misc. Organics 1%.71 10.41 12.00 17.43 41,
Subtotal: 40.20 13.54 36.67 43.73 41,
GLASS -
Clear container 2.04 1.78 1.58 2.51 1.
Green container .95 2.70 .25 1.66 41.
Brown container .72 .99 47 .98 41.
Misc. Glass .41 1.21 .09 .72 41.
Subtotal: 4.13 3.38 3.25 5.01 41.
METALS
Food Contnr./foil .91 .84 .69 1.13 . AR
Beverage Cans .31 .37 .22 .41 41,
Misc. Aluminum 27 .57 .12 .42 41,
Food container 2.36 1.44 1.99 2.74 41,
Other 1.26 2.10 .71 1.81 41,
Bimetal Cans .00 .00 .00 .00 41,
Subtotal: 5.12 2.88 4.37 5.87 41,
INORGANICS
Non-bulk ceramics .03 .09 .00 .05 41,
Misc. Inorganics .86 4.35 -.28 2.00 41:
Subtotel: .89 4.35 -.25 2.02 41,
HAZAROQUS WASTE
Pesticides .01 .05 -.01 .02 41,
Non-pestic. poisons .02 .16 -.02 .06 41,
- Paint/Solvent/fuel .04 .13 .01 .08 41.
Dry Cell batteries .03 .06 .01 .05 41,
Car Batteries .00 .00 .00 .00 41.
Medical Waste .00 .01 -.00 .01 a1,
Misc HHW .11 .27 .04 .18 41,
Subtotal: .21 .35 .12 .30 41.
RETURNABLES COUNT
Plastics 1.57 4.00 .52 2.61 41,
Aluminum 4.42 18.52 -.41 9.25 41,
Glass 1.41 4.73 .18 2.64 41.
Mean Sample Wt: 276.86
2-15
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NYC DSNY 1989 1990 Waste Characterization Study

EXHIBIT 2-12
WASTE COMPOSITION SUMMARY - HICH INCOME/HIGH DENSITY
SUMMER 1989
Category SAMPLE#/ROUTE/DATE
WGHTD ST. ; #®/
AVRGEX DEV. LCLX UCLX SAMPLES
PAPER .
Corrugeted/kraft 5.16 3.23 4.31 6.00 41.
Newsprint 12.64 8.92 10.31 14.97 41,
Office/computer 2.14 2.64 1.45 2.83 41,
Magazines/glossy 3.97 4£.32 2.84 $.10 41,
Book/phone books .43 .96 .18 .68 4.
Non-Corrug. CrdBd. 4.02 2.44 3.38 6.66 41,
Mixed 8.03 4.67 6.81 9.25 L.
Subtotal: _36.38 12.58 33.10 39.67 &1,
PLASTICS
Clear HDPE contar. .67 .49 .55 .80 L.
Color HDPE contar. 1.05 .99 .79 1.3 41,
LDPE .13 21 .07 .18 41,
Films & Bags 6.90 2.46 6.26 7.54 41,
Green PET contnr. .09 .13 .06 .13 4.
Clear PET contnr. .65 .61 49 .80 61.
pve A H 21 .09 .20 4.
Polypropylene .14 .20 .09 .19 L,
-Polystyrene .00 .00 .00 .00 &1,
Misc. Plastics 2.24 1.36 1.88 2.59 41,
Subtotal: 12.01 3.16 11.19 12.84 41,
YARD WASTE
Grass/Leaves 1.04 6.21 -.58 2.66 4,
8rush/prun./stumps .02 .07 -.00 .04 41,
Subtotal: 1.05 6.21 -.57 2.68 1.
ORGANICS
Lumber .94 2.30 .34 1.54 41,
Textiles 6.38 6.05 4.80 7.95 41,
Rubber .07 .24 .01 14 41,
Fines 3.77 3.35 2.90 4.65 L.
Diapers 3.29 2.72 2.58 4.00 AN
Foodwaste 11.03 7.61 9.04 13.02 41,
Misc. Organics 146.7 10.41  12.00 17.43 1.
Subtotal: 40.20 13.54 36.67 43.73 41,
GLASS -
Clear container 2.04 1.78 1.58 2.51 L1,
Green container .95 2.70 .25 1.66 41.
Brown container .72 .99 47 .98 41.
Misc. Glass .41 1.21 .09 .72 L.
Subtotal: 4.13 3.38 3.25 5.01 &1,
METALS
Food Contnr./foil 91 .84 .69 1.13 . 41.
Beverage Cans .31 .37 .22 41 41,
Misc. Aluminum .27 .57 .12 42 41,
Food contafner 2.36 1.44 1.99 2.74 41,
Other 1.26 2.10 N 1.8 4.
Bimetel Cans .00 .00 .00 .00 41.
Subtotal: _ 5.12 2.88 4.37 5.87 1.
INORGANICS
Non-butk ceramics .03 .09 .00 .05 41, .
Misc. Inorganics .86 4.35 -.28 2.00 61
Subtotael: .89 4,35 - .25 2.02 41,
HAZARDOUS MASTE
Pesticides .01 .05 -.01 .02 41,
Non-pestic. poisons .02 .16 -.02 .06 41.
- Paint/Solvent/fuel .04 .13 .01 .08 41.
Bry Cell batteries .03 .06 .01 .05 41,
Car Batteries .00 .00 .00 .00 41,
Medical Waste .00 .01 -.00 .01 41,
Misc HHW .11 .27 .04 .18 41,
Subtotatl: .21 .35 .12 .30 1.
RETURNABLES COUNT
Plastics 1.57 4.00 .52 2.61 41,
Aluminum 4.42 18.52 -4 9.25 41,
Glass 1.41 4.73 .18 2.64 41,
Mean Sample Wt:_ 276.86
2-15
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SECTION 3

RESIDENTIAL WASTE ANALYSIS
FALL 1989

APPROACH

Field sorting and weighing procedures in Fall 1989 were similar to Summer 1989
activities (Section 2). The purpose of the waste sorting and classification
was to estimate waste types and quantities generated from selected residential
routes served by City forces. For the Fall 1989 activities, field work for
the residential waste sector commenced on Monday, October 23, 1989, with
sorting activities completed by Saturday, October 28, 1989. As in the
preceding season, residential waste loads originated from pre-designated City
routes, generally described by the project’s nine sampling strata. Waste
Toads were delivered to two work sites for sampling, measurement, and weighing
activities.

A listing of residential loads delivered to each work site is given in
Exhibits 3-1 and 3-2. The number of incoming vehicles ranged from two to six
vehicles on a daily basis; each vehicle was identified by originating
Department of Sanitation district and sector numbers, census tract, and
project sampling stratum.

The number of refuse samples obtained and sorted by components per residential
stratum is shown in Exhibit 3-3. A total of 329 residential waste samples
were sorted and classified according to 45 component categories during the
Fall 1989 activities.

WASTE COMPOSITION RESULTS
As described later in Section 6, residential MSW samples did not- include bulky
waste items such as furniture, appliances, tires, etc. Therefore, it was

necessary to augment the waste composition observed during field sampling with
bulk item survey data and historical bulk collection data maintained by DOS.
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Tabulated composition results for each of the nine residential strata, are
presented in Exhibits 3-4 through 3-12, as follows:

Exhibit Residential Strata

Low Income/Low Density

Low Income/Medium Density
Low Income/High Density
Medium Income/Low Density
Medium Income/Medium Density
Medium Income/High Density
High Income/Low Density

High Income/Medium Density
High Income/High Density

' '
NS

t
P et D

wwwwc‘owwww
©
N -0

Summary calculations of component percentages show weighted averages, as well
as standard deviation, lower and upper confidence intervals (95 percent
Tevel), and the number of samples obtained and classified by the project’s
residential strata. '

The mean result for each sample strata was then adjusted to include a known
weight of bulk items, based on the bulk item survey and DOS records. A
summary of the adjusted totals are presented in Exhibit 3-13.

3-2
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EXHIBIT 3-1
RESIDENTIAL LOADS DELIVERED TO MTS SITE
FALL 1989
Daily Census - Sampling Strata
Date Load No. District Sector . Tract (Income/Density)
10/23/89 1 BX-W-8 81 281 HH
2 MN-W-9 93 233 LH
3 BX-E-9 91 48 LH
4 QN-W-1 13 69 LM
10/24/89 1 MN-W-12 123 281 MH
2 QN-W-1 15 151 MM
10/25/89 1 MN-W-9 93 233 LH
2 BX-W-8 81 281 HH
3 BX-E-9 93 208 ML
4 BX-E-6 91 48 LH
5 BX-E-9 94 70 MM
6 QN-W-1 15 141 ML
10/26/89 1 MN-W-12 123 281 MH
2 QN-W-1 13 69 LM
10/27/89 1 BX-W-8 81 281 HH
2 BX-E-9 91 48 LH
3 MN-W-9 93 233 LH
) QN-W-1 15 151 MM
10/28/89 1 BX-E-9 93 208 ML
2 MN-W-12 123 281 MH
3 QN-W-1 15 141 Mi
4 BX-E-9 94 70 MM
3-3
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EXHIBIT 3-2
RESIDENTIAL LOADS DELIVERED TO HAMILTON AVENUE SITE
FALL 1989

Daily Census = Sampling Strata

.Date Load No. District  Sector Tract (Income/Density)
10/23/89 . 1 QN-W-3 31 363 LL
2 QN-W-3 . 32 289 : HH
3 QN-W-2 21 - 249 HM
4 BK-17 174 782 MM
10/24/89 1 BK-14 142 524 HL
QN-W-3 31 347 HL
QN-W-2 21 263 MM
10/25/89 1 BK-14 142 518 HM
2 QN-W-2 22 181 MH
3 BK-18 181 974 LL_
4 BK-5 53 1120 LM
5 BK-17 174 782 MM
10/26/89 1 QN-¥-2 21 249 HM
2 QN-W-3 32 289 HH
3 QN-¥-3 31 363 LL
10/27/89 1 BK-14 142 524 HL
2 QN-W-2 21 263 MM
3 BK-17 174 782 MM
4 QN-W-3 31 347 HL
10/28/89 1 BK-14 142 518 HM
2 QN-W-2 22 181 MH
3 BK-18 181 974 LL
4 BK-5 53 1120 LM

3-4
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EXHIBIT 3-3

SORT SAMPLES OBTAINED BY RESIDENTIAL SAMPLING STRATA

FALL 1989
Assigned Code Residential Number of
(Income/Density) Sampling Strata Sort Samples
LL Low Income/Low Density 32
LM Low Income/Medium Density 33
LH Low Income/High Density 36
ML Medium Income/Low Density 33
MM Medium Income/Medium Density 65
MH Medium Income/High Density 37
HL High Income/Low Density 28
HM High Income/Medium Density 27
HH High Income/High Density 38
TOTAL 329

Volume Two: Residential Results
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EXHIBIT 3-4
WASTE COMPOSITION SUMMARY - LOW INCOME/LOW DENSITY

FALL 1989
Category SAMPLE#/ROUTE/DATE
* WGHTD ST. #/
AVRGEX DEV. LCLX UcLX - _SAMPLES
PAPER
Corrugated/kraft 4.68 3.7 - 3.56 5.80 32.
Newsprint 10,49 3.73 9.38 11.680 32.
Office/computer " 1.68 2.52 .93 2.43 32.
Magazines/glossy 3.52 3.49 2.48 4.56 32.
‘Book/phone books 1.28 2.06 .67 1.89 32.
Non-Corrug. CrdBd. 3.67 2.98 2.78 4.55 32.
Mixed 16.58 13.04 12.69 20.46 32.
Subtotal: _41.89 11.49 38.47 45.31 32.
PLASTICS
Clear HDPE contnr. .48 .41 .36 .60 32.
Color HDPE contnr. .55 .55 .38 .71 32.
LOPE .15 .20 .09 21 32,
Films & Bags &.44 2.37 3.7 5.15 .32.
Green PET contnr. .08 .23 .01 .15 32.
Clear PET contnr. .35 40 24 A7 32.
PVC .25 © .65 .05 44 32.
Polypropylene A7 .29 .09 .26 32.
Polystyrene .52 .65 .32 4 32.
Misc. Plastics 1.23 1.35 .83 1.63 32.
Subtotal: __8.22 3.27 7.25 9.19 32,
YARD WASTE
Grass/Leaves 5.65 7.07 3.55 7.76 32.
Brush/prun./stumps 1.10 3.82 -.03 2.264 32.
- Subtotal: _ 6.76 7.38 4.56 8.95 32.
ORGANICS
Lumber 1.07 1.63 .58 1.55 32.
Textiles 4.80 4.18 3.55 6.04 32.
Rubber .04 .14 .00 .09 32.
Fines 2.23 .90 1.96 2.50 32. -
Diapers 3.36 3.65 2.27 h.6h 32.
Foodwaste 13.87 7.54 11.63 16.12 32.
Misc. Organics 7.54 6.80 5.51 9.56 32.
Subtotal: _32.91 10.96 29.65 36.17 32.
GLASS
Clear container 3.70 2.25 3.03 4.37 32.
Green container .7 .55 . .58 .90 32.
8rown container .69 .60 .51 .87 32.
Misc. Glass .17 .61 -.01 .35 32.
Subtotal: _5.30 2.46 4.57 6.03 32.
METALS
Food Contnr./foil .49 .50 34 .64 32.
Beverage Cans .28 .26 .21 .36 32.
Misc, Aluminum 23 .88 -.03 49 32.
Food container 1.81 1.07 1.49 2.13 32.
Other . 1.77 1.83 1.22 2.3 32.
Bimetal Cans .07 .49 -.08 .21 32.
Subtotal: _ 4,65 2.52 3.90 5.40 32,
INORGANICS
Non-bulk ceramics A7 .66 -.03 .36 . 32.
Misc. Inorganics .08 .35 -.02 .19 32.
Subtotal: .25 .73 .03 47 32,
HAZARDOUS WASTE .
Pesticides .01 .02 -.00 01 32.
Non-pestic. poisons .00 .03 -.00 .01 32.
Paint/Solvent/fuel .00 .00 .00 .00 32.
Dry Cell batteries .01 .03 .00 .02 32.
Car Batteries .00 .00 .00 .00 32.
Medical Waste .00 .01 .00 .01 32.
Misc HHW .00 .00 .00 .00 32.
Subtotal: 03 .06 .01 .04 _ 32,
RETURNABLES COUNT
Plastics 3.7 8.13 1.32 6.16 32.
Aluminum 3.42 7.08 1.3 5.52 32.
Glass 5.19 7.59 2.93° 7.45 32.
Mean Sample Wt:_ 271.64
3-6
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NYC DSNY 1989 1990 Waste Characterization Study EXHIBIT 3-S5

WASTE COMPOSITION SUMMARY - LOW INCOME/MEDIUM DENSITY

FALL 1989
Categor: SAMPLE#/ROUTE /DATE
WGHTD ST. : #/
. AVRGEX DEV. (X} 4 ucLx SAMPLES
PAPER
Corrugated/kraft 5.16 4.07 * 3.96 6.35 33.
Newsprint 8.40 5.19 6.87 9.92 '33.
Office/computer 43 .93 .16 .7 33,
Magazines/glossy 2.41 2.02 1.81 3.00 33.
Book/phone books 76 1.3 .38 1.15 ‘33,
Non-Corrug. Crdsd. 2.15 1.89 1.59 2.70 33.
Mixed 11.29 9.11 8.63 13.96 33.
Subtotal: _30.59 . 10.50 27.52 33.67 33.
PLASTICS
Clear HDPE contnr. .56 &7 43 70 33.
Color HDPE contnr. .49 .34 - .39 .59 33.
LOPE .16 .22 .09 .22 33.
Films & Bags 5.04 2.50 4.3 5.78 33,
Green PET contnr. .05 .07 .03 .07 33.
Clear PET contnr. 34 .32 .25 .63 33.
PVC .36 1.21 .00 N 33.
Polypropylene .23 .38 .12 34 33.
Polystyrene 64 . .57 .48 .81 33.
Misc. Plastics - 1.38 1.84 .84 1.92 33.
Subtotal: _ 9.25 3.99 _8.08 J0.62 33
YARD WASTE )
Grass/Leaves 6.28 6.07 .  2.50 6.06 33.
Brush/prun./stumps - .13 .41 .01 T W24 33,
: Subtotal: _ 4.41 6.04 2.64 _6.17 33.
ORGANICS
" Lumber 3.68 6.00 1.92 5.44 33.
Textiles 4.81 3.84 .3.68 5.93 33
Rubbe¢ .17 .57 .00 .34 33
Fines 2.46 1.61 1.99 2.93 33
Oiapers 3.59 2.13 2.96 4.21 33.
Foodwaste 15.82 9.42 13.06 18.58 33,
Misc. Organics 11.08 7.39 8.91 13.25 33,
Subtotal: _41.61 11.63 38.20 45.02 33
GLASS
Clear container 2.99 1.35 2.59 3.39 33
Green container .99 .89 73 1.285 33.
8rown céntainer .61 67 42 .81 33.
Misc. Glass .21 .40 .09 .32 33.
Subtotal: _ 4.80 2.05 4.20 5.40 33.
METALS ’ ;
Food Contnr./foil .39 .31 .30 .48 33.
Beverage Cans .3 .27 .23 .39 33.
Misc. Aluminum .10 .39 -.01 .21 .33,
Food container 1.98 .95 1.7 2.26 33.
Other 3.58 4.32 2.3 4.85 33.
8imetal Cans .03 .19 -.02 .09 . 33.
Subtotal: _ 6.40 3.98 5.23 7.56 33.
INORGANICS
Non-bulk ceramits .35 1.89 -.20 91 33.
Misc. Inorganics 2.50 ©5.08 1.01 3.98 33.
Subtotal: _ 2.85 5.23 1.32 - 4.38 33.
HAZARDOUS WASTE
Pesticides .00 .00 .00 .00 33.
Non-pestic. poisons - .00 .00 .00 .00 33.
Paint/Solvent/fuel .02 .18 -.03 .08 33,
Dry Celt batteries .03 .1 .00 - .07 33.
Car Batteries .00 .00 .00 .00 33.
Medical Waste .01 .01 .00 .01 . 33.
Misc HHW .03 .14 -.01 .07 33.
Subtotal: .09 .25 .02 17 33.
RETURNABLES COUNT
Plastics 2.95 10.38 -.09 5.99 33.
Aluminum 4,23 10.20 1.24 7.22 33.
Glass . 4.28 8.99 1.65 6.9 33.
Mean Sample Wt:__286.76
3-7
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EXHIBIT 3-6

WASTE COMPOSITION SUMMARY - LOW INCOME/HIGH DENSITY

FALL 1989
Category SAMPLE#/ROUTE/DATE
WGHTD ST. . #/
: AVRGEX _  DEV. __ LCLY ucLx SAMPLES
PAPER . .
Corrugated/kraft . 6.19 2.59 T 5.47 6.92 36.
Newsprint 8.19 5.12 6.76 9.63 36.
Office/computer .1 . .03 .19 36.
“Magazines/glossy 2.25 2.18 1.64 2.86 36.
Book/phone books .30 .58 .13 46 36.
Non-Corrug. Crd8d. 2.93 1.99  2.37 3.49 36.
Mixed 9.82 .  5.02 8.42 ' 11.23 36.
Subtotal: _29.80 10.43 26.87__ 32.73 36.
PLASTICS
Clear HDPE contnr. .72 49 .58 . .86 36.
Color KDPE contnr. 69 46 .57 .82 36.
LDPE 21 .40 .10 .32 36.
films & Bags 6.62 2.11 6.03 7.21 36.
Green PET contnr. .12 20 07 .18 36.
Clear PET contnr. .50 .38 39 .60 36.
PVC .26 .48 S § | .38 36.
Polypropylene .15 .19 .10 .20 36.
Polystyrene .96 .61 76 1.1 36.
Misc. Plastics 1.03 1.01 .75 1.32 36.
Subtotal: _11.22 2,44 -10.53 11.90 36.
YARD MASTE
Grass/Leaves .25 .83 .01 .48 36.
Brush/prun./stumps .00 .00 .00. .00 36.
Subtotal: .25 .83 .01 48 35,
ORGANICS .
Lumber 2.57 2.07 1.99 3.15 36.
Textiles 7.46 6.72 5.58 9.35 36.
Rubber .04 .18 -.01 .09 36.
Fines 2.81 1.57 2.37 3.25 36.
Diapers 4.4 2.62 3.67 5.14 36.
Fooduwaste : 16.11 7.37 14.04 18.18 36.
_ Misc, Organics 9.47 6.7 7.59 11.35 36.
Subtotal: _42.87  10.43 39.95 45.80 36.
GLASS
Clear container 3.22 1.98 2.67 3.78 36.
Green container 1.77 1.98 1.22 2.33 36.
Brown container 1.18 .84 .95 1.42 36.
Misc. Glass .26 .60 .10 43 36.
_ Subtotal: _6.44 3.58 5.43 7.44 _36.
METALS
food Contnr./foil .49 47 .36 .62 36.
Beverage Cans R4 .32 - .35 .53 36.
Misc. Aluminum .15 .39 .04 .26 36.
Food container 2.79 .95 2.53 3.06 . 36,
Other 2.03 3.29 .11 2.95 36.
Bimetal Cans .00 .00 -.00 .00 . 36.
- Subtotal: _ 5.91 3.82 4.84 _6.98 ‘36,
INORGANICS .
Non-bulk ceramics .05 2 0 -0 .10 36.
Misc. Inorganics 2.99 6.51 1.16 4.82 36.
Subtotal: __ 3.04 _6.49 1.22 4.86 36.
HAZARDOUS WASTE
Pesticides .00 .01 -.00 .01 36.
Non-pestic. poisons .00 .00 .00 .00 36.
Paint/Solvent/fuel 43 2.94 -39 0 1.25 36.
Dry Cell batteries .01 .05 -.00 .03 36.
Car Batteries .00 .00 .00 .00 36.
Medical Waste .02 .09 -.00 .05 36.
Misc HHW .00 .00 .00 .00 36.
Subtotal: 47 3.09 -.38 1.32 36.
RETURNABLES COUNT
Plastics 1.70 6.7 -.18 3.58 36.
Aluminum 4.72 9.41 2.08 7.36 36.
‘Glass 4.76 10.51 1.81 7.7 36

Mean Sample Wt:_294.12
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EXHIBIT 3-7
WASTE COMPOSITION SUMMARY - MEDIUM INCOME/LOW DENSITY
FALL 1989
Category SAMPLE#/ROUTE/DATE
WGHTD ST, #/
AVRGEX _ OEV. _ LCLX UCLY __ SAMPLES
PAPER
Corrugated/kraft 7.50 3.7 - 6.40 8.59 33.
Newsprint 9.63 3.31 8.66 10.60 33.
office/computer © 1.06 2.1 A 1.69 33.
Magazines/glossy 3.18 3.53 2.15 6.22 33.
Book/phone books .42 1.00 .12 .7 33.
Non-Corrug. Crd8d. 2.62 1.61 - 2.4 3.09 33.
Mixed 13.28 6.44 11.40 15.17 33,
Subtotal: _37.68 9.20 34.99 40.38 33.
PLASTICS
Clear HOPE contnr. .59 42 47 .72 33.
Color HOPE contnr. .64 .48 .50 .78 33.
LDPE .14 .25 .07 21 33.
Films & Bags 4.30 1.82 3.83 4. 77 33.
Green PET contnr. .09 .16 04 .14 33.
Clear PET contnr. - .48 - .35 .38 59 . 33.
PVC A7 .29 .08 .25 33.
Polypropylene .12 .15 .08 .17 33. .
Polystyrene’ C.97 .44 .84 1.10 33.
Misc. Plastics 121 1.88 .66 1.77 33.
Subtotal: __8.73 3.2 7.78 9.68 33,
YARD WASTE ,
Grass/Leaves 7.41 6.25 5.58 9.24 33
8rush/prun./stumps .55 1.7 .04 1.06 33.
¥ Subtotal: __7.96 6.52 6.05 9.87 33.
ORGANICS
Lumber 2.32 2.43 1.1 3.04 33.
Textiles 3.66 3.04 2.77 4.55 33.
Rubber .10 .53 -.06 26 33.
Fines 2.15 1.30 1.77 2.53 33.
Diapers 3.10 1.57 2.64 3.56 33.
Fooduaste 13.00 5.97 11.25 14.75 33.
Misc. Organics 7.3 5.70 5.67 9.01 33.
Subtotal: _31.67 7.65 29.43 33.91 33.
GLASS
Clear container 2.86 1.47 2.43 3.29 33.
Green container .99 1.02 .69 1.28 33.
Brown container 1.28 .97 99 1.56 33.
Misc. Glass .16 .41 .04 .29 33.
: Subtotal: _5.29 2.82 b6.46 6.12 33.
METALS . _
food Contnr./foll N .48 .56 .85 33.
Beverage Cans 346 .25 .27 .42 33.
Misc. Aluminum .26 1.40 -.15 67 33.
Food container 2.08 1.21 1.73 2.464 33.
Other 1.94 1.95 1.37 2.52 33.
Bimetal Cans .02 .08 -.01 .04 33.
Subtotal 5.35 2.74 4.55 6.16 33.
INORGANICS
Non-bulk ceramics 13 34 .03 .23 33.
Misc. Inorganics 2.97  7.09 .89 5.05 . 33.
Subtotal: __3.10 7.07 1.03 5.17 33.
HAZARDOUS UWASTE
Pesticides .00 .00 .00 .00 33.
Non-pestic. poisons .00 .00 .00 .00 33.
Paint/Solvent/fuel .08 40 -.04 .20 33,
Dry Cell batteries .03 .08 .00 .08 33.
Car Batteries .00 .00 .00 .00 33.
Medical Maste .00 .01 -.00 .01 33.
Misc HHW 1 .54 -.05 27 33.
Subtotal: .22 69 .02 42 33.
RETURNABLES COUNT
Plastics 1.72 4.13 .51 2.94 33.
Aluminum 3.80 7.02 1.7 5.85 33.
Glass 3.65 7.25 1.53 5.78 33.
Mean Sample Wt:__235.49
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EXHIBIT 3-8
WASTE COMPOSITION SUMMARY - MEDIUM INCOME/MEDIUM DENSITY
FALL 1989 -
Category SAMPLE#/ROUTE/DATE
HGHTD ST, . #/
AVRGEX __ DEV. LCLX ucLXx SAMPLES
PAPER . o
Corrugated/kraft 5.51 3.3 T 4.82 6.19 65.
Newsprint 10.59 6.92 9.17 12.02 &5.
Office/computer .81 1.39 .52 1.09° 65.
Magazines/glossy 2.84 2.63 2.29 3.38 65.
Book/phone books 1.00 1.61 .67 1.33 65.
Non-Corrug. Crdsd. 2.43 2.16 1.99 2.87 65S.
Mixed ‘ 14.14 9.10 12.26 16.01 . 65.
Subtotal: _37.31 10.63 35.13 39.50 65.
PLASTICS
Clear HDPE contnr. .43 .39 .35 .51 65.
Color HOPE contnr. .54 41 46 .63 * 65,
LDPE : .18 . .54 .07 .29 -65.
Films & Bags 5.36 3.17 4.7 6.01 65.
Green PET contne. .08 .16 .05 .12 65.
Clear PET contnr. .43 .40 .35 .51 65.
PVC .08 .12 .05 .10 T 6S.
Polypropylene .23 49 .13 .33 65.
Polystyrene 77 1.15 .56 1.01 65.
Misc. Plastics - 1.32 1.87 -.93 “1.70 6S.
Subtotal: _ 9.42 4.17 8.57 10.28 [
YARD WASTE
Grass/Leaves 2.52 5.48 1.40 3.65 65.
Brush/prun./stumps .10 42 .01 .18 65.
Subtotal: _ 2.62 S.47 1.49 3.74 65.
ORGANICS .
Lumber 3.8 - 5.70 2.67 5.01 65.
Textiles 5.67 5.70 4.50 6.84 65.
Rubber .07 .20 .03 =11 65.
Fines . 2.09 1.34 1.82 2.37 65.
Diapers 3.70 2.46 3.20 4.21 65.
Foodwaste 15.58 6.77 14.19 16.98 65.
Misc. Organics . 1.4 5.47 6.28 8.53 65.
Subtotal: _38.37 8.05 36.71 40.02 _65.
GLASS
Clear container 3.15 1.86 _2.76 3.53 65.
.Green container .93 .79 77 1.09 65.
Brown container .70 .78 .56 .86 65.
Misc. Glass .18 .60 - .05 .30 65.
Subtotal: _ 4.95 2.48 4,44 5.46 65.
METALS
food Contnr./foil 57 T .83 A .70 6S.
Beverage Cans .33 .37 .26 41 65.
Misc. Aluminum .14 2 -0 .28 65.
food container 2.05 1.00 1.84 2.25 65,
Other 1.58 1.84 1.20 1.96 65.
Bimetal Cans .04 .29 -.02 .10 65.
Subtotal: _ 4.71 2.20 4.25 5.16 65.
INORGANICS
Non-bulk ceramics .10 .35 .03 47 65.
Misc. lnorganics 2.20 4.99 1.17 3.22 65.
Subtotal: __2.30 4.96 1.28  3.32 65,
HAZARDOUS WASTE
Pesticides .01 .06 -.00 .02 65.
Non-pestic. poisons .00 .00 .00 .00 65.
Paint/Solvent/fuel .05 37 -.03 .13 65.
Dry Cell batteries .01 .03 .00, .02 65.
Car Batteries .23 1.54 -.08 .55 65.
Medical Waste .01 .06 -.00 .02 65.
Misc HHW .01 .06 -.00 .02 65.

Subtotal : 232 1.60 =01 .65 65.

RETURNABLES COUNT

Plastics 2.81 7.38 1.29 4.33 65.
Aluminum 3.92 10.09 1.84 6.00 65.
Glass &.12 8.78 2.31 5.92 65.
Mean Sample Wt:_262.56
3-10

Volume Two: Residential Results



NYC DSNY 1989 1990 Waste Characterization Study

EXHIBIT 3-9
WASTE COMPOSITION SUMMARY - MEDIUM INCOME/HIGH DENSITY
. FALL 1989
Category SAMPLE#/ROUTE /DATE
WGHTD ST. g #/
A % DEV. LCL% UcL%x SAMPLES
PAPER -
Corrugated/kraft 5.77 3.78 T 473 6.82 37.
Neusprint 18,23 10.48 - 15.32 21.13 37.
of fice/computer .83 1.2 | L4 1.23 37.
Magazines/glossy 3.82 2.82 3.04 4.60 37.
Book/phone books 1.01 1.79 .52 1.51 37.
Non-Corrug. CrdBd. 1.98 1.89 1.46 2.51 37.
Mixed . 12.71 8.03 10.48 14.93 37.
Subtotal: _44.35 11.80 41.09 47.62 37,
PLASTICS
Clear HOPE contnr. .33 .29 .25 41 37.
Color HDPE contnr. .35 .40 .24 .46 37.
LOPE .12 .29 .04 .20 37.
Films & Bags 6.07 3.54 5.09 7.05 37.
Green PET contnr. .04 .08 .02 .07 37.
Clear PET contnr. .31 26 .24 .38 37.
PVC .05 .09 .02 .07 37.
Polypropylene A1 .13 .08 .15 37.
Polystyrene .87 .78 .65 1.09 37.
Misc. Plastics 1.20 2.59 .48 1.92 37.
: Subtotal: _ 9.45 5.66 7.89 11.02 37.
YARD WASTE
Grass/Leaves 6.59 10.13 3.78 9.39 37.
Brush/prun. /s tumps .07 .38 -.03 .18 37.
) Subtotal: __6.66_ _ 10.12 3.86 9.46 37.
ORGANICS
Lumber 74 1.54 31 1.16 37.
Textiles 5.07 5.37 3.58 6.55 37.
Rubber .06 .22 -.00 .12 37.
Fines 1.86 1.15 1.54 2.18 37.
Diapers 1.7 1.13 1.60 2,22 37.
Foodwaste 11.50 7.38 9.46 13.54 37.
Misc. Organics 5.96 4.07 4.864 7.09 37.
Subtotal: _27.09 8.96 26.61 29.57 37.
GLASS
Clear container . 2.61 1.67 2.15 3.08 37.
Green container .81 .82 .58 1.06 37.
Brown container .36 .56 2 K-T4 37.
Misc. Glass 27 .95 .00 .53 37.
; Subtotal: __4.06 2.43 3.38 4.73° 37,
METALS
Food Contnr./foil 46 .57 .30 .61 37.
Beverage Cans .23 .20 17 .28 37..
Misc. Aluminum - .55 1.63 - .10 1.01 37.
Food container 1.84 1.60 1.40 2.29 37.
Other 2.96 4.84 1.61 4.30 37.
Bimetal tans .04 .25 -.03 .1 37.
Subtotal: _ 6.08 S.11 4.67 7.50 37.
INORGANICS
Non-bulk ceramics .09 35 -.01 .18 37.
Misc. Inorganics 1.73 4.74 41 3.04 37.
Subtotal: 1.81 4.74 =50 3.12 .37,
HAZARDOUS WASTE ’
Pesticides .00 .00 .00 .00 37.
Non-pestic. poisons .00 .00 .00 .00 37.
Paint/Solvent/fuel .43 2.98 -.39 1.26 37.
Dry Cell batteries .02 .08 -.00 .04 37.
Car Batteries .00 .00 .00 .00 37.
Medical Waste .02 .M -.01 .05 37.
Misc HHW .02 .13 -.02 .06 37.
Subtotal: 49 3.18 -39 - 1.37 37.
RETURNABLES COUNT
Plastics 1.79 7.47 -.28 3.86 37.
Aluminum 2.98 7.80 .82 5.14 37.
Glass ) 2.70 5.29 1.23 4.16 37.
Mean Sample Wt:_268.57
3-11
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EXHIBIT 3-10
WASTE COMPOSITION SUMMARY - HIGH INCOME/LOW DENSITY

FALL 1989
Category SAMPLE#/ROUTE/DATE
WGHTD ST. #/
AVRGEX DEV. LCL% ucLX SAMPLES
PAPER
Corrugated/kraft 3.90 3.54 T 2.76 5.04 28.
Neusprint 11.85 6.77 9.68 14.03 28.
Office/computer 1.63 2.50 .83 2.4% 28.
Magazines/glossy 4.23 3.32 3.16 5.30 28.
Book/phone books 2.12 2.95 1.17 3.07 28.
Non-Corrug. CrdBd. 1.93 1.89 1.32 2.54 28.
Mixed i 13.52 10.79 10.05 16.99 28.
Subtotal: _39.19 12.99 35.01 43.36 28.
PLASTICS
Clear HOPE contnr. 36 ) .26 W44 28.
Cotor HOPE contnr. .72 .59 .53 K| 28.
LDPE .12 .16 .07 A7 28.
Films & Bags 2.98 1.05 - 2.65 3.32 . 28.
Green PET contnr. .05 .07 .02 .07 28.
Clear PET contnr. .26 .30 17 .36 28,
PVC . .05 .08 .02 .08 28.
Polypropylene .27 42 .13 40 28.
Polystyrene .37 49 21 .52 28.
Misc. Plastics .80 .72 .57 1.03 28.
Subtotal: _ 5.96 1.87 5.36 6.56 28.
YARD WASTE
Grass/Leaves 12.56 9.79 9.41 15.7 28.
Brush/prun./stumps L1 L 1,46 -.06 .38 28.
Subtotal: _12.97 10.14 9.71 16.23 28.
ORGANICS
Lumber - 1.61 1.73 1.05 2.16 28.
Textiles 2.51 2.22 1.80 3.23 28.
Rubber .92 6.17 -.42 2.26 28.
Fines 1.97 1.07 1.62 2.3 28.
Diapers 3.06 2.09 2.3¢9 3.3 28.
Foodwaste 13.61 7.45 11.22 16.01 28.
Misc. Organics 7.97 7.48 5.57 10.38 28.
Subtotal: _31.65 12.05 27.78 35.53 28.
GLASS
Clear container 2.60 1.83 2.02 3.19 28.
Green container .55 .47 .40 .70 28.
Brown container 76 .98 .44 1.07 28.
Misc. Glass .00 .00 .00 .00 28.
Subtotal: __3.91 2.41 3.14 4.69 . 28,
METALS
Food Contnr./foil .41 .64 .20, .61 - 28.
8everage Cans .28 .32 .18 .39 28.
Misc. Aluminum .21 .53 04 .38 28.
Food container 1.43 1.31 1.00 1.85 28.
Other 3.09 6.57 .98 5.20 28.
Bimetal Cans .01 .06 -.01 .03 28.
Subtotal: __5.42 6.33 3.39 7.46 28.
INORGANICS
-Non-bulk ceramics 42 1.68 -.12 .96 28.
Misc. Inorganics 44 1.44 -.02 .90 28.
Subtotal: ___ .86 2.13 .18 1.55 28.
HAZARDOUS WASTE
Pesticides .00 .00 .00 - .00 28.
Non-pestic. poisons .00 .00 .00 .00 28.
Paint/Solvent/fuel .0t .08 -.0 .06 28.
Dry Cell .batteries .01 .03 -.00 . .02 28.
Car Batteries .00 .00 .00 .00 28.
Medical Waste .00 .01 -.00 .01 28.
Misc HHW .00 .00 -.00 .00 28.

Subtotal: .02 .08 =00 .05 28.

RETURNABLES COUNT

Plastics 3.00 7.04 73 5.26 28.
Atuminum 3.58 8.43 .87 6.29 28.
Glass ’ 5.58 14.06 1.66 10.10 28.
Mean Sample Wt:_ 271.61
3-12
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EXHIBIT 3-11
WASTE COMPOS1TION SUMMARY - HIGH INCOME/MEDIUM DENSITY

FALL. 1989
Category : SAMPLE#/ROUTE/OATE
WGHTO ST. ; #/
AVRGEX 0EV. LCL% UCLX SAMPLES
APER .
Corrugated/kraft 4.95 4,00 - 3.64 6.26 .27
Newsprint 13.03 7.52 10.56 15.49 27.
Office/computer .97 1.61 .64 1.50 27.
Magazines/glossy 1.83 2.51 1.00 2.65 7.
8ook/phone books 2.21 3.27 1.1 3.28 27.
Non-Corrug. CrdBd. 2.85 4.15 1.49 4.21 7.
Mixed 15.25 - 12.20 11.25 19.25 27.
Subtotal: 41.08 1.77 37.22 46.94 27.
PLASTICS .
Clear HDPE contnr. .38 .32 .27 .48 7.
Color HDPE contnr. .52 .45 .38 .67 27.
LDPE N .12 07 .15 27.
Films & Bags 5.7 2.28 4.97 6.46 27.
Green PET contnr. .09 .10 .05 .12 27.
Clear PET contnr. .30 .26 .22 39 7.
pPVC ' .08 .10 .05 1 27.
Polypropylene .20 41 .06 .33 27.
Polystyrene .35 47 .19 .50 7.
Misc, Plastics 1.99 2.39 1.21 2.78 27.
Subtotal: _ 9.72 3.03 8.3 10.71 27,
YARD WASTE
Grass/Leaves 4.08 6.04 2.10 6.06 27.
Brush/prun. /stumps .00 .00 .00 .00 27.
: Subtotal: 4.08 6.04 2.10 6.06 27.
ORGANICS
Lumber . 2.90 4.13 1.54 4.25 7.
Textiles 4.25 3.1 3.22 5.28 27.
Rubber .00 .00 .00 .00 27.
Fines 2.11 1.05 1.7 2.45 27.
Diapers 4.40 2.82 3.47 5.32 27.
Foodwaste 14.04 6.72 11.84 16.25 27.
Misc. Organics 7.51 6.54 5.36 9.65 27.
Subtotal: _35.21 10.5¢9 31.74 38.68 27.
GLASS
Clear container -3.28 1.77 2.7 3.86 27.
Green container .75 .87 47 1.04 27.
Brown container .60 .74 .36 .84 27.
Misc. Glass .00 - .00 .00 .00 27.
Subtotal: __4.63 2.23 3.90 S5.36 27.
METALS
Food Contnr./foil 47 .60 .27 .66 - ar.
Beverage Cans .34 .40 .21 N Y 4 7. -
Misc. Aluminum .12 .28 .03 .21 27.
- Food container 1.97 .95 1.65 2.28 27.
Other .80 .90 .50 1.09 27.
8imetal Cans .10 .57 -.09 .29 27.
Subtotal: _3.79 1.70 3.23 - 4.35 27.
INORGANICS .
Non-bulk ceramics .07 31 -.03 .18 27.
Misc. Inorganics 1.35 2.68 47 2.23 27.
Subtotal: _ 1.42 2.66 .58 2.29 27.
HAZARDOUS WASTE
Pesticides .00 .00 .00 .00 27.
Non-pestic. poisons .00 .00 .00 .00 27.
Paint/Solvent/fuel .0 .08 -.01 .04 27.
Dry Cell batteries .01 .04 -.00 .03 27.
Car Batteries .00 .00 .00 .00 27.
Medical Waste .02 1N -.01 .06 7.
Misc HHW .01 .06 -.01 .03 27.
Subtotal: .07 .15 .02 211 27,
RETURNABLES COUNT
Plastics 4,64 7.72 2.1 7.17 7.
Aluminum 3.67 7.60 1.18 6.16 27
‘Glass 4. 79 5.96 2.84 6.75
Mean Sample Wer:_ 266.53
3-13
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EXHIBIT 3-12
WASTE COMPOSITION SUMMARY - HIGH INCOME/HIGH DENSITY
' FALL 1989
Category SAMPLE#/ROUTE/DATE
WGHTD - ST, #/
AVRGEX DEV.  LCL% ucLx SAMPLES

PAPER
Corrugated/kraft 5.12 3.05 - 4,29 5.95 38.
Newsprint 18.26 8.20 16.02 20.50 38.
Office/computer .58 1.49 17 .99 38.
Magazines/glossy 6.33 3.3 3.3 5.32 38.
Book/phone books .70 2.02 .15 1.25 38.
Non-Corrug. . CrdBd. 2.15 1.56 1.72 2.58 38.
Mixed 16.57 10.45 13.72 19.42 38.

Subtotal: _~7.71 10,724 L4.72 350.70 38.

PLASTICS
Clear HDPE contnr. .42 .43 .30 - .53 38. .
Color HDPE contnr. .68 .62 51 .85 38.
LOPE " 1N .22 .05 .17 38.
Films & Bags 6.48- 2.66 5.73 7.21 38.
Green PET contnr. .09 1N .06 .12 38.
Clear PET contnr, .36 .26 .30 .43 38.
PVC .14 31 .06 .23 38.
Polypropylene . .29 .50 .16 .43 38.
Polystyrene 1.07 .81 .85 1.29 38.
Misc. Plastics .86 1.70 .39 1.32 38.

Subtotal: _10.50 4.03 9.40 _21.60 38.

YARD WASTE
Grass/Leaves 3.93% 6.93 2.03 R 38.
Brush/prun./stumps .59 2.15 .00 1.18 38.

. Subtotal: __4.52 7.48 2.48 6.56 38.

ORGANICS
Lumber 1.64 3.01 .82 2.46 38.
Textiles 4. 11 3.28 3.21 5.00 38.
Rubber 16 .92 -1 .39 38.
Fines 2.08 1.21 1.75 2.41 38.
Diapers 2.90 2.01 2.35 3.45 38.
Foodwaste 10.94 -7.47 8.90 12.9% 38.
Misc. Organics 5.65 4.85 4.32 5.97 38.

Subtotal: 27 .44 9.53 24 .84 30.08 38.

GLASS
Clear container 2.48 1.89 1.97 3.00 38.
Green container A .58 .26 57 38.
Brown container . .64 .87 40 .87 38.
Misc. Glass 42 1.88 -.10 .93 38.

- Subtotal: _3.95 3.13 3.10 4.81 38.

METALS J
Food Contnr./foil .- .51 .65 .33 .69 38.
8everage Cans .35 47 .23 .48 38.
Misc. Aluminum .42 1.88 -.09 .93 38.
food container 1.92 9% 1.67 2.18 38.
Other 2.26 2.80 1.50 3.03 38.
Bimetal Cans .00 .00 .00 .00 38,

Subtotal: _ 5.47 4.08 4.36 6.59 38.

INORGANICS
Non-bulk ceramics .02 .09 -.00 .05 38.
Misc. Inorganics .30 .92 .05 .55 38.

Subtotal: 232 .92 .07 .57 38.

HAZARDOUS WASTE *

. Pesticides .00 .00 -.00 .00 38.
Non-pestic. poisons .00 .01 -.00 .0 38.
Paint/Solvent/fuel .02 .08 .00 .05 38.
Ory Cell batteries .03 .10 -.00 .05 38.
Car Batteries .00 .00 .00 .00 38.
Medical Waste .0 .07 -.00 .03 38.
Misc HHW .00 .00 .00 .00 38.

Subtotal: 207 6 .02 A 38.

RETURNABLES COUNT
Plastics 2.75 6.63 .9 4.56 38.
Aluminum 3.58 10.05 .83 6.33 38.
Glass 2.76 6.85 .89 4.63 38.

Mean Sample Wt:_ 289.66
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SECTION 4

RESIDENTIAL WASTE ANALYSIS
WINTER 1990

APPROACH

Field sorting and weighing procedures in Winter 1990 were similar to the
preceding seasonal sorts. The purpose of the waste sorting and classification
was to estimate waste types and quantities generated from selected residential
routes based on the waste components present in the disposed refuse. For the
Winter 1990 activities, field work for the residential waste sector was
conducted over two l-week periods. Field data for this season were collected
at the MTS work site from Monday, January 29 to February 3, 1990. Field data
for Winter 1990 at the Hamilton Avenue work site were collected from Monday,
March 12 to March 17, 1990. As in the preceding seasons, residential waste
loads originated from pre-designated City routes, generally described by the
project’s nine sampling strata. Waste loads were delivered by DOS vehicles to
the two work sites for subsequent sampling, measurement, and weighing
activities.

A listing of residential loads delivered to each work site is given in
Exhibits 4-1 and 4-2. The number of incoming vehicles ranged from two to six
vehicles on a daily basis; each vehicle was identified by originating
Department of Sanitation district and sector, census tract, and project
sampling stratum. '

The number of refuse samples obtained and sorted by components: per residential
stratum is shown in Exhibit 4-3. A total of 317 residential waste samples
were sorted and classified according to 45 component categories during the
Winter 1990 activities.

WASTE COMPOSITION RESULTS
As described later in Section 6, kesidentia] MSW samples did not include bulky
waste items such as furniture, appliances, tires, etc. Therefore, it was

necessary to augment the waste composition observed during field sampling with
bulk item survey data and historical bulk collection data maintained by DOS.
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Tabulated composition results for each of the nine residential strata, are
presented in Exhibits 4-4 through 4-12, as follows:

Exhibit Residential Strata

4-4 Low Income/Low Density

4-5 Low Income/Medium Density
4-6 Low Income/High Density

4-7 Medium Income/Low Density
4-8 Medium Income/Medium Density
4-9 Medium Income/High Density
4-1

-10 High Income/Low Density
4-11 High Income/Medium Density
4-12 High Income/High Density

Summary. calculations of component percentages in these Exhibits .show weighted
averages, as well as standard deviation, lower and upper confidence intervals
(95 percent level), and the number of samples obtained and classified by the
project’s residential strata. ' -

The mean result for each sample strata was then adjusted to include a known

weight of bulk items, based on the bulk item survey and DOS records. A
summary of the adjusted totals are presented in Exhibit 4-13.

o fspieal

4-2
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EXHIBIT 4-1
RESIDENTIAL LOADS DELIVERED To MTS SITE
‘ "~ WINTER 1990
Daily _ Census Sampling Strata
Date _ Load No. District Sector Tract (Income/Density)
01/29/90 1 BX-E-9 91 48 . LH
2 MN-W-9 93 233 LH
3 BX-W-9 81 281 HH
4 QN-W-1 13 69 LM
01/30/90 1 MN-W-12 123 281 MH
2 QN-W-1 15 151 MM
01/31/90 1 BX-W-8 81 281 HH
2 BX-E-9 91 48 LH
3 MN-W-9 93 233 LH
4 QN-W-1 15 141 ML
5 BX-E-9 93 208 ML
6 BX-E-9 94 70 MM
02/01/90 1 MN-W-12 123 281 MH
2 QN-W-1 13 69 LM
02/02/90 1 BX-W-8 81 281 HH
2 BX-E-9 91 48 LH
3 MN-W-9 93 233 LH
4 QN-W-1 15 151 MM
02/03/90 1 MN-W-12 123 281 MH
2 BX-E-9 93 208 ML
3 QN-W-1 15 141 ML
4 BX-E-9 94 70 MM
4-3
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EXHIBIT 4-2
RESIDENTIAL LOADS DELIVERED TO HAMILTON AVENUE SITE
WINTER 1990
Daily " Census Sampling Strata
Date Load No. District Sector Tract (Income/Density)
03/12/90 1 BK-E-17 174 782 MM
2 QM-W-2 21 - 249 HM
3 QN-W-3 31 - 363 LL
4 QN-W-3 32 289 HH
03/13/90 1 QN-W-2 21 263 MM
2 BK-E-14 142 524 HL
3 QN-W-3 31 347 HL
03/14/90 1 QN-W-2 22 181 MH
2 BK~E-14 142 518 HM
3 BK-E-18 181 974 LL
4 BK-E-17 174 782 MM
5 BK-N-5 53 1120 LM
03/15/90 1 QN-W-2 21 249 HM
2 QN-W-3 31 263 LL
3 QN-W-3 32 289 HH
03/16/90 1 QN-W-2 21 263 MM
2 BK-E-17 174 782 MM
3 BK-E-14 142 524 HL
4 QN-W-3 31 347 HL
03/17/90 1 BK-E-18 181 974 LL
2 BK-E-14 142 518 HM
3 QN-W-2 22 181 MH
4 BK-N-5 53 1120 LM
a-4
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EXHIBIT 4-3

SORT SAMPLES OBTAINED BY RESIDENTIAL SAMPLING STRATA

WINTER 1990
Assigned Code Residential Number of
(Income/Density) Sampling Strata Sort Samples
LL Low Income/Low Density 32
LM Low Income/Medium Density 32
LH Low Income/High Density 31
ML Medium Income/Low Density 35
MM Medium Income/Medium Density 62
MH Medium Income/High Density 31
HL High Income/Low Density 32
HM High Income/Medium Density 32
HH High Income/High Density 30
TOTAL 317

4-5
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EXHIBIT &4-4

WASTE COMPOSITION SUMMARY - LOW INCOME/LOW DENSITY

Catogorz

PAPER
Corrugated/kraft
Newsprint
Office/computer
Magazines/glossy
8ook/phone books
Non-Corrug. Crdgd.
Mixed

Subtotal:

PLASTICS

Clear HDPE contnr.

Color HDPE contnr.

LDPE

fFilms & Bags

Green PET contnr.

Clear PET contnr.

PVC

Polypropyl ene

Polystyrene

Misc. Plastics
Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun./stumps

Subtotslt:

ORGARICS
Lumber
Textiles
Rubber
Fines
Diapers
Foodwaste
disc. Organics
Subtotal:

GLASS
Clear container
Green container
Brown container
Migc. Glass
Subtotal:

METALS
Food Contnr./foil
Beverage Cans
Misc. Aluminum
food container
Other
8imetal Cans

Subtotal:

INORGANICS
Non-bulk ceramics
Misc. Inorganics
Subtotal:

HAZARDOUS WASTE
Pesticides
Non-pestic. poisons
Paint/Solvent/fuel
Ory Cell batteries
Car Batteries
Medical Waste
Misc HHW :

Subtotal:

RETURNABLES COUNT
Plastics
Aluminum
Glass
Rean Sample Mt:

WINTER 1990
SAMPLER/ROUTE/DATE
WGHTL - sT. *
AVRGEX  DEV.  LCLX ucLx SAMPLES
3.81 4.85 2.37 5.25 . 32.
7.36 3.82 6.22 8.50 32.
.22 .64 .03 e 32.
2.86 3.34 1.87 3.86 32.
.34 .84 .09 .59 32.
2.58 .9 2.30 2.86 32.
12.29 4.70 10.89 13.69 32,
29.47 _ 9.04 26.78 32.16 32.
.56 .46 .43 .70 32,
.62 .40 .50 7% 32.
.03 .04 .02 .04 32.
4.22 1.51 3.77 4.68 32.
.09 .30 -.00 .18 32,
.54 .43 41 .67 32.
A7 31 .07 .26 32.
.05 RY .02 .09 32.
1.16 1.06 .84 1.47 32.
1.16 1.26 .78 1.53 32.
8.60 2.60 7.83 9.38 32.
6.96 10.65 3.79 10.13 32.
4.08 8.01 1.69 6.46 32,
11.04 11.76 7.54 14.564 32,
1.30 1.61 .82 1.78 32.
4.78 3.64 3.69 5.86 32.
N .60 -.04 .32 32,
2.38 1.58 1.91 2.85 32.
4.41 2.45 3.68 5.4 32.
14.38 7.70 12.09 16.67 32.
8.25 5.50 6.62 9.89 32.
35.65 9.50 32.82 38.48 32.
" 4.39 2.34 3.69 5.00 32.
1.18 1.00 .89 1.48 - 32.
.92 .70 .7 1.13 32.
.02 .13 -.02 .06 32.
6.51 3.13 5.58 - 7.45 32.
.75 .76 .53 .98 32.
.38 .48 .24 .53 32.
.00 .01 -.00 .00 32.
2.68 1.00 2.38 2.98 32.
2.33 2.21 1.67 2.99 32.
.00 .01 .00 .01 32.
6.15 2.49 5.41 6.89 32.
.53 1.62 .06 1.0 32.
1.83 3.63 75 2.91 32.
2.35 4.05 1,15 3.56 32.
.01 .09 -.01 .04 32.
.07 .36 -.03 .18 32.
.00 .00 .00 .00 32.
.02 .03 .01 .02 32.
.00 .00 .00 .00 32,
.02 .05 .00 .03 32.
.10 48 -,04 .25 32.
.22 .61 .06 41 32.
3.79 11.08 .50 7.09 32.
4.06 7.52 1.82 6.30 32.
6.04 12.50 2.31 9.76 32.
326.16
4-6
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Category

PAPER
Corrugated/kraft
Newsprint
Office/computer
Magazines/glossy
Book/phone books
Won-Corrug. Crdsd.
Mixed

Subtotal:

PLASTICS

Clear HOPE contnr.

Color HDPE contnr.

LDPE

Films & Bags

Green PET contnr.

Clesr PET contnr.

pPVvC

Polypropytene

Polystyrene

Migc. Plastics
Subtotal:

YARD WASTE
Grass/Leaves
8rush/prun./stumps

Subtotat :

ORGANICS
Lumber
Textiles
Rubber
Fines
Diapers
Foodwaste
Migse. Organics
Subtotal:

GLASS
Clear contasiner
Green conteiner
Brown container
Misc. Glass
Subtotat:

METALS
Food Contnr./foil
Beverage Cans
Nisc. Aluminum
Food container
Other
Bimetal Cans

Subtotsl:

INORGANICS
Non-bulk ceramics
Nise. Inorganics
Subtotal :

HAZARDOUS WASTE
Pesticides
Non-pestic. poisons
Paint/Solvent/fuet
Dry Cell batteries
Car Batteries
Medical Waste
Misc HHW

Subtotal:

RETURNABLES COUNT
Plastics
Aluminum
Glass

Kean Sample Wt:'

NYC DSNY 1989 1990 Waste Characterization Study

EXHIBIT 4-5
WASTE COMPOSITION SUMMARY - LOW INCOME/MEDIUM DENSITY
WINTER 1990
SAMPLE#/ROUTE /DATE
WGHTD s1. #/
AVRGEX DEV, LCLX UcLX SAMPLES
5.63 3.54 4.57 6.68 32.
8.47 5.23, 6.9 10.03 32.
A7 .43 .04 .30 32.
2.15 1.72 1.64 2.66 32.
.49 .91 .22 .76 32,
2.73 1.62 2.25 3.22 32,
12,34 6.02 ° - 10.55 4.4 32.
31.99 8.07 - 29.59  34.39 32,
.62 .30 .53 .70 32.
.63 .37 .52 7% 32.
.03 .07 .01 .05 32.
5.81 1.49 5.37 6.26 32.
.15 .18 .10 .21 32.
.58 .37 47 .69 32.
.08 .16 .03 .13 32.
.06 % .02 A0 32
.96 .52 .81 1.12 32.
1.05 .92 .77 1.32 32.
9.98 1.99 9.39 10.57 32,
1.67 3.23 .7 2.63 32.
.28 1.28 -.10 .66 32.
1.94 4.09 .73 3.6 - 32.
2.30 2.74 1.48 3.1 32.
4.52 2.97 3.66 5.41 32.
.07 .21 .00 .13 32,
2.49 1.29 2.11 2.88 32.
3.69 1.76 3.16 4.21 32.
16.86 9.15 14.14 19.59 32.
14.21 7.41 12.00 16.41 32.
44.14 8.93 41.48 46.80 32,
2.57 1.39 2.16 2.99 32.
1.06 91 .79 1.34 32.
.72 .n .51 .93 32.
.12 .64 -.07 3 32.
4.48 2.24 3.82 5.15 32.
.51 .34 .40 .61 32.
.53 .63 .34 .7 32.
.03 .18 -.02 .08 32.
2.18 1.07 1.86 2.49 32.
1.97 1.82 1.43 2.51 32,
.01 .02 .00 .01 32.
5.21 2.17 4.57 5.86 32,
.10 .21 .04 a7 32.
2.03 3.62 .95 3.1 32,
2.13 3.63 1.05 3.21 32.
.00 .00 .00 .00 32.
.00 .00 .00 .00 32.
.00 .00 .00 .00 32.
.06 .10 .03 .09 32.
.00 .00 .00 .00 32.
.02 .06 -.00 .04 32.
.04 2 .01 .08 32.
.12 .18 .06 17 32,
3.19 9.61 .33 6.05 32.
5.53 10.83 2.31 8.75 32.
.87 13.61 .82 8.92 32.
336.76
4-7
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Category

PAPER
Corrugated/kraft
Newsprint
Office/computer
Magazines/glossy
Book/phone books
Non-Corrug. CrdBd.
Mixed

Subtotal:

PLASTICS

T Clear HDPE contnr.
Color HDPE contnr.
LDPE
Films & Bags
Green PET contar.
Clesr PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

YARD WASTE
Grass/Leaves
Brugh/prun./stumps

Subtotal:

ORGANICS
Lumber
Textiles
Rubber
fines
Diapers
Foodwaste
Misc. Organics
Subtotal:

GLASS
Clear container
Green container
8rown contasiner
Misc. Glass
Subtotal:

HETALS
food Contnr./foit
B8everage Cans
Mise. Aluminum
Food container

Other
Bimetal Cans
Subtotal:
INORGANICS

Non-bulk ceramics
Misc. Inorganics
Subtotat:

HAZARDOUS WASTE
Pesticides
Non-pestic. poisons
Paint/Solvent/fuel
bry Cell batteries
Car Batteries
Medical Waste
Misc HHW

Subtotal:

RETURNABLES COUNT
Plastics
Aluminum
Glass
Mean Sample Wt:

NYC DSNY 1989 1990 Waste Characterization Study

EXHIBIT 4-6
WASTE COMPOSITION SUMMARY - LOW INCOME/HIGH DENSITY
WINTER 1990
SAMPLE#/ROUTE/DATE
WGHTD ST. ’ #/
AVRGEX DEV. LCLX UcLx SAMPLES
5.70 2.09 5.07 6.36 31.
7.38 5.68 - 5.66 9.10 31.
.25 .57 .08 .42 31.
1.60 1.66 1.10 2.1 3.
.40 1.40 -.02 .82 31.
3.15 1.94 2.56 3.73 3.
9.91 5.14 8.36 11.46 31.
28.40. 8.10 25.95 30.85 31.
-84 .87 .57 1.10 31.
.76 .28 .67 .85 31.
.08 14 D4 .13 31.
5.26 2.17 4.60 5.9 31.
.18 .26 .10 .26 31.
.54 .34 b4 64 31.
.25 .93 -.03 .56 31.
.16 .20 - .10 .22 31.
.88 .42 .75 1.00 31.
1.46 1.52 1.00 1.92 31.
10.41 2.49 9.66 11.17 31.
.60 1.81 .05 1.15 31.
.02 .07 -.0 .04 .
.62 1.81 .07 1.16 31.
1.30 1.38 .88 1.7 31.
5.45 3.35 b.44 6.47 3.
.12 .27 .06 .20 3.
2.21 1.00 1.90 2.51 31.
6.02 3.04 5.1 6.94 31.
18.05 8.18 15.57 20.52 3.
11.22 4.51 9.86 12.59 31.
44.37 9.37 41.54 47.20 31,
4.46 2.37 3.76 5.18 31.
1.51 1.18 1.16 1.87 31.
1.54 .99 1.26 1.86 3
.00 .02 -.00 .01 31
7.52 2.87 6.65 8.38 31
47 .40 .35 .59 31
.41 .31 .32 .51 31.
.00 .02 -.00 .01 31.
2.9 1.09 2.58 3.24 31.
2.31 2.39 1.58 3.03 31.
.08 .42 -.05 .21 31.
6.18 2.44 5.44 6.92. 31.
.62 1.87 .06 1.19 31.
1.3 3.21 .34 2.28 3.
1.93 T4 .80 3.06 31.
.00 .00 .00 .00 31.
.00 .00 .00 .00 3.
.53 1.36 1 .94 3.
.02 .05 .01 .04 n.
.00 .00 -00 .00 31.
.02 .03 .01 .03 31.
) .02 .00 .01 31.
.37 1.42 .14 1.00 31.
2.47 6.28 .57 4.37. 31.
5.23 14.17 .95 9.52 1.
6.81 26.29 -.53 16.16
331.00
4-8
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EXHIBIT 4-7
WASTE COMPOSITION SUMMARY - MEDIUM INCOME/LOW DENSITY
WINTER 1990 #
Category SAMPLE#/ROUTE/DATE
: WGKTD ST. -
AVRGEX DEV. LCLX UCLX SAMPLES
PAPER
Corrugated/kraft 5.65 2.64 4.90 6.40 35.
Neuwsprint 9.18 5.79 7.53 10.82 35.
Office/computer 1.27 1.81 76 1.79 3s.
Magazines/glossy 2.49 1.92 1.94 3.04 35.
Book/phone books .41 .94 . W15 .68 35.
Non-Corrug. CrdBd. 2.61 1.61 2.15 3.07 3s.
Mixed 13.59 5.58 12.00 15.17 35. -
Subtotal: 35.20 8.35 . 32.82 37.57 - 35.
PLASTICS
Clear HOPE contnr. .56 .58 .40 .73 35.
Color HOPE contnr. .63 .81 .40 .86 3s.
LDPE .11 .16 . .07 .16 35.
Films & Bags 5.06 2.02 4.49 5.64 35.
Green PET contnr. « 10 .15 ..06 .15 35.
Clear PET contnr. .55 .35 .45 .65 35.
PVC .11 .21 .06 217 3s.
Polypropytene .09 17 .05 14 3s.
Polystyrene .97 .64 .79 1.15 3s.
Misc. Plastics 1.36 1.12 1.04 -1.68 35.
. Subtotal: _ 9.55 2.79 8.76 10.35 35.
YARD WASTE
Grass/Leaves 1.81 3.2 .89 2.73 3s.
8rush/prun./stumps .26 1.39 -.15 .64 3s.
co Subtotal: 2.06 3.74 .99 3.12 35.
ORGANICS
Lumber .89 1.44 .48 1.30 35.
Textiles 5.43 4.01 4.29 6.57 35.
Rubber .10 .20 .04 .15 35.
Fines 2.97 1.21 2.62 .3 35.
Diapers 4.20 2.24 3.56 4.84 3s.
Fooduaste 14,19 6.37 12.38 16.00 35.
Misc. Organics 9.03 5.58 7.44 10.62 35.
Subtotal: 36.81 7.98 34.54 39.08 35.
GLASS
Cleer container 3.06 1.17 2.73 3.40 35.
Green container .98 1.04 .68 1.27 35.
Brown container .77 .90 - .51 1.02 3s.
Misc. Glass .03 A7 -.01 .08 35.
Subtotal: _ 4.84 2.21 4.21 5.47 35.
METALS
Food Contnr./foil .56 .33 .46 .65 3s5.
Beverage Cans .38 .26 .31 .46 3s.
Misc. Aluminum .10 .39 -.01 .21 35.
Food container 2.53 1.14 2.20 2.85 35.
Other 2.26 2.99 1.40 . 35.
Bimetal Cans .00 .01 .00 -0 35.
Subtotal: 5.83 3.20 4.92 6.74 35.
INORGANICS
Non-bulk ceramics .40 .83 A7 .64 35.
Misc. Inorganics 5.17 8.73 2.68 7.65 . 35.
Subtotal: 5.57 8.70 3.09 - 8.05 35.
HAZARDOUS WASTE
Pesticides .00 .00 .00 .00 35.
Non-pestic. poisons .00 .01 -.00 .01 35.
Paint/Solvent/fuel .07 .28 -.01 .15 35.
Ory Cell batteries 046 12 .01 .08 35.
Car Batteries .00 .00 -.00 .00 3s.
Hedical Waste .02 .04 .01 .03 3s.
Misc HHW .01 . .03 -.00 .02 3s.
Subtotal: .14 .31 .05 .23 35.
. RETURNABLES COUNT
' Plastics 2.55 4.87 1.16 3.93 35.
Atuminum 4.52 8.42 2.4 6.93 3s.
Glass 4.80 12.70 1.19 8.42 3s.
N Mean Sample Wt: 311.88
4-9
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EXHIBIT 4-8
WASTE COMPOSITION SUMMARY - MEDIUM INCOME/MEDIUM DENSITY
WINTER 1990
Cltegorz SAMPLE#/ROUTE/DATE
UGHTD ST. #/
AVRGEX DEV. LCLX ucLx SAMPLES

PAPER
Corrugated/kraft 4.82 2.73 4.24 5.39 62.
Neuwsprint 9.16 5.61 7.98 10.34 62.
" Office/computer .32 .56 .20 . ohb 62.
Magazines/glossy 2.64 2.25 2.17 3N 62.
8ook/phone books .29 .70 .14 Y - 62. .
Non-Corrug. Crdsd. 3.22 1.29 2.95 3.49 62.
Mixed 13.94 - 4.76 12.93 14.94 62.

Subtotal: 34.38 8.02 32.69 36.07 62,

PLASTICS
Clear HOPE contnr. .72 .81 .55 .89 62.
Color HOPE contnr. .65 .38 .57 73 62.
LDPE .08 .18 .04 .12 62.
Fitms & Bags 5.62 2.1 5.18 6.07 62.
Green PET contnr. .13 .20 .08 A7 62.
Clear PET contnr. .67 .32 .60 .74 62.
pPVC : .12 .19 .08 .15 a2.
Polypropylene .09 .22 .04 4 62.
Polystyrene 1.1 .61 1.01 1.26 62.
Misc. Plastics 1.26 1.47 .96 1.57 62.

Subtotal: 10.48 2.90 9.86 11.09 62.

YARD WASTE
Grass/Leaves 1.08 2.87 .48 1.69 62.
8rush/prun./stumps .7 1.86 .32 N 62.

Subtotal: 1.80 3.36 1.09 2.51 62.

ORGANICS
Lumber 1.7 2.72 1.16 2.31 62.
Textiles 4.73 3.14 4.07 5.39 62.
Rubber .07 .32 .00 .16 62.
Fines : 2.07 1.26 1.81 2.34 62.
Diapers 5.07 3.12 4.41 5.72 62.
Foodwaste 16.49 6.68 15.09 17.90 62.
Misc. Organics 7.1% 5.05 6.07 8.20 62.

Subtotal: 37.31 9.38 35.33 39.28 62.

GLASS .

- Clear container 4.45 2.13 4.00 4.90 62.
Green container 1.35 1.35 1.07 1.63 62.
8rown container 1.01 .67 .87 1.16 62.
Migc. Glass .21 .81 .04 .38 62.

Subtotal: 7.02 3.18 6.35 7.69 82,

METALS
Food Contnr./foil .73 .95 .53 .93 - 62.
B8everage Cans .43 .27 .37 .49 62.
Misc. Aluminum .00 - .04 -.00 .01 62.
Food container 2.52 1.29 2.25 2.79 62.
Other . 1.98 2.92 1.37 2.60 62.
Bimetal Cans .01 .03 .00 .02 62.

Subtotal: 5,68 ~ 3.10 5.03 6.33 62.

INORGANICS
Non-butk ceramics .30 1.4 .01 .60 62.
Misc. Inorganics 2.82 4.5 1.87 3.77 62.

Subtotal: 3.12 4.61 2.15 4.09 .62,

HAZARDOUS WASTE
Pesticides . .00 .04 -.01 .01 62.
Non-pestic. poisons .06 .38 C-.02 4 62.
Paint/Solvent/fuel .06 .34 -.01 .13 62.
Dry Cell batteries .04 .16 .01 .08 62.
Car Batteries .00 © .00 .00 - .00 62.
Medical Waste .02 .06 .01 .03 62.
Mise HHW .03 .21 +.01 .08 62.

Subtotal: .22 61 .09 .35 62.

RETURNABLES COUNT
Plastics 4.03 13.23 1.24 6.81 62.
Atuminum - 5.92 13.10 3.16 8.68 62.
Glass 7.03 20,23 2.77 11.30 62.

Mean Sample Wt:__341.61
4-10
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EXHIBIT 4-9
WASTE COMPOSITION SUMMARY - MEDIUM INCOME/HICH DENSITY
WINTER 1990
Category ’ SAMPLE#/ROUTE/DATE
WGHTOD ST. #/ d
AVRGEX DEV. LCLX UcLx SANPLES
PAPER _ .
Corrugated/kraft 4.03 2.22 3.36 4.70 31.
Neuwsprint 15.57 6.01 13.76 17.39 .
Office/computer 1.50 3.15 .55 2.46 3.
Magazines/glossy 4.69 3.88 3.52 5.87 3n.
8Book/phone books .31 .84 .05 .56 31.
Non-Corrug. CrdBd. 2.69 1.94 2.10 3.27 3.
Mixed 16.05 5.31 14.45 17.66 3.
Subtotal: 44.84 8.16 42.37 47.31 31.
PLASTICS
Clear HDPE contnr. .39 .29 .30 .48 3.
Color HDPE contnr. .60 .55 .43 .76 3.
LDPE Co .06 .10 .03 .09 31.
Films & Bags 7.13 2.88 26,26 8.00 n.
Green PET contnr. .10 .12 .07 .14 3.
Clear PET contnr. .55 .26 47 © .63 3.
PVC : .19 .21 .13 .25 3.
Potypropylene .08 1 .05 .12 -1
Polystyrene 1.25 .79 1.02 1.49 31.
Misc, Plastics 1.04 1.17 .69 1.39 31,
Subtotal: 11.4% 3.13 10.46 12.36 31.
YARD VUASTE
Grass/Leaves .70 2.23 .03 1.38 3.
8rush/prun. /stumps 1.16 3.60 .07 2.25 3.
Subtotal: 1.86 4.08 .62 3.09 31.
ORGANICS ]
Lumber . 1.48 2.03 .87 2.09 31.
Textiles . 3.63 2.58 2.85 4.42 n.
Rubber .06 14 . .01 .10 31.
Fines 1.87 1.04 1.55 2.18 31.
Diapers 2.86 1.60 - 2.37 3.34 31.
foodwaste . 14.05 5.37 12.43 15.67 31.
Misc. Organics 6.99 2.98 6.09 7.89 3.
Subtotal: 30.94 7.67 28.62 33.26 31.
GLASS
Clear container 3.04 1.41 2.62 3.47 31.
Green.container 9 .67 .70 .1 31.
Brown container .83 1.29 Jhé 1.22 31.
Misc. Glass .02 .06 -.00 .03 31.
Subtotal: 4.79 2.00 4.19 5.40 31.
METALS
Food Contnr./foil .53 .29 R .61
Beverage Cans .37 .53 .21 .53 31.
Misc. Aluminum .02 .07 -.00 .04 31.
Food container 2.02 .76 1.79 2.26 3"
Other ’ 1.70 2.68 .89 2.52 31.
8imetal Cans .00 .00 -.00 .00 31.
Subtotal: 4.64 2.72 3.82 5.47 31
INORGANICS
Non-bulk ceramics .26 .65 .07 .46 31.
Misc. lnorganics 1.13 2.26 45 1.81 3.
Subtotal: 1.39 2.30 - .70 2.09 31.
HAZARDOUS WASTE
Pesticides .00 .00 .00 .00 31.
Non-pestic. poisons. .01 .06 =.01 .03 31.
Paint/Solvent/fuel .09 40 -.03 .21 3.
Dry Cell batteries .01 .03 - .00 .02 31.
Car Batteries .00 .00 .00 .00 3.
Medical Waste .02 .03 .01 .02 3.
Misc HHW .01 .03 -.00 .01 3.
Subtotal: .13 .41 .00 .25 31.
RETURNABLES COUNT
Plastics 2.60 7.72 .27 4.94 n.
Altuminum 4.22 13.85 .03 8.41 3.
Glass : -4.39 16.09 -.48 Q.26 31.
Mean Sample Wt:_ 357.04
4-11
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EXHIBIT 4-10
WASTE COMPOS!TION SUMMARY - HIGH INCOME/LOW DENSITY

) WINTER 1990
Category T SAMPLE#/ROUTE/DATE
WGHTD ST. &/
AVRGEX DEV. LCLX UCLZ SAMPLES
PAPER .
Corrugated/kraft 5.48 5.66 3.79 - 7.16 32.
Newsprint 6.07 3.33 5.08 7.07 32.
Office/computer .36 77 .13 .59 32.
‘Magazines/glossy 2.75 1.79 .21 3.28 3e.
8ook/phone books .49 1.32 .10 .88 32.
Non-Corrug. Crdsd. 2.52 1.52 2.07 2.97 32.
Nixed 11.98 4.42 10.67 13.30 32.
Subtotal: -29.65 7.96 27.28 32.02 - 32,
PLASTICS
Clear HDPE contnr. .33 .23 .26 .40 32.
Color HDPE contnr. .54 .31 .45 " .63 32.
LOPE .02 .04 .01 .03 32.
Films & Bags 4.064 1.41 3.62 4.46 32.
Green PET contnr. .05 .08 -03 07 32.
Clear PET contnr. .43 .21 .37 49 32.
PVC .03 .04 .01 .04 32.
Polypropylene .05 .08 .02 .07 32.
Polystyrene .96 .43 .83 1.08 32.
Misc., Plastics 74 .80 .50 .98 32.
Subtotal: 7.17 1.83 6.62 7.7 32.
YARD WASTE
Grass/Leaves 19.15 19.19 13.44 24.86 32.
Brush/prun./stumps .89 3.10 -.04 1.81 32.
Subtotal: 20,04 19.28 14.30 25.78 32.
ORGANICS
Lumber 3.30 3.08 2.38 4.22 32.
Textiles 5.63 4.3 4.35 6.9 32.
Rubber .02 .06 -.00 .03 32.
Fines 2.34 1.51 1.90 2.79 32.
Diapers 3.93 2.75 3.1 T 4.76 32.
Foodwaste . 9.61 5.18 8.07 11.16 32.
Misc. Organics 6.55 6.45 4.63 8.47 32.
Subtotal: 31.38 11.33 28.00 34.75 32.
GLASS
Clear container 3.12 1.80 2.58 3.65 32.
Green container 1.18 1.77 .65 1.70 32.
8rown container .84 .95 .56 1.13 32.
Misc. Glags .05 .12 .01 .08 - 32.
Subtotal: 5.18 3.44 4.16 - - 6.21 32.
METALS
“Food Contnr./foil .52 .63 .33 .71 32.
Beverage Cans .28 .27 .20 .36 32.
Misc. Aluminum .07 .22 -.00 A3 32.
Food container 1.78 .89 1.51 2.04 32.
Other 2.39 2.84 1.54 3.23 - 32,
8imetal Cans .00 .00 .00 .00 32.
Subtotal: 5.03 3.49 3.99 6.07 32.
INORGANICS
Non-bulk ceramics .07 .16 .03 A2 32.
Misc. Inorganics 1.23 2.13 - .60 1.86 32.
Subtotal: 1.30 2.1 .68 1.93 32,
-HAZARDOUS WASTE
Pesticides .00 .00 .00 .00 32.
Non-pestic. poisons .00 .00 .00 .00 32.
Paint/Solvent/fuel .06 .26 -.01 A4 32.
Dry Cell batteries .01 .04 -.00 .02 32.
Car Batteries .00 .00 .00 .00 32.
Medical Waste .03 .07 .01 .05 32.
Misc WHVY .15 .36 .04 .25 32.
: Subtotal: .25 .55 .09 L61 32.
RETURNABLES COUNT
Plastics 3.47 8.91 .81 6.12 32.
Aluminum 4.69 17.78 -.61 9.98 32.
Glass 4.66 12.40 .97 8.35 32.

Mean Sample Wt: 314.68

4-12
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EXHIBIT &-11
WASTE COMPOSITION SUMMARY - HICH INCOME/MEDIUM DENSITY
WINTER 1990
Category SAMPLE#/ROUTE /DATE
WGHTD ST, ®/
PAPER AVRGEX DEV. LCLX ucLx SAMPLES
Corrugated/kraft 4.9 3.23 T 3.95 5.87 32.
. Newsprint 11.08 5.7 9.37 12.80 32.
Office/computer -1 .37 -.00 .22 32.
Magazines/glossy 3.13 2.06 2.52 3.75 32,
Book/phone books .24 47 .10 .38 T3,
Non-Corrug. Crdad. 2.7 3.07 1.79 3.62 32.
Mixed . 15.11 5.87 13.37 16.86 32.
Subtotal: _37.30 10.12 34.28 40.31 32
PLASTICS
Clear HOPE contnr. .56 37 45 .67 32.
Color HDPE contner. .51 .35 41 .62 32.
LDPE .03 .05 .02 .05 32.
Films & Bags 6.54 2.88 5.68 7.40 32.
Green PET contnr. .09 .13 .05 .13 32.
Clear PET contnr. .52 .25 .45 .60 32.
PVC .08 .09 .04 .09 32.
Polypropylene .03 .05 .01 .04 32.
Polystyrene .98 51 .83 1.13 32.
Misc. Plasties 1.48 1.47 1.04 1.92 32.
Subtotal: _10.81 3.27 9.83 11,78 32,
YARD WASTE
Grass/Leaves 64 3.7 ~.48 1.77 32.
Brush/prun./stunps .31 1.80 -3 .84 © 3.
’ Subtotal: .95 4.12 ~-.28 2.18 32.
ORGANICS
Lumber 1.69 2.45 97 2.42 32,
Textiles - 3.8 2.93 2.96 4.7 32.
Rubber .00 01 -.00 .01 32.
Fines 2.32 1.17 1.97 2.66 32.
Diapers 4.25 2.58 3.48 5.02 -32.
Foodwaste . 15.87 7.00 13.78 17.95 32.
Misc. Organics 7.62 4.89 6.16 9.08 32.
Subtotal: _35.58 8.70 32.99 3817 32,
GLASS
Clear container 4.13 2.04 3.52 4.74 32.
Green container .68 74 47 .90 32.
Brown container .72 T4 .50 .94 32.
Nisc. Glass .09 .32 -.01 .18 32.
Subtotal: _ 5,62 2.28 4.9% 6.29 32.
METALS
Food Contnr./foit .66 .40 .54 .78 32.
Beverage Cans .32 .2 .25 39 32.
Misc. Aluminum 07 24 -.00 .14 32.
Food container 2.35 1.26 1.98 .73 32.
Other 3.10 2.93 2.23 3.97 32.
. 8imetal Cans .01 .01 .00 .01 32.
Subtotal: _ 6,51 331 5.52 7.49 32,
INORGANICS
Non-bulk ceramics .18 .56 .02 .35 32.
Mise. Inorganics 2.78 5.28 1.21 4.35 32.
Subtotal: _2.96 _ 5.23 1.0  4.52 32
HAZARDOUS WASTE
Pesticides .00 .01 ~.00 .01 32.
Non-pestic. poisons .00 .00 .00 .00 32.
Paint/Solvent/fuel .13 .82 -.12 37 32.
Dry Cell batteries .01 .03 .00 .02 32.
Car Batteries .00 .00 .00 .00 32.
Medical Waste .03 .06 .01 .05 32.
Misc HHW .12 .29 .03 .20 32.
Swtotal: __ .29 89 02 __ss _ 3.
RETURNABLES COUNT
Plastics 3.26 9.08 .56 5.96 32.
Aluminum 3. 10.44 .69 6.90 32.
Glass - 4.49 8.75 1.88 7.09 32.
Mean Sample Wt:__351.80
4-13
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EXHIBIT &4-12
WASTE COMPOSITION SUMMARY - HIGH INCOME/HIGH DENSITY
WINTER 1990
Category SAMPLE#/ROUTE/DATE
WGHTD ST. 174
AVRGEX DEV. LCLX UcLX SAMPLES
PAPER
Corrugated/kraft 4£.82 3.15 T 3.8 5.79 30.
Newsprint 13.80 6.85 11.68 15.92 30.
Office/computer .58 1.26 .19 97 30.
Magazines/glossy 3.7 2.54 2.96 .53 30.
Book/phone books .55 1.28 .15 .94 30.
Non-Corrug. Crdsd. 2.65 1.77 2.10 3.20 30.
Mixed 14.60 6.74 12.52 16.69 30.
Subtotal: _40,74 9.10 37.92 43.56 30.
PLASTICS
Clear HDPE contnr. 46 13 .24 .69 30.
Color HOPE contnr. .58 .38 L6 .69 30.
LDPE .05 .09 .03 .08 30.
Films & Bags . 5.9 3.23 4.99 6.99 30.
Green PET contnr. .12 b -.01 .26 30.
Clear PET contnr, .57 35 46 .68 30.
PVC .10 .16 .05 .15 30.
Polypropylene 04 .07 .02 07 30.
Polystyrene .85 .61 .66 1.0 30.
Misc. Plastics .96 .95 .66 1.285 30.
Subtotal: _ 9.72 3.62 8.60 10.84 30.
YARD WASTE
Grass/lLeaves 4.10 S.44 2.41 5.78 30.
Brush/prun./stumps 1.12 2.60 31 1.92 30.
Subtotal: _5.21 6.01 3.35 7.07 30.
ORGANICS
Lumber 1.24 1.82 .68 1.81 . - 30.
Textiles 3.96 2.98 3.04 4.8 30.
Rubber .00 .01 -.00 .00 30.
Fines 2.20 93 1.91 2.49 30. .
Diapers 2.59 1.80 2.03 3.15 30.
Foodwaste 12.21 S.79 10.42 14.01 30.
Misc. Organics 8.41 5.77 6.62 10.20 30.
Subtotal: _30.62 8.9 27.86 33.38 30.
GLASS
Clear container 2.7 1.61 2.22 3.2 30.
Green container .66 .7 Jbb .88 30.
Brown container .62 .56 .45 .80 30.
Nisc. Glass .01 .04 .00 .03. 30.
Subtotal: __4,02 1.97 3.61 4.63 30.
METALS
Food Contnr./foil .64 49 .48 .79 30.
Beverage Cans ey .40 31 .56 30.
Misc. Aluminum .02 .12 -.02 .05 30.
Food container .76 1.19 2.39 3.13 30.
Other 1.32 1.53 .85 1.9 30.
Bimetal Cans .03 .13 -.02 .07 30.
Subtotal: __5.19 1.85 4.62 5.7 30.
INORGANICS
Non-bulk ceramics .07 23 -.00 A6 . 30.
Mise. .Inorganics 4.16 ' 7.66 1.78 6.53 30.
Subtotal: _ 4.23 7.64 1.86 6.59 30.
HAZARDOUS WASTE -
Pesticides .01 .03 -.00 .02 30.
Non-pestic. poisons .01 .02 -.00 .01 30.
Paint/Solvent/fuel .00 .00 .00 .00 30.
Ory Cell batteries .03 1 .00 .07 30.
Car Batteries .18 49 .03 .33 30.
Medical Waste .01 .02 .01 .02 30.
Misc BHW .04 .13 -.00 .08 30.
Subtotal: 227 .51 .12 2463 30.
RETURNABLES COUNT
Plastics 3.06 7.60 .70 5.41 30.
Aluminum 6.29 17.47 .88 11.70 30.
Glass 4.32 16.49 -7 9.43 30.
Mean Sample Wt:_ 363.04
4-14
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SECTION 5

RESIDENTIAL WASTE ANALYSIS
SPRING 1990

APPROACH

Field sorting and weighing procedures in Spring 1990 were similar to the
preceding seasonal sorting events. The purpose of the waste sorting and
classification was to estimate waste types and quantities generated from
selected residential routes served by City forces, based on the waste
components present in the disposed refuse. For the Spring 1990 activities,
field work for the residential waste sector commenced on Monday, April 23, -
with sorting activities completed by Saturday, April 28, 1990. As in the
preceding seasons, residential waste loads originated from pre-designated City
routes, generally described by the project’s nine sampling strata. Waste
loads were delivered to two work sites (changed to the MTS and the Queens Salt
Dome [QNS] during Spring 1990) for sampling, measurement, and weighing
activities. . ‘

A listing of residential ‘loads delivered to each work site is given in
Exhibits 5-1 and 5-2. The number of fncoming vehicles ranged from two to six
vehicles on a daily basis; each vehicle was identified by originating
Department of Sanitation collection district and sector numbers, census tract,
and project sampling stratum.

The number of refuse samples obtained and sorted by components per residential
stratum is shown in Exhibit 5-3. A total of 309 residential waste samples
were sorted and classified according to 45 component categories during the
Spring 1990 activities. : '

WASTE COMPOSITION RESULTS

As described later in Section 6, residential MSW samples did not include bulky
waste items such as furniture, appliances, tires, etc. Therefore, it was
necessary to augment the waste composition observed during field sampling with
bulk item survey data and historical bulk collection data maintained by DOS.
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Tabulated composition results for each of the nine residential strata, are
presented in Exhibits 5-4 through 5-12, as follows:

Exhibit

reeY
~SN OO

o o

]
bt ot
N -0

Residential Strata

Low Income/Low Density

Low Income/Medium Density
Low Income/High Density
Medium Income/Low Density
Medium Income/Medium Density
Medium Income/High Density
High Income/Low Density

High Income/Medium Density
High Income/High Density

Summary calculations of component percentages in these exhibits show weighted
averages, as well as associated standard deviation, lower and upper confidence
intervals (95 percent level), and the number of sanples obtained and sorted by
the project’s residential strata.

The mean result for each sample strata was then adjusted to include a known
weight of bulk items, based on the bulk item survey and DOS records. A
summary of the adjusted totals are presented in Exhibit 5-13.

5-2
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EXHIBIT 5-1

RESIDENTIAL LOADS DELIVERED TO MTS SIT
SPRING 1990 '

Daily ) Census Sampling Strata
Date Load No. District  Sector Tract (Income/Density)
04/23/90 1 BX-E-? 91 48. LH
2 BX-W-8 81 281 HH
3 MN-W-9 93 233 LH
4 QN-W-1 13 69 M
04/24/90 1 MN-W-12 123 281 MH
2 QN-K-1 15 151 MM
04/25/90 1 BX-W-8 81 281 HH
2 QN-W-1 15 141 ML
3 BX-E-9 91 48 LH
4 BX-E-9 93 208 ML
5 BX-E-9 94 70 MM
6 MN-W-9 a3 233 LH
04/26/90 1 QN-W-1 13 69 LM
2 MN-W-12 123 281 MH
04/27/90 1 BX-W-8 81 281 HH
2 BX-E-9 91 48 LH
3 MN-W-9 93 233 LH
4 QN-W-1 15 151 MM
04/28/90 1 QN-W-1 15 141 ML
2 MN-W-12 123 281 MH
3 BX-E-9 94 700 MM
4 BX-E-9 93 208 ML
5-3
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EXHIBIT 5-2

RESIDENTIAL LOADS DELIVERED TO QUEENS SITE
SPRING 1990 ’

Daily Census .Sampling Strata
Date ____Load No. District = Sector Tract (Income/Density)
04/23/90 1 BK-E-17 174 782 MM
2 QN-KW-3 31 363 LL
3 QN-¥-3 32 289 HH
4 QN-W-2 21 249 HM
04/24/90 1 QN-W-2 21 263 MM
2 QN-W-3 31 347 HL
3 BK-E-14 142 524 HL
04/25/90 1 QN-W-2 22 181 MH
2 BK-E-14 142 518 HM
3 BK-E-17 174 782 MM
4 BK~E-18 181 974 LL
5 BK-N-5 53 1120 LM
04/26/90 1 QN-W-2 21 249 HM
2 QN-W-3 31 363 LL
3 QN-W-3 32 289 HH
04/27/90 1 QN-W-2 21 263 MM
2 BK-E-14 142 524 HL
3 BK-E-17 174 782 MM
4 QN-W-3 31 347 HL
04/28/90 1 QN-W-2 22 181 MH
2 BK-E-18 181 974 LL
3 BK-E-14 142 518 HM
4 BK-N-5 53 1120 LM
5-4
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EXHIBIT 5-3

SORT SAMPLES OBTAINED BY RESIDENTIAL SAMPLING STRATA

SPRING 1990

Assigned Code Residential Number of
(Income/Density) Sampling Strata Sort Samples
LL Low Income/Low Density 30
LM Low Income/Medium Density 31
LH Low Income/High Density 32
ML Medium Income/Low Density 31
MM . Medium Income/Medium Dens}ty 62
MH Medium Income/High Density 30
HL High Income/Low Density 32
HM High Income/Medium Density. | 30
HH High Income/High Density 31
TOTAL 309
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Category

PAPER
Corrugated/kraft
Neusprint
Office/computer
Magazines/glossy
Book/phone books
Non-Corrug. Crdgd.
Mixed :

Subtotal:

PLASTICS

T"Clesr HOPE contnr.
Color HOPE contnr.
LDPE
Films & Bags
Green PET contnr.
Clear PET contnr.
pvC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

YARD VASTE
Grass/Leaves
anush/prun./stumps

Subtotal:

ORGANICS
Lumber
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics
Subtotal:

GLASS
Clear container
Green container
B8rown
Misc.

container
Glass
Subtotal:

METALS
Food Contnr./foil
Beverage Cans
Mise. Aluminum
Food container

Other -
Bimetal Cans
Subtotal:
INORGANICS

Non-bulk ceramics
Misc. Inorganics
Subtotal:

HAZARDOUS WASTE
Pesticides
Non-pestic. poisons
Paint/Solvent/fuel
Dry Cell batteries
Car Batteries
Medical Waste
Mise HHW

Subtotal:

RETURNABLES COUNT
Plastics
Aluminum

EXHIBIT 5-4
WASTE COMPOSITION SUMMARY - LOW INCOME/LOW DENSITY
’ SPRING 1990
SAMPLE#/ROUTE/DATE
WGHTL ST. .74
AVRGEX DEV. LCLX ucLx SAMPLES
3.95 1.40 3.51 4.38 30.
9.36 4.63 7.93 10.80 30.
.09 34 -.01 .20 30.
2.56 1.40 2.13 3.00 30,
49 1.32 .08 .90 30.
2.10 .89 1.83 2.38 30.
12.81 ° 4.60 11.39 14.24 - 30.
31.38 7.39 29.09 33.67 30.
.44 .21 -38 .51 30.
.55 .30 .45 -64 30.
.03 .07 .01 .05 30.
4.59 1.21 4.21 4.96 30.
214 .30 .04 .23 30.
.64 .65 44 .85 30.
.07 .15 .02 .12 30.
.09 .10 .05 .12 30.
1.01 <44 .88 1.15 30.
1.47 1.01 1.16 1.78 30.
9.03 2.34 8.30 9.75 30.
5.26 6.94 3.09 7.39 30.
1.32 2.85 46 2. 21 30.
6.56 7.09 4.37 8.76 30.
2.38 3.07 1.43 3.33 30.
4.45 3.01 3.52 5.39 30.
.04 .10 .01 .07 30.
3.12 1.59 2.63 3.62 30.
4.24 2.26 3.54 4.94 30.
12.42 4.32 11.08 13.76 30.
10.13 6.44 8.13 12.13 30.
36.78 7.51 34.45 39.10 30.
4.91 1.53 4.44 5.38 30.
1.26 .87 .99 1.53 30.
.86 .78 .61 1.10 30.
.01 .05 -.00 .03 30.
7.06 2.18 6.37 7.7 30.
.62 .65 .42 .82 30.
.34 .24 .26 .61 30.
.08 .27 -.01 .16 30.
2.19 .75 1.96 2.42 30.
2.17 3.43 1.1 3.2¢4 30.
.00 .01 -.00 .00 30.
5.40 3.27 4.38 6.41 30.
.06 .14 .02 11 30.
3.43 4.54 2.03 4.86 " 30.
3.50 4.54 2.09 4.90 30.
.00 .02 -.00 .01 30.
.02 .09 -.01 .05 30.
.25 97 -.05 .55 30.
.02 .04 . .01 .03 30.
.00 -00 .00 .00 30.
.03 .07 .00 .05 30.
.01 .03 .00 .02 30.
.33 1.01 .01 .64 30.
4.47 16.83 -7 9.69 30.
4.51 11.17 1.05 7.97 30
6.27 14.08 1N 10.63 30

Glass

Mean Sample Wt: 309.95
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EXHIBIT 5-5
WASTE COMPOSITION SUMMARY - LOW INCOME/MEDIUM DENSITY
SPRING 1990
Category SAMPLE#/ROUTE/DATE
WGHTD ST, ¥/
AVRGEX DEV, LCLX uctx SAMPLES
PAPER ’
Corrugated/kraft 6.59 3.33 " 5.58 7.60 31.
Newsprint 6.03 4.26 4.76 7.32 31.
Office/computer .26 1.04 -.06 .58 3.
Magazines/glossy 2.30 1.78 1.76 2.84 31.
Book/phone books .29 .76 .06 .52 31.
Non-Corrug. Crd8d. 1.90 1.37 1.48 2.32 31.
Mixed 14.05 5.47 12.40 15.71
Subtotal: _31.43 7.36 29,20 33.65 31.
PLASTICS
Clear HOPE contnr. .57 .31 .48 66 31.
Color HDPE contnr. .70 .60 .52 .88 3.
LDPE .12 .21 .06 .18 3.
Films & Bags 5.02 1.60 4.54 5.51 31.
Green PET contnr. .11 .13 07 .15 31.
Clear PET contnr. 49 3 .40 .59 31.
PVC .15 .16 .10 .19 31.
Polypropylene .09 a7 .04 .14 31.
Polystyrene .93 45 .79 1.07 31.
Misc. Plastics 1.14 1.17 79 1.49 31.
Subtotal: _ 9.33 _ _2.58 8.55 10.19 31,
YARD WASTE
Grass/Leaves .52 1.17 .16 .87 31.
Brush/prun./stumps .61 2.52 -.15 1.38 31.
i Subtotal: __1.13 2.65 .33 1.93 31,
ORGANICS
Lumber 3.89 4.97 2.38 5.39 31.
Textiles 5.27 3.56 4.20 6.35 31.
Rubber .16 .32 .06 .25 31.
Fines 3.31 1.49 2.86 3.76 31.
Diapers 2.73 1.41 2.30 3.15 3.
Foodwaste 17.99 8.36 15.46 20.52 31.
Misc. Organics 8.24 5.05 6.71 9.7 31.
Subtotals: _41,58 8.79 _ 38.92 4424 3.
GLASS
Clear container 3.01 1.85 2.45 3.58 31.
Green container 1.18 1.01 .87 1.48 31.
8rown container 1.02 92 el 1.30 31.
Misc. Glass .12 .34 .02 .22 31.
Subtotal: _ S5.34 3.29 4.34 6.33 31.
METALS
Food Contnr./foil .52 .50 .37 &7 31.
Beverage Cans .36 .30 .27 45 31.
Misc. Aluminum .02 .05 .01 .04 31.
Food container 2.03 1.09 1.70 2.36 31.
Other 2. 39 3.97 1.19 3.59 31.
Bimetal Cans .00 -.00 .00 3.
Subtotal: _LL 3.99 4.11 6.53 31,
INORGANICS
Non-bulk ceramics .06 .15 .02 R 31.
Misc. Inorganics 5.39 9.82 2.42 8.36 31.
Subtotal: _ 5.45 9.79 2.49 8.41 31.
HAZARDOUS WASTE
Pesticides .01 .02 .00 .01 31.
Non-pestic. poisons .05 .26 -.03 .12 3.
Paint/Solvent/fuel .01 .03 .00 .02 31.
Dry Cell batteries .02 .03 01 .03 31.
Car Batteries .00 .00 .00 .00 3.
Medical Waste .02 .05 .00 .03 31.
Misc HHW .32 1.61 -.16 .81 31.
Subtotal: __.62 __  1.67 -.08 93 31,
RETURNABLES COUNT
Plastics 3.35 7.67 1.03 5.67 31.
Aluminum 5.50 13.28 1.48 9.52 31.
Glass 5.41 13.18 1.42 9.39 31.
Mean Sample Wt:__323.85
5.7
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EXRIBIT 5-6
WASTE COMPOSITION SUMMARY - LOW INCOME/HICH DENSITY

SPRING 1990
Category SAMPLE#/ROUTE/DATE
WGHTD ST. #
AVRGEX DEV, LCLX ucLx
PAPER SAMPLES
Corrugated/kraft 4.32 4.61 " 3.01 5.64 32.
Newsprint 5.02 3.9 3.89 6.15 32.
Office/computer .17 A1 .05 .29 32.
Magazines/glossy .24 2.04 1.63 2.85 32.
Book/phone books 97 1.44 .54 1.39 32.
Non-Corrug. CrdBd. 1.92 2.07 1.30 2.53 32.
Mixed 13.51 7.66 11.23 15.79 32.
Subtotal: _28.15 9.13 25.43 30.87 32,
PLASTICS .
Clear HDPE contnr. .60 .33 .50 .70 - 32.
Color HDPE contnr. .58 40 46 .70 32.
LOPE 12 .17 .07 17 32.
Films & Bags 5.80 1.97 5.21 6.39 32.
Green PET contnr. .15 .3 .08 .22 32.
Clear PET contnr. 47 .22 41 .54 32.
PVC .16 .20 .10 22 32.
.Polypropylene .22 .30 13 31 32.
Polystyrene .76 .63 .58 .95 32.
Misc. Plastics .92 1.31 .53 1.31 32.
Subtotal: _ 9.78 3.56 8.7 10.84 32.
YARD WASTE
Grass/Leaves . .61 2.33 -.09 - 1.30 32.
Brush/prun./stumps .05 .14 .01 .09 32.
' Subtotal: .66 2.32 -.03 1.35 2,
ORGANICS
Lumber 3.76 7.08 1.65 5.87 32.
Textiles 6.27 3.63 5.19 7.35 32.
Rubber .61 3.3 -.38 1.59 32.
fines 2.93 1.3 2.54 3.3 32.
Diapers 4.49 2.07 3.87 5.10 32.
foodwaste 20.28 8.29 17.82 22.75 32.
Misc. Organics 7.29 3.59 6.23 8.36 32.
Subtotal: 45.63 _ 9.82 42.7 48.56 32.
GLASS
Clear container 4.19 2.05 3.58 4.80 32.
Green container 1.61 1.29 1.3 1.99 32.
Brown container 1.3 .99 9% 1.53 32.
Misc. Glass .23 .46 09 .36 32.
Subtotat: _ 7.25 3.17 6.31 8.20 32.
METALS
Food Contar./foil .40 .33 - .30 .50 32.
Beverage Cans .26 .20 .20 . .32 32.
Misc., Aluminum ~ .06 .23 -.01 A3 32.
Food container 2.44 - .92 2.16 2.7 32.
Other 1.87 2.33 1.18 2.57 32.
Bimetal Cans .01 .04 .00 . .02 - 32.
Subtotal: _5.04 2.55 4.29 5.80 32.
INORGAN]CS ,
Non-bulk ceramics 73 2.10 .1 1.36 32.
Misc. lnorganics 2.45 3.59 1.38 3.51° 32.
Subtotal: __3.18  4.00 1.99 4.37 32.
HAZARDOUS WASTE .
Pesticides .00 - .00 .00 .00 32.
Non-pestic. poisons .01 .06 «.01 - .03 32.
Paint/Solvent/fuel .14 76 -.09 37 32.
Ory Cell batteries .02 .04 .01 .03 32.
Car Batteries .00 .00 00 .00 32.
Medical Waste .02 .04 .01 .03 32.
Misc BHW .12 .36 .01 .22 32.
Subtotal: ___ .31 -84 06 .56 32,
RETURNABLES COUNT
Plastics 4.16 10.86 .93 7.39 32.
Aluminum 3.87 9.51 1.04 6.70 32.
Glass 7.12 11.30 3.75 10.48 32.

Mean Sample Wt:__322.80

5-8
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Categorz

PAPER
Corrugated/kraft
Neusprint
Office/computer
Magazines/glossy
Book/phone books
Non-Corrug. Crded.
Mixed

Subtotal:

PLASTICS

Clear HOPE contnr.

Color HDPE contnr.

LOPE

Films & Bags

Green PET contnr.

Clear PET contnr.

PVC

Polypropylene

Polystyrene

Misc. Plastics
Subtotal:

YARD WASTE
Grass/Leaves
8rush/prun,/stumps

Subtotal:

ORGANICS
. umber
Textiles
Qubber
Fines
Diapers
foodwaste
Misc. Organics
Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass
Subtotal:

METALS
Food Contnr./foil
B8everage Cans
Misc. Aluminum
Food container

Other
Bimetal Cans
Subtotali:
INORGANICS

Non-bulk ceremics
Misc. lnorganics
Subtotal:

HAZARDOUS WASTE
Pesticides
Non-pestic. poisons
Paint/Solvent/fuel
Dry Cell batteries
Car Batteries
Medical Weste
Misc HHW

Subtotel:

RETURNABLES COUNT
Plastics
Aluminum
Glass
Mean Sample Wt:

NYC DSNY 1989 1990 Waste Characterization Study

EXHIBIT 5-7
WASTE COMPOSITION SUMMARY - MEDIUM INCOME/LOW DENSITY
SPRING 1990
SAMPLE#/ROUTE/DATE
WGHTP sT. L4
AVRGEX DEV. LCcLX ycLx SAMPLES
4.4t 1.73 3.92 4.97 ..
9.09 5.79 7.33 0.8 310
.52 2.03 -.09 1.4 31.
2.35 3.00 -1.46 3.25 31.
.69 1.5 .35 1.06 3.
2.06 1.56 1.59 2.53 3.
13.86 5.39  12.23  15.49 31,
33.01 7.96 _ 30.61  35.42 3.
.50 .43 .37 .63 31,
.62 .36 .51 .73 31.
A7 21 A .23 310
4.67 1.13 4.33 5.02 31.
215 .36 .0 .26 31.
.49 .29 .40 .58 31.
.08 14 .04 a3 31.
-26 .48 N .40 31.
1.42 1.01 1.12 1.73 31.
.60 .59 .62 .78 31.
8.97 2.28 8.28 9.66 31.
1.01 2.30 .31 1.70 31.
.82 2.52 .05 1.58 31.
1.83 3.15 .87 2.78 31.
3.66 5.02 2.12 5.16 3.
4.7 3.36 3.69 5.72 31.
.55 1.97 -.05 1.15 31.
3.00 1.28 2.62 3.40 31,
3.90 1.71 3.39 4.42 31,
146.25 6.55 12.27 16.24 31,
9.22 8.21 6.74 1n.n 31.
39.29 .52 36.71 4.8 3.
3.53 1.66 3.03 4.03 31.
.91 .69 .70 1.12 31.
1.22 .89 -96 1.49 31.
.20 .41 - .08 .32 3.
5.87 1.98 5.27 6.46 31.
S4 .31 .46 .63 31.
32 .23 .25 .39 31.
.02 .08 -.01 04 31.
2.80 1.97 2.20 3.39 31.
2.41 2.59 1.63 3.19 31.
.01 .02 .00 .02 3.
6.09 3.14 5.14 7.04 31.
11 .34 .01 .21 31.
4.03 6.22 2.15 5.91 31.
4.15 6.18 2.28 6.02 31,
.00 .00 .00 .00 31.
.00 - .00 .00 .00 31.
.23 .93 -.05 .51 31.
.01 .03 -.00 .02 31.
.27 2.39 - .45 1.00 31.
A3 .49 -.02 .28 31,
.16 hb .03 .29 31.
.80 2.97 -.10 1.70 31.
2.66 5.19 1.10 4.23 31.
4.56 10.39 1.61 - 7.70 31.
4.16 7.87 1.78 6.55 31.
27,14
5-9
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EXHIBIT 5-8
WASTE COMPOSITION SUMMARY - MEDIUM INCOME/MEDIUM DENSITY
: SPRING 1990
Category SAMPLE#/ROUTE/DATE
HWGHTD ST ¥/
AVRGEX DEV. LCLX UCLX SAMPLES
PAPER
Corrugated/kraft 3.86 2.47 3.34 4.38 62.
Newsprint 7.88 4.56 6.92 8.84 62.
Office/computer .20 .60 .07 .32 62.
Magazines/glossy 2.00 1.63 1.65 2.34 62.
Book/phone books .51 1.01 .30 .73 62.
Non-Corrug. Crdgd. 2.05 1.87 1.66 2.44 62.
Mixed 11.92 4.92 10.89 12.96 62.
Subtotal: 28.42 8.06 26.72 30.12 62.
PLASTICS
Clear HOPE contnr. .49 .34 .42 .56 62.
Color NDPE contnr. .57 .34 .50 .65 62.
LDPE .06 .15 .03 .10 62.
Films & Bags 5.40 1.84 5.01 5.78 62.
Green PET contnr. .12 .19 .08 .16 62.
Clear PET contnr. .58 .55 46 .70 62.
pPVC .10 .15 .07 .14 62.
Polypropylene .12 .19 .08 .16 62.
Polystyrene 1.09 .97 .88 1.29 62.
Misc. Plastics 1.03 .87 .84 1.24 62.
Subtotal: 9.56 2.74 8.98 10. 14 62.
YARD UWASTE
Grass/Leaves 2.07 4.53 1.11 3.02 62.
Brush/prun./stumps .83 1.73 .47 1.19 62.
. Subtotal: 2.90 4.64 1.92 3.87 62,
ORGANICS
Lumber 4.52 5.12 3.44 5.60 62.
Textiles 6.06 4.53 5.1 7.02 62.
Rubber .09 .76 -.07 .25 62.
Fines 2.74 1.63 2.40 3.09 62.
Diapers 4.33 2.66 3.77 4.89 62.
Foodwaste 15.38 6.79 13.95 16.81 62.
Misc. Orgenics 8.29 4.77 7.29 9.29 62.
Subtotal: 41.41 9.31 39.45 43.37 62.
GLASS
Clear container 3.48 1.68 3.13 3.83 62.
Green container .92 .96 .72 1.12 62,
Brown container .67 .56 © .55 .79 62.
Misc. Glass 19 1.01 -.02 41 62.
Subtotal: _5.27 2.61 4.72 5.82 62.
METALS
Food Contnr./foil .48 .27 .42 .54 62.
8everage Cans .31 21 .27 .36 62.
Misc. Aluminum .04 .19 .00 .08 62.
Food container 2.04 .86 1.86 2.22 62.
Other 2.31% 2.30 1.83 2.80 62.
Bimetal Cans .01 .02 .00 .01 62.
Subtotal: 5.20 2.43 4 .69 5.71 62.
INORGANICS
Non-bulk ceramics .25 . <66 .1 .39 62.
Misc. Inorganics 6.64 9.16 4.7 8.57 62.
Subtotal: 6.89 9.16 4.96 8.81 62.
HAZARDOUS WASTE .
Pesticides .01 .04 -.00 .02 62.
Non-pestic. poisons .01 .05 -.00 .02 62.
Paint/Solvent/fuel .25 1.31% -.03 .52 62.
Dry Cell batteries .03 .08 .02 .08 62.
Car Batteries .00 .00 .00 .00 62.
Medicsl Waste .02 .07 .01 .04 62.
Misc NHW .04 .12 .02 .07 62.
Subtotal: .36 1.32 .08 .64 62.
RETURNABLES COUNT
Plastics 3.77 11.93 1.26 6.29 62.
Aluminum 4.460 9.87 2.32 6.48 62.
Glass 4.9 11.65 2.49 7.39 62.
Mean Sample Wt:_ 357.24
5-10
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EXHIBIT 5-9
WASTE COMPOSITION SUMMARY - MEDIUM INCOME/HIGH DENSITY
SPRING 1990
Category SAHPLE#/ROUTE/DATE
WGHTD ST. #/
AVRGEX DEV. LCLX UCLX SAMPLES
PAPER -
Corrugated/kraft 4$.83 3.88 3.63 6.04 30.
Newsprint 13.41 7.54 11.07 15.75 30.
Office/computer .48 .72 25 70 - 30.
Magazines/glossy 4.36 3.47 3.29 5.44 30.
Book/phone books .56 1.63 .06 1.07 30.
Non-Corrug. CrdBd. 1.93 1.74 1.39 .47 30.
Mixed 16.44 8.50 13.80 19.07 30.
Subtotal: 42.01 12.31 38.20 45.82 30.
PLASTICS
Clear HOPE contnr. .38 24 .30 .45 30.
Color HDPE contnr. .48 .50 .33 .64 30.
- LDPE .08 .11 .05 .12 30.
films & Bags 5.72 2.19 5.04 6.40 30.
Green PET contnr. .09 .15 .05 .14 30.
Clear PET contnr. .32 .24 .24 .39 30.
PVC .08 .11 .04 .1 30.
Polypropylene A1 .18 .06 A7 30.
Polystyrene 1.32 .93 1.04 1.61 30.
Misc. Plastics .95 1.10 .61 1.29 30.
Subtotal: 9.54 2.96 8.62 10.45 30.
YARD WASTE
Grass/Leaves 1.9 5.35 .25 3.57 30.
8rush/prun./stumps 1.17 2.65 .35 1.99 30.
Subtotal: 3.08 5.99 1.22 4.93 30.
ORGANICS
Lumber 2.41 5.70 .64 4.17 30.
Textiles 4.61 4.14 3.33 5.90 30.
Rubber .08 .26 .01 .15 30.
Fines 3.36 2.00 2.74 3.98 30.
Diapers 2.73 1.98 2.12 . 3.35 30.
Foodwaste 12.01 7.35 9.73 14.29 30.
Migc. Organics 9.19 T7.464 6.88 11.49 30.
Subtotal: 34.39 10.11 31.26 37.52 30.
GLASS
Clear container 2.70 1.44 2.26 3.15 30.
Green container .7 .63 .51 .90 30.
8rown container .53 .60 .34 .7 30.
Misc. Glass .43 .85 .17 .69 30.
Subtotal: 4.36 2.05 3.73 5.00 30.
METALS
Food Contnr./foil .49 .34 .38 .59 30.
8everage Cans .25 .21 .19 .32 . 30.
Misc. Aluminum .03 .09 .00 .06 30.
food container 2.18 1.06 1.85 2.51 30.
Other ° 1.90 1.98 1.29 2.51% 30.
Bimetal Cans .01 .04 .00 .02 30.
Subtotal: 4.86 2.36 4.13 5.59 30.
INORGANICS
Non-bulk ceramics .10 .42 -.03 .23 30.
Misc. Inorgenics 1.34 4.60 -.08 2.77 30.
Subtotal: 1.44 4.58 .02 . 2.86 30.
HAZARDOUS WASTE
Pesticides .00 .00 .00 .00 30.
Non-pestic, poisons .00 .01 -.00 .01 30.
oaint/Solvent/fuel .16 1.00 -.15 A7 30.
Ory Cell batteries .01 .03 -.00 .02 30.
Car 8atteries .00 .00 .00 .00 30.
Medical Waste .01 .01 .00 .01 30.
Misc HNWW .15 .62 -.05 .34 30.
Subtotal: .32 1.17 - .04 .69 30.
RETURNABLES COUNT
Plastics 2.93 9.90 .14 6.00 30
Aluminum 3.90 10.53 .64 7.17 30.
Glass 3.69 10.02 .59 6.80 30.
Mean Sample Wt: 317,59
5-11
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EXHIBIT 5-10

WASTE COMPOSITION SUMMARY - HIGH 1NCOME/LOW DENSITY
SPRING 1990

Category SAMPLE#/ROUTE/DATE
. MGHTL ST. ®/
AVRGEX DEV, LCLX UcLX SANPLES
PAPER :
Corrugated/kraft 4.91 3.26 3.94 5.89 32.
Neusprint 8.55 4.76 7.13 9.96 32.
Office/computer .06 .33 -.03 .16 . 32.
Magazines/glossy " 2.80 - 2.90 1.93 3.66 32.
Book/phone books .18 .32 .08 27 32.
Non-Corrug. CrdBd. 2.12 .27 1.74 2.50 32.
Mixed 11.09 2.90 10.22 11.95 32.
Subtotal: 29.71 8.08 27.30 32.12 32.
PLASTICS
Clear HDPE contnr. .36 .31 .26 45 32.
Color HDPE contnr. .53 .48 .39 .67 32.
LDPE .03 .10 .00 .06 32.
Films & Bags . 4.26 1.65 3.76 4.75 32.
Green PET contnr. .09 .16 .04 .13 32.
Clear PET contnr. .32 .19 .26 .37 32.
pvC N .19 .05 .16 32.
Polypropylene .06 .13 .02 .10 32.
Polystyrene .73 .36 .62 .84 32.
Misc. Plastics 1.87 2.43 1.15 2.59 32.
Subtotal: 8.34 3.73 7.23 9.45 32.
YARD WASTE
Grass/Leaves 5.80 7.41 3.60 8.01 32.
Brush/prun./stumps 3.03 5.89 1.28 4.79 32.
Subtotal: 8.84 8.79 6.22 11.46 32.
ORGANICS
Lumber ’ 4. 14 5.06 2.63 5.64 32.
Textiles 4.93 3.79 3.81% 6.06 32.
Rubber .03 .10 -.00 .05 32.
Fines ’ 2.96 1.73 2.45 3.48 32.
Diapers 3.8 2.51 3.06 4.55 32.
Foodwaste 11.80 5.28 10.23 13.37 32.
Misc. Organics 11.35 9.77 8.45 . 14.26 . 32.
Subtotal: _39.01 9.91 36.06 41.96 32. -
GLASS
Clear container 3.32 1.77 2.79 3.85 32.
Green container .88 1.20 .53 1.26 . 32.
Brown container .88 .84 .63 1.13 32.
Misc. Glass .03 .08 .01 .06 32.
Subtotal: 5.11 2.60 4.34 © 5.89 32.
METALS
food Contnr./foil .52 .37 .41 .63 32.
8everage Cans .33 .26 .25 .41 32.
Misc. Aluminum .02 .10 -.01 .05 32.
Food container 1.66 .99 1.37 1.96 32.
" Other 4.28 5.71 2.58 5.98 32.
Bimetal Cans ©.00 .00 .00 .00 32.
Subtotal: _ 6.81 5.83 5.08 8.55 32.
INORGANICS
Non-bulk ceramics .05 .12 .01 .08 32.
Misc. Inorganics 1.25 2.78 42 2.08 32.
Subtotal: 1.30 2.77 47 2.12 32.
HAZARDOUS WASTE
Pesticides .03 .08 .00 .05 32.
Non-pestic. poisons .00 .00 .00 .00 32.
paint/Sclvent/fuel .09 .27 - .01 .18 32.
Dry Cell batteries .04 .07 .02 .06 32.
Car Batteries .57 2.97 -.31 1.45 32.
Medical UWaste .02 .07 -.00 .06 32.
Misc HHW .13 .61 .01 - .25 32.
Subtotatl: .88 3.08 - .0k 1.79 32.
RETURNABLES COUNT
Plastics 2.93 7.62 .66 5.19 32.
Aluminum 3.89 11.66 .42 7.36 32.
Glass 4.93 11.29 1.57 8.29 32.

Mean Sample Wt:_  303.13

5-12
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EXHIBIT 5-11

WASTE COMPOSITION SUMMARY - HIGH INCOME/MEDIUM DENSITY
SPRING 1990

Category

PAPER
Corrugated/kraft
Newsprint
of fice/computer
Magazines/glossy
8ook/phone books
Non-Corrug. Crdgd.
Hixed

Subtotal:

PLASTICS

Clear HUDPE contnr.

Color HOPE contnr.

LOPE

Films & Bags

Green PET contnr.

Clear PET contnr.

PVC

Polypropylene

Polystyrene

Misc. Plastics
Subtotal:

YARD WASTE
Grass/Leaves
grush/prun./stumps

Subtotal:

ORGANICS
Lumber
Textiles
Rubber
fFines
Diapers
Foodwaste
Misc. Orgenics
Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Gtass
Subtotal:

METALS
Food Contnr./foil
Beverage Cans
Misc. Aluminum
Food container

Other
Bimetal Cans
Subtotal:
INORGANICS

Non-bulk ceramics
Misc. Inorganics
Subtotal:

HAZARDOUS WASTE
Pesticides
Non-pestic. poisons
Paint/Solvent/fuel
Dry Cell batteries
Car Batteries
Medical Waste
Misc HHW

Subtotal:

RETURNABLES COUNT
Plastics
Aluminum
Glass
Mean Sample Wt:

Volume Two: Residential. Results s

SAMPLE#/ROUTE/DATE
WGHTD ST. */
AVRGEX DEV. LCLYX UcL% SAMPLES
5.97 3.21 4.98 T 6.97 30.
11.72 6.91 9.58 13.86 30.
.34 2.30 -.37 1.06 30.
1.746 1.83 1.17 2.3 30.
b1 .81 .16 .66 30.
2.35 1.79 1.80 2.91 30.
11.18 4.68 9.73 12.63 30.
33.73 10.23 30.56 36.90 30,
.40 .29 .31 49 30.
.48 .38 .37 .60 30.
.01 .02 -.00 .01 30.
5.21% .24 6.52 5.91 30.
.12 .17 07 A7 30.
.57 + .69 .35 .78 30.
.06 .16 .01 A1 30.
.08 .13 .04 .12 30.
.95 .78 71 1.19 30.
1.55 1.55 1.07 2.03 30.
9.43 3.13 8.46 10.40 30.
1.25 3.22 .25 2.25 30.
.15 .46 .00 .29 30.
1.40 3.22 .40 2.39 30.
3.00 3.36 1.96 4.05 30.
6.04 4.70 4.59 7.50 30.
.07 .19 .01 A3 30.
2.35 1.37 1.92 .77 30.
© 4,87 2.99 3.94 5.80 30.
146.93 6.11 13.04 16.83 30.
6.59 3.15 5.61 7.57 30.
37.86 7.93 35.40 40.32 30.
3.78 1.99 3.17 4,40 30.
.80 .88 .53 1.07 30.
.75 .74 .52 97 30
.73 3.36 - .31 1.77 30.
6.06 4.09 4.79 7.33 30.
.49 .33 .39 .59 30.
27 .26 .19 .35 30.
.13 .54 -.064 .30 30.
2.11 .95 1.82 2.41 30.
3.48 3.32 2.45 4.51 . 30.
.00 .00 - .00 .00 30.
6.48 .3.16 5.50 7.46 30.
.43 1.20 .05 .80 30.
4.45 9.15 1.62 7.29 30.
4.88 9.63 1.90 7.86 30.
.00 .02 -.00 .01 30.
.00 .00 - .00 .00 30.
.09 .27 .01 .18 30.
.02 .05 .01 .03 30.
.00 .00 .00 .00 30.
.02 .03 .01 .03 30.
.04 .12 .00 .08 30.
A7 .31 .08 .27 30.
3.19 8.34 .61 5.78 30.
3.79 10.77 45 7.13 30.
5.20 12.20 1.42 8.98 30.
_317.57
5-13
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EXHIBIT 5-12

WASTE COMPOSITION S!

SPRING 1990

__Volume Two: Residential-Resulis

UMMARY - HIGH INCOME/HIGH DENSITY

Category SAMPLE#/ROUTE /DATE
MGHTD ST. #
AVRGEX DEV. LCLX ucLx SAMPLES

PAPER
Corrugated/kraft 4.10 2.78 3.26 4.94 31.
Newsprint 14.96 6.69 12.94 16.98 31.
Office/computer .57 1.1 .23 .90 3.
Magazines/glossy 3.66 1.89 3.07 4.21 31.
Book/phone books 1.60 2.44 .86 2.34 31.
Non-Corrug. Crdgd. 2.01. 1.25 1.63 2.38 31.
Mixed 15.09 6.63 13.08 17.09 31.
Subtotat: 41.96 9.26 39.15 &4.76 31.

PLASTICS
Clear HOPE contnr. .51 .49 37 .66 31.
Color HDPE contnr. .61 .50 .46 76 31.
LOPE .11 A7 .06 .16 3.
Films & Bags 6.28 1.86 5.72 6.84 31.
Green PET contnr. .14 .16 .09 19 31.
Clear PET contnr. 47 .33 .37 .57 3.
pVC .13 A7 .08 .18 31.
pPolypropylene .20 .28 11 .28 31.
Polystyrene .98 .62 .79 1.7 3.
Misc. Plastics .92 1.01 .61 1.22 31.
subtotal: 10.34 2.76 9.51 11.18 31.
YARD WASTE
Grass/Leaves 2.59 7.42 .34 4.83 31.
8rush/prun./stumps .34 1.63 -.16 .83 31.
subtotal: 2.92 7.49 .66 5.19 31.
ORGANICS *

Lumber 1.30 2.12 .66 1.94 31.
Textiles 5.31 3.92 4.12 6.49 31.
Rubber .02 .05 .00 .03 31.
Fines 2.70 2.31 2.00 3.40 31.
Diapers 2.86 2.4 2.21 3.51 3.
‘Fooduaste 12.50 6.76 10.45 14.54 3.
Misc. Organics 6.59 4.62 5.19 7.99 31.
Subtotal: _31.27 7.60 28.97 33.57 31.

GLASS
Clear container 2.90 1.60 2.461 3.38 31.
Green container .62 74 .40 .84 31.
8rown container .65 .63 46 .84 31.
Misc. Glass .16 .37 .05 .27 3.
Subtotal: 4.33 2.34 3.63 5.064 31.

METALS
food Contnr./foil .55 .26 47 .63 31.
Beverage Cans .30 .23 .23 37 31.
Misc. Aluminum .00 .01 .00 - .00 31.
food container 2.07 .72 1.86 2.29 31.
Other .95 .89 .68 1.22 31.
Bimetal Cans .01 .02 .00 .01 31.
Subtotal: 3.88 1.07 3.56 .21 31.

INORGANICS
Non-bulk ceramics .12 .40 -.00 .24 31.
Misc. lnorganics 4.98 8.39 2.44 7.52 31.
Subtotat: . 5.10 8.37 - 2.56 7.63 31.
HAZARDOUS WASTE
Pesticides .01 04 -.01 .02 31.
Non-pestic. poisons .01 .04 -.00 .02 31.
paint/Solvent/fuel .05 .16 -.00 .09 31.
Dry Cell batteries .01 .03 .00 .03 31.
Car Batteries .00 .00 .00 .00 31.
Medical Waste .03 .06 .02 .05 3.
Misc HHW .09 .45 -.05 .22 31.
Subtotal: .20 .68 -.01 .40 31.
RETURNABLES COUNT
Plastics 3.02 6.11 1.17 4.87. 31.
Aluminum 4.4 7.83 1.77 6.51 3.
Glass 3.19 6.35 1.27 5.11 31.
Mean Sample Wt:_283.03
5-14
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SECTION 6

BULK ITEM SURVEY AND VEHICLE WEIGH PROGRAM

APPROACH

Each incoming residential refuse vehicle was weighed, discharged onto the
tipping floor at each sorting site, and surveyed for the presence of bulk
items within the entire discharged load. Exhibits 6-1, 6-3, 6-5, and 6-7.
indicate the number and weight of residential vehicle loads that were surveyed
and observed during each sort season. These exhibits also provide a summary
of incoming waste amounts by weight and by the project’s residential strata.

The bulk item survey consisted of the identification, counting, and weighing
of bulk items found within the residential vehicle loads. A bulk item was

defined as specific waste items that could not fit inside a closed 30-galion
trash can (i.e., with its 1id on). Bulk items were identified by 15 general

‘categories, including various types of furniture and appliances, wood, tires,

carpets, etc.

The results of the bulk item survey provide estimates of the presence of
discarded bulk items in the residential waste stream. Combined with DOS
records of bulky waste pickups outside of the normal residential MSW
collection program, these data provide a basis for estimating overall bulk
item generation rates by the residential strata.

BULK ITEM SURVEY RESULTS

Tabulated bulk item composition results for each season are presented in- -
Exhibits 6-2, 6-4, 6-6, and 6-8, for the Summer, Fall, Winter, and Spring
sorting events, réspectivg]y. These results provide the mean, standard
deviation, and lower and upper confidence intervals (95 percent level) derived
for the various bulk item categories identified in the field. In addition,
these exhibits indicate the number of residential loads observed per season.
Other calculations include the average weight of bulk items per load, the
average net weight of each vehicle load, and the- average bulk item composition
(percent by weight) within the residential waste stream. '
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Bu'l.k items ranged from 2.36 to 3.24 percent of the residential waste stream.
Major categories included upholstered furniture, miscellaneous items,
rugs/carpets/textiles, and mixed bulk items.
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EXHIBIT 6-1

SUMMARY OF RESIDENTIAL VEHICLE LOADS BY WEIGHT
SUMMER 1989

Strata Number of Incoming Average Net Weight of Refuse
Income/Density Vehicles Per Vehicle (1bs)
Low/Low- 4 : 5,290
Low/Medium 4 | 12,303
Low/High ) 6 | _ 15,045
Medium/Low 4 - ' 4,938
Medium/Medium 9 10,887
Medium/High | 5 | 7,496
High/Low 4 | 6,815
High/Medium 4 _ 10,830
High/High 5 11,696
TOTAL 45 Vehicles 222.2 Tons
6-3
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EXHIBIT 6-2

BULK ITEM SURVEY SUMMARY
SUMMER 1989

Material X%
sT. # of

MEAN DEV. LCL UucL LOADS
Upholstered 14.45 19.67 9.55 19.35 45.00
Steel 6.92 9.70 2.50 7.34 45.00
Aluminum .86 2.32 .28 1.44 45.00
Wood . 6.59 17.24 2.30 10.89 45.00
Mixed 3.28 12.38 .20 37 45.00
Stoves 1.96 6.85 .25 3.67 45.00
Refrigerators 7.36 16.80 3.18 11.55 45.00
Dishwashers .33 2.24 -.23 .89 45.00
Others 3.21 7.58 1.32 5.09 45.00
Ferrous 5.29 8.14 3.26 7.32 45.00
Non-ferrous 5.99 16.22 1.95 10.03 45.00
Misc. wood 12.32 16.40 2;; :gla; zggg
Rugs/carpets/tex 11.38 18.67 . . .
Yﬁes arpets/textile 7.16 15.49 3.30 11.02 45.00
Miscellaneous 146.90 21.78 9.47 20.32 45.00
Total Weight 100.00 .00 100.00 100.00 45.00
Average Weight of Bulk items found Per Vehicle Load = 320.23
Average Net Weight of Refuse Per vehicle Load = 9886.89
Average Bulk Item Composition of Residential Waste Stream = 3.26%
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EXHIBIT 6-3
SUMMARY OF RESIDENTIAL VEHICLE LOADS BY WEIGHT

FALL 1989
Strata Number of Incoming Average Net Weight of Refuse
Income/Density Vehicles Per Vehicle (1bs)
Low/Low ; 4 6,990
Low/Medium 5 | ' ; 9,150
Low/High ' 6 . ' 16,457
Medium/Low o 4 : 3,945
Medium/Medium 9 _ 11,118
Medium/High : 5 7,940
High/Low 4 6,020
High/Medium 4 9,695
High/High 5 11,562

| TOTAL 46 Vehicles 224.3 Tons
6-5
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EXHIBIT 6-4

BULK ITEM SURVEY SUMMARY

FALL 1989
Material X%
ST. . S # of

MEAN DEV. LCL ucL LOADS
Upholstered 6.76 13.97 3.32 10.20 46.00
Steel 5.20 10.12 2.n 7.70 46.00
Aluminum 1.00 2.81 31 1.70 46.00
Wood 4.18 8.87 2.00 6.37 46.00
Mixed 12.42 19.71 7.56 . 17.27 46.00
Stoves 4. 72 10.82 2.06 7.39 46.00
Refrigerators 8.29 20.64 3.21 13.38 46.00
Dishwashers .00 .00 .00 .00 46.00
Others 9.43 20.81 4.30 14.56 46.00
Ferrous 9.57 13.61 6.22 12.92 46.00
Non-ferrous .94 3.40 .10 1.78 46.00
Misc., .woed 11.45 19.81 - 6.57 16.33 . 46.00
Rugs/carpets/textile 8.73 13.44 5.42 ~ 12.04 46.00
Tires .79 2.58 .16 1.43 46.00
Miscel laneous 16.51 22.98 10.85 22.17 46.00
Total Weight 100.00 38.75 90.45 109.55 46.00
Average Weight of Bulk Items Found Per Vehicle Load = 265.46
Average Net Weight of Refuse Per Vehicle Load = _9753.48
Average Bulk Item Composition of Residential Waste Stream = 2.72%

6-6
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EXHIBIT 6-5
SUMMARY OF RESIDENTIAL VEHICLE LOADS BY WEIGHT

WINTER 1990
Strata Number of Incoming Average Net Weight of Réfuse
Income/Density Vehicles Per Vehicle (1bs)
Low/Low 4 5,040
Low/Medium 4 10,420
Low/High 6 12,707
Medium/Low 4 5,230
Medium/Medium 9 10,420
Medium/High 5 7,164
High/Low 4 6,890
High/Medium 4 8,025
High/High 5 10,116
TOTAL 45 Vehicles 199.4 Tons
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EXHIBIT 6-6

BULK ITEM SURVEY SUMMARY

WINTER 1990
Material %
ST. # of

MEAN DEV. LCL UCL LOADS
upholstered 6.92 11.15 4.14 9.69 45.00
Steel 4.11 8.44 2.00 6.21 45.00
Aluminum 5.11 15.51 1.25 8.98 45.00
Wood 3.10 4.98 1.86 4.34 45.00
Mixed 13.42 18.60 8.79 18.06 45.00
Stoves 2.30 8.04 .29 4.30 45.00
Refrigerators 3.41 9.85 .96 5.87 45.00
Dishwashers .00 .00 .00 .00 45.00
Others 7.37 14.27 3.81 10.92 45.00
Ferrous 9.19 11.78 6.25 12.12 45.00
Non-ferrous 1.61 3.22 .81 2.42 45.00
Misc. wood ) 11.52 15.17 .75 15.30 45.00
Rugs/carpets/textile  17.97 25.87 11.53 24.42 45.00
Tires 4.82 11.18 2.03 '7-.60 45.00
Miscel laneous 9.15 19.72 4.24 14.06 45.00
Total Weight 100.00 29.11 92.75 107.25. 45.00
Average Weight of Bulk Items Found Per vehicle Load = . 273.11
Average Net.Weight of Refuse Per Vehicle Load = _8863.11
Average Bulk Item Composition of Residential Waste Stream = 3.08%
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EXHIBIT 6-7

SUMMARY OF RESIDENTIAL VEHICLE LOADS BY WEIGHT
SPRING 1990

Strata Number of Incoming Average Net Weight of Refuse
Income/Density _ Vehicles Per Vehicle (1bs)
Low/Low. 4 | 5,055
Low/Medium 4 ' 13,770
Low/High . 6 ' . 13,367
Medium/Low - 4 | 6,000
Medium/Medium 9 10,538
Medium/High 5 - 8,248
High/Low - 4 ' 6,585
HighMedium 4 9,215
High/High 5 11,236
TOTAL 45 Vehicles ~ 217.5 Tons
6-9
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EXHIBIT 6-8

BULK ITEM SURVEY SUMMARY
SPRING 1990

Volume Two: Residential Results
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Material X
ST. # of

MEAN DEV. LCL ucL LOADS
Upholstered 11.59 264.93 5.38 17.80 45.00
Steel.. 9.93 21.40 4.60 15.26 45.00
Aluminum A3 .57 -.0 .27 45.00
Wood 5.95 13.02 2.7 9.20 45.00
Mixed 13.40 19.42 8.57 18.24 45.00
Stoves 2.41 10.16 -.12 4.9 45.00
Refrigerators 3.48 11.51 .62 6.35 45.00
Dishwashers .00 .00 .00 .00 45.00
Others 9.67 19.00 4,9 14.40 45.00
Ferrous 10.66 13.19 7.38 13.95 45.00
Non-ferrous 83 2.13 .30 1.36 45.00
Misc. wood 10.09 18.51 5.48 14.70 45.00
Rugs/carpets/textile 10,13 17.40 5.80 14 .47 45.00
Tires 6.02 12.97 279 9.25 45.00
Miscellaneous 5.70 16.35 1.63 9.77  45.00
Total Weight 100.g0 32.14 91 .00 108.01 45.00
Average Weight of Bulk Items Found Per Vehicle Load = __228.09
Average Net Weight of Refuse Per Vehicle Load = _9665.78
Average Bulk 1tem Composition of Residential Waste Stream = ___2.36%
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SECTION 7
COMPARISON OF COMPOSITION BY- SELECTED RESIDENTIAL STRATA

The composition of the residential waste stream differed by the project’s
residential strata. This section provides general trends and observations of
the composition data specific to variation by residential strata.

DISCUSSION

Some grouping of the data has been necessary to make reasonable comparisons
within certain categories. For example, comparisons were made by grouping
together density strata to evaluate the effect of income on waste composition
as follows:

Income Group Grouping of Strata

Low Income, Low Density
LOW Low Income, Medium Density
Low Income, High Density

Medium Income, Low Density
MEDIUM Medium Income, Medium Density
Medium Income, High Density

High Income, Low Density
HIGH High Income, Medium Density
High Income, High Density

Comparison by waste components was performed by combining the 45 individual
waste components into seven general waste fractions, as detailed below. The
Household Hazardous Waste (HHW) fraction and Bulk Items were not included in
this comparison.

e Paper The cumulative percentage of the seven Paper sort
categories. :
e Plastic The cumulative percentage of the 10 Plastic sort
categories.
7-1
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o Yard Waste The cumulative percentage of the two Yard Waste
sort categories.

e Organics The cumulative percentage of the seven Organic sort
categories.

o Glass The cumulative percentage of the four Glass sort
categories.

e Metal The cumulative percentage of three Aluminum and

three Other Metal sort categories.

e Inorganics The cumulative percentage of both Inorganic sort
categories. '

. Waste Composition Summaries

Waste composition summaries were developed for comparison purposes by the four
seasonal events, as given in Exhibits 7-1, 7-3, 7-5, and 7-7. These exhibits
compare the average compositions of residential wastes by the seven general
fractions for the four seasons. Values in these exhibits are rounded to the
nearest 1 percent (or nearest tenth, if less than 1 half of 1 percent).

Component Ranges

Exhibits 7-2, 7-4, 7-6, and 7-8 provide comparisons of the nine residential
strata by the seven general waste fractions. The composition values are
arithmetic means to the nearest 1 percent or nearest tenth, if less than 1
half of 1 percent. These exhibits emphasize the high and low values observed
by component, as well as the major sorting category found within the general
waste fractions. For example, Paper during the summer season, stratum MH
(Medium Income, High Density) generated the largest portion of paper for-all
residential strata at 45 percent (Exhibit 7-2). Stratum LM (Low Income,
Medium Density) generated the least proportion of Paper at 27 percent by
weight. -

7-2
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Comparisons between "Strata" Waste Compositions

General Observations

Comparison of similar strata may be approached using several methodologies.
One may be to consider the income distribution of the population evident in a
particular type of residential area. Each level of income (with few
exceptions), are inhabited primarily by individuals with a certain income
dispersion. A second method for stratifying residential areas include the
density and the geographical location of each strata. For example,
fluctuations in the quantity of yard waste, generated by a particular
residential stratum, are not usually determined by specific demographics.
Rather, geographical lecation will determine whether a residence is likely to
have open land, the prime source for this fraction. All of these factors can
contribute to variance in the composition of a particular strata’s waste.

Comparisons Between "Low Income" Waste Compositions
Paper:

1. The LL strata generally had the highest percentage of papér, with a
range of 29 to 42 percent. The primary components (in order) for every
sorting season were Mixed Paper, Newsprint, and Corrugated/Kraft Paper.

2. The LH strata generally maintained the lowest percentage. of paper with a
range of 28 to 30 percent. :

3. The Fall season generated the highest percentage of paper with a range
of 30 to 42 percent, while the other three seasons exhibited a combined
range of 27 to 35 percent. .

Plastic:

1. The LH strata maintained or equaled the highest percentage of P]astic in
the waste stream for all seasons with a range of 10 to 12 percent. The
majority component for this fraction was Films and Bags.

2. The LL strata generally had the lowest percentage of Plastic in the

waste stream with a range of 8 to 9 percent. Films and Bags was the
primary component. )

7-3
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3.

Seasonal variation was not significant.

Yard Waste:

1.

3.

LL maintained the highest composition of Yard Waste during all four sort
seasons with a range of 6 to 11 percent. The other categories had a
range of less than 0.1 to 4 percent of Yard Waste throughout the project
year.

. The-percentage of Yard Waste generally was found in larger quantities in

the "Low Density" strata than the "High Density" strata.

Seasonal variation was insignificant for the Low Income stratum.

Organic:

1.

3.

The LH stratum had or equaled the highest percentage of Organics in the
waste stream for all four seasons with a range of 43 to 46 percent. The
majority components in descending order were Food Waste, Miscellaneous
Organics, and Textiles. '

. The lowest percentage of Organic material was observed in the LL stratum

with a range of 33 to 37 percent. The majority components were Food
Waste, Miscellaneous Organics, and Textiles.

. No significant seasonal variation was observed

. Generally, the percentage of Glass was higher for the LL and LH strata.

A range of 5 to 8 percent was observed in both of these residential
types, while the primary component was consistently Clear Glass.

. The LM stratum generally had the lowest composition of Glass with a

range of 4 to 5 percent. This category’s primary component was Clear
Glass. '

No seasonal variation was observed

7-4
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Metal:

1. The category’s percent composition generally was constant during all
four sort seasons. No one stratum consistently had a higher percentage
than the other two. The primary components for all three strata were .
Food Containers and Other Ferrous. ' '

2. Seasonal variation was insignificant

Inorganic:

1 The LM stratum generally had or equaled the greatest amount of Inorganic
during each season. With a range of 2 to 7 percent, the primary
component was Miscellaneous Inorganics.:

2. The highest Inorganics percentages were present in the Spring and Summer

sorting efforts with a range of 3 to 7 percent. During the Fall and
Winter, a range of less than 0.1 to 3 percent was observed. -

Comparison Between "Medium Income" Waste Compositions

Paper:

The waste stream of the MH stratum consistently maintained the highest
percentage of paper throughout the entire study, with a range of 42 to
45 percent. The primary components of this stratum were Newsprint,
Mixed, and Corrugated/Kraft.

2. The ML stratum maintained the second greatest paper percentage with a
range of 33 to 38 percent. Mixed Paper, Newsprint, and Corrugated/Kraft
were the primary components in this waste stream.

3. The Spring sort season exhibited the smallest percentage of Paper with
range of 28 to 42 percent for all three strata, while the remaining
three sort seasons had a combined range of 33 to 45 percent.

Plastjc:

1. The MH stratum consistently had or equaled the highest percentage of
Plastic for all four seasons sampled. The composition percentage ranged

7-5
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from 9 to 11 percent with the primary components being Fiims and Bags
and Miscellaneous Plastics.

2. Seasonal variation was not significant.
Yard Waste:

1. The highest percentage of Yard Waste was shown in the ML stratum with a
range of 2 to 8 percent observed during the study.

2. The Fall season had the highest Yard Waste composition with the ML, MM,
and MH strata averaging 8, 3, and 7 percent, respectively, while the
remaining three seasons never achieved an average higher than 3 percent

Organic:

1. The MM stratum during all four sort seasons maintained or equaled -the
highest percentage of Organics. The Organics composition for this-
strata was consistently found in the range of 37 to 43 percent, while
the other two strata ranged between 27 to 39 percent. The two major
components were Food Waste and Miscellaneous. Organics..

2. An increased percentage of Organics generally was observed in the Spring
and Summer months over the Fall and Winter sort seasons. Spring and
" Summer ranged from 34 to 43 percent, while the Fall and Winter ranged
from 27 to 38 percent.

Glass:

1. The lowest percentage composition of Glass was observed in the MH
stratum with a range of 4 to 5 percent, while the ML and MM strata were
observed with a combined range of 5 to 7 percent. :

2. The primary component of the Glass category was Clear Glass with a range
of 2.4 to 4.5 percent for all strata.

3. Seasonal variation was not significant

7-6
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1. The Metals composition in the waste stream was consistent for al sort
seasons and strata with a range of 4 to 6 percent.

2. The major components of the Metals category were Food Containers and
Other Ferrous.

3. Seasonal variation was not significant.

Inorganic:

1. The percentage of Inorganics was generally highest for the ML stratum
during the four sorting seasons with a range of 3 to 6 percent. The
highest seasonal percentage, however, was observed in the MM stratum
during the Spring season with 7 percent.

2. The MH stratum never exhibited Inorganics in quantities greater than 2
percent of the entire waste stream for all four seasons.

3. For medium income, a gradual increase in Inorganics was observed as
density decreased. .

4. The Winter and Spring seasons exhibited “the highest percentage of

Inorganics with a range of 1 to 7 percent, while the Summer and Fall
seasons showed a range of 1 to 4 percent.

Comparisen Between "High Income" Waste Compositions
Paper:

1 The HH stratum consistently maintained the greatest percentage of Paper
with a range of 36 to 48 percent of the total waste stream. The primary
components of the HH strata were Newsprint, Mixed Paper, and
Corrugated/Kraft.

2. The HM stratum had or equaled the- second highest percentage of Paper

during all four sort seasons with a range of 34 to 41 percent. Mixed
Paper, Newsprint, and Corrugated/Kraft were the primary components.

7-7
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3. The Fall season exhibited the greatest percentage of Paper with each
"High Income" stratum being observed within a range of 39 to 48 percent
The remaining three seasons combined ranged from 36 to 42 percent.

Plastic:

1. The percentage of Plastic was generally the highest in the HH stratum
with a range of 10 to 12 percent. - The primary components of this
fraction were Films and Bags and Miscellaneous Plastic.

2. The HL stratum exhibited the least amount of Plastic during the sort
with a range of 6 to 8 percent. The primary components were Films and
Bags and Miscellaneous Plastic. :

3. Seasonal variation was not significant.

Yard Waste:

1. The highest percentage of Yard Waste was shown in the HL with a range of
9 to 20 percent with the primary component being Grass/Leaves.

2. The least amount of Yard Waste observed over the year was in the HM
stratum with a range of 1 to 5 percent.

3. The highest composition of Yard Waste was exhibited in the Winter and
Fall sort seasons with ranges of 4 to 12 percent and 1 to 20 percent,
respectively. While the remaining seasons, Spring and Summer, were
observed in ranges of 1 to 9 and 1 to 11 percent.

Organic:

1. The HM stratum generally maintained the greatest percentage of Organics
with a range of 35 to 41 percent. The primary components were Food
Waste, Miscellaneous Organics, and Textiles.

2. The HH stratum generally maintained the least organic content of the
"High Income" strata with a range of 27 to 40 percent. Food Waste,
Miscellaneous Organics, and Textiles were the primary components.

3. Generally, the greatest amount of Organics was observed in the Summer
and Spring seasons, while the Fall and Winter exhibited the least
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amount. The combined range for Summer and Spring was 31 to 41 percent
and for Fall and Winter, the combined range was 27 to 36 percent.

Glass:

1. The percentage of Glass for all strata was in the range of 4 to 7
percent for all seasons with the primary component being Clear Glass.

Metal:

1. The composition of Metals ranged between 4 and 7 percent for all strata
and seasons. The primary component was generally equally divided
between Food Containers and Other Ferrous.

Inorganic:

1. During each season of the study, either the HH stratum or the HM stratum
had the highest percentage of Inorganics, with ranges of 0.3 to §
percent. )

2. The HL stratum maintained the lowest percentage of Inorganics with an
average of 1 percent during all seasons.

3. Inorganic was found in greater percentages during the Winter and Spring
sorting seasons with ranges of 1 to 4 percent and 1 to 5 percent,

respectively. The remaining two seasons, - Summer and Fall, maintained
ranges of 0.4 to 1 percent and 0.3 to 1 percent, respectively.
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EXHIBIT 7-1

WASTE COMPOSITION BY RESIDENTIAL STRATUM*
SUMMER 1989

(A11 figures shown in percentage)

COMPONENT L L4 IH M W L} H W4 HH AVE

PAPER 3 2277 29 35 33 45 32 32 36 34 27-45
PLASTICS 9 10 12 1 10 11 8 10 12 10 8-12
YARD WASTE 6 3 0.1 3 2 0.1 1 5 1 3 <0.1-11
ORGANICS 3 4 43 36 43 34 39 4 40 40

GLASS 7 5 7 6 6 5 5 7 4 6 4-7
METAL 4 7 6 5 5 4 4 5 5 5 4-7
INORGANIC 3 7 3 4 4 2 1 0.4 1 2 0.4-7

* LL = Low Income/Low Density -

LM =.Low Income/Medium Density

LH = Low Income/High Density

ML = Medium Income/Low Density

MM = Medium Income/Medium Density
MH = Medium Income/High Density
HL = High Income/Low Density

HM = High Income/Medium Density
HH = High Income/High Density
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EXHIBIT 7-2

COMPONENT RANGE BY RESIDENTIAL STRATA*
SUMMER 1989

—

High Range Major Category Low Range -
COMPONENTS (Strata/ Percent) (Percent) (Strata/Percent)
PAPER (MH/45%) Newsprint (17X) (LM/27%)
PLASTICS (HH/12%) Film (7%) (HL/8%)
YARD WASTE (HL/11%) Grass (6%X) (LH, MH/<0.1%)
ORGANICS (LH, MM/43%) Food (13-19% (MH/34%)

A1l Strata fall in 4-7% range.

A1l Strata fall in 4-7% range

INORGANIC (LM/7X)

Clear glass was majbr category.

Misé. (7%X)

(HM/0.4%)

* LL = Low Income/Low Density

LM = Low Income/Medium Density

LH = Low Income/High Density

ML = Medium Income/Low Density
MM = Medium Income/Medium Density
MH = Medium Income/High Density
HL = High Income/Low Density

HM = High Income/Medium Density
HH = High Income/High Density
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EXHIBIT 7-3

WASTE COMPOSITION BY RESIDENTIAL STRATUM*

FALL 1989

(A11 figures shown in percentage)

COMPONENT W LM LH ML My MH HL HM HH AVE

PAPER &2 31 30 38 37 44 39 41 48 39 30-48
PLASTICS 8 9 1 9 9 9 6 10 1 9

YARD WASTE 7 4 0.3 8 3 7 13 4 5 5 0.3-13
ORGANICS 33 4 a3 32 38 27 32 3 27 35

GLASS 5 5 6 5 5 4 4 5 4 5 4-6
METAL 5 6 6 5 5 6 3 4 5 5 4-6
INORGANIC <1 3 3 3 2 2 1 1 0.3 2 0.3-3
* L = Low Income/Low Density

LM = Low Income/Medium Density
LH = Low Income/High Density
ML = Medium Income/Low Density

MM = Medium Income/Medium Density

MH = Medium Income/High Density
HL = High Income/Low Density

HM = High Income/Medium Density
HH = High Income/High Density
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EXHIBIT 7-4

COMPONENT RANGE BY RESIDENTIAL STRATA*

FALL 1989

High Range Major c§tegory Low Range )
COMPONENTS (Strata/Percent) (Percent) (Strata/Percent)
PAPER (HH/48%) Newsprint (18%) (LH/30%)
PLASTICS (LH, HH/11%) Film (6-7%) (HL/6X)

(HL/13%) Grass (13%) (LH/0.3%)
ORGANICS (LH/743%) Food (16%) (MH, HH/27X)

(LH/6X) Clear (3%) (Varies/4%)

A1l strata fall in the 4-6% range
INORGANIC A1l strata fall in the 0.3-3% range Misc. Inorganics was major category.

* LL = Low Income/Low Density

LM = Low Income/Medium Density

LH

Low Income/High Density

ML = Medium Income/Low Density

MM
MH

HL

Medium Income/Medium Density
Medium Income/High Density

High Income/Low Density

HM = High Income/Medium Density

HH

High Income/High Density
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EXH B

WASTE COMPOSIT ON BY RESIDENTTAL STRATUM*

WINTER 990
(. ig thawn qe
COMPONENT LL L4 LW M ™ M H o AVE
AS°
ARD WAS
DRGA 36
NNRGAN
L ./Low Den
1M came /Mod Nen
ncome/H th Nen
Md ame/Low Ne
MM Me :/Mad e
MH  Med :/H gl De
igl :/ ow Den
HM gl /Med  De
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EXHIBIT 7-6

COMPONENT RANGE BY RESIDENTIAL STRATA*
WINTER 1990

High Range . Major Category Low Range
COMPONENTS (Strata/Percent) (Percent) (Strata/Percent)
PAPER (MH/45%) Mixed (16%X) (LH/28%)
PLASTIC (MH, MM/11%) Film (7%) (HL/7%)

(HL/20%) Grass (19%) (LH, HM/1%)
ORGANICS (LM, LH/44%) Food (17-18% (MH, HL, HH/31X)

(LH/8%) Clear (4X) (LM, HH/4X)

A1l Strata fall in 5-7% range

Food containers was major category.

INORGANIC (ML/6%) Misc. (5%) (MH/HL/1%)
* LL = Low Income/Low Density

LM = Low Income/Medium Density

LH = Low Income/High Density

ML = Medium Income/Low Density

MM = Medium Income/Medium Density

MH = Medium Income/High Density

HL = High Income/Low Density

HM = High Income/Medium Density

HH = High Income/High Density
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EXHIBIT 7-7

WASTE COMPOSITION BY RESIDENTIAL STRATUM*
SPRING 1990

(A1 figures shown in percentage)

COMPONENT L LM LH M MM MH HL HM  HH AVE
PAPER 31 31 28 33 28 42 30 M 4 32 28-42
"PLASTICS 9 9 10 g 10 10 8 9 10 9
YARD WASTE 7 1 1 2 3 3 9 1 3 3 ~9
ORGANICS 37 42 a6 39 41 34 39 8 31 39 31-46
GLASS 7 5 7 6 5 4 5 6 ] 6 4-7
METAL 5 5 5 6 5 5 7 6 4 5 4-7
INORGANIC 4 5 3 4 7 1 1 5 5 ] 1-7
* LL = Low Income/Low Density

LM = Low Income/Medium Density
LH = Low Income/High Density

ML = Medium Income/Low Density .
MM = Medium Income/Medium Density
MH = Medium Income/High Density
HL = High Income/Low Density

HM = High Income/Medium Density
HH = High Income/High Density.
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EXHIBIT 7-8

COMPONENT RANGE BY RESIDENTIAL STRATUM*
SPRING 1990

High Range Major Category * Low Range .
COMPONENTS (Strata/Percent) (Percent) (Strata/Percent)
PAPER (MH, HH/42%) Newsprint (17X) (LH, MM/28%)
PLASTICS All Strata fall in 8-10% range. Films was major category.
YARD WASTE (HL/9%) Grass (6%) (LM, LH, HM/1%)
ORGANICS (LH/46%) Food (13-19%) (HH/31%)
(LL, LH/7X) Clear (4-5%) (MH, HH/4%)
(HL/7%) Other (4X) (HH/4%)
INORGANIC (MM/7%) Misc. (7%) (MH, HL/1%X)
* LL = Low Income/Low Density
LM = Low Income/Medium Density
LH = Low Income/High Density
ML = Medium Income/Low Density
MM = Medium Inc_ome/Medium Density
MH = Medium Income/High Density
HL = High Income/Low Density
HM = High Income/Medium Density
HH = High Income/High Density
7-17
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SECTION 8

COMPARISON OF COMPOSITION BY SEASON

The purpose of this section is to provide a qualitative analysis of the four
seasons of residential data and to identify seasonal variations and
significant trends in the composition of the residential waste stream
(excluding bulk items). These findings are based on the composition data
discussed in previous sections.

DISCUSSION

For comparison purposes, the residential waste data were collapsed to the’
seven major refuse fractions described earlier in Section 7. Development of
trends by season was performed by further collapsing the data from the
project’s nine strata into an aggregate composite for each season, which is
presented in Exhibit 8-1. Development of this composite required
consolidation of each stratum for a weighted average, dependent on estimated
quantities generated for the City as a whole (see discussion in Section 9).
Based on Exh1b1t 8-1, the below observations and findings can be made.

GENERAL TRENDS (NON-SEASONAL)

Paper

Mixed Paper, Newsprint, and Corrugated/Kraft Paper are the most common
components of the Paper stream. A1l other paper components combined to about
25 percent of Paper wastes in the residential stream.

Plastics:

Films and Bags and Miscellaneous Plastics are the most common components of
the Plastic stream. These two items account for almost 70 percent of Plastic
wastes in the residential stream.

Yard Wastes:

Grass/Leaves is the main component of Yard Waste
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Organics:

Food Waste is the most significant component of the Organics category, at
about 40 percent of the Organics fraction. Other significant categories are
Textiles, Diapers, and the Miscellaneous Organics.

Glass:

Clear Glass containers make up almost 60 percent of the Glass fraction.

Metals:

The metal fraction is made up by over 80 percent of ferrous alloy products.
Other Ferrous Metal and Ferrous Food Containers are the 1argest ‘components of
this fraction when compared to aluminum and bimetal categories.

Inorganic:

The greatest fraction of Inorganics is Miscellaneous Inorganics. Non-bulk
Ceramics is a small and highly-specific component category. These items only
were found in the waste stream on occasion.

COMPARISON OF THE RESIDENTIAL WASTE STREAM BY SEASON

Paper:

. Paper, which was observed at the 31 to 32 percent range throughout three

seasons, reached peak proportions 1n Fall 1989 at 37 percent of the waste
stream.

2. The level of Office/Computer Paper in the waste stream was 1ow,'ranging
from 2 percent to negligible levels.

3. Non-corrugated OCC Paper ranged form 2 to 4 percent by we1ght over the
_ four seasons.

4. The major component of Paper was Mixed Paper. This category ranged from
8 to 13 percent of the total waste stream during the year.

5. Newsprint was consistent during three sort seasons at 8 to 9 percent, and
increased to 11 percent in the Fall.

8-2
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Plastic:

1. LDPE items decreased in frequency during the year and ranged from 0.08 to
0.13 percent by weight. :

2. The Plastic fraction, as a whole, was greatest in the Summer at 9.89
percent. ’

Yard Waste:

1. The quantity of Brush and other woody Yard Wastes was significantly
higher during the Summer and Spring seasons.

2. Grass/Leaves composition percentages ranged from 6 to 7 percent in the
Fall and Winter, while the Summer and Spring were both 3 percent.

3. Overall, Yard Waste occupied approximately 5.8 percent of the waste
stream.

Glass Fraction:

1. The generation of Glass wastes was consistent during all four seasons,
ranging from 4.91 to 5.82 percent by weight.

Hazardous Wastes:

1. Household Hazardous Wastes present in the MSW stream was approximately 80
percent. Paint/Solvent/Fuel, Car Batteries, and Miscellaneous items.
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EXHIBIT 8-1

SUMMARY OF RESIDENTIAL COMPOSITION BY SEASON *

WASTE COMPONENT SUMMER FALL WINTER SPRING ANNUAL
= == =3z =3
Corrugated/Kraft 5.02% 5.22% 527% 4.81% 5.08%
Newsprint 9.48% 11,08% 8.28% 8.39% 9.31%
Offica/Computer ) 1.51% 0.91% 0.46% 0.23% 0.78%
Magazines and Glossy 3.00% 3.2% 2.62% 261% 2.86%
Book/Phone Book 1.18% 1.15% 0.42% 0.54% : 0.83%
Non-Corugated OCC 4.14% 2.44% 2.76% 2.03% 2.85%
Mixed 8.03% 12.868% 12.45% 12.88% 11.52%
TOTAL PAPER FRACTION 32.35% 3691%  3225%  31.49% 33.24%
Clear HDPE containers 0.57% 0.49% 0.54% 0.47% 0.52%
Colored HDPE containers 0.69% 0.62% 0.62% 0.57% 0.63%
LDPE 0.23% 0.15% 0.05% 0.08% 0.13%
Films and Bags 5.05% 4.93% 5.05% 5.03% 5.01%
Green PET containers 0.13% 0.08% 0.11% 0.12% 0.11%
Clear PET containers 0.47% 0.37% 0.52% 0.44% 0.45%
pvC 0.15% 0.16% 0.11% 0.12% 0.13%
Polypropylense 0.16% 0.21% 0.08% 0.13% 0.14%
- Polystyrene (Est. in Summen) 0.86% 0.68% 0.98% 0.93% 0.86%
Miscellaneous Plastic 1.59% 1.09% 1.09% 127T% 1.26%
TOTAL PLASTIC FRACTION 9.89% 8.78% 9.15% 9.16% 9.25%
Grass/Leaves 2.80% 5.96% 7.59% 2.79% 4.72%
Brush/Prunings/Stumps 1.86% 0.28% 0.77% 1.32% 1.07%
TOTALYARD WASTE FRACTION 4.66% 6.25% 8.36% 4.11% 5.80%
Lumber 2.87% 228% 2.09% 3.63% 2.73%
Textiles 6.71% 4.72% 5.08% 531% 5.47%
Rubber 0.22% 0.32% 0.06% 021% 021%
Fines ) 2.49% 2.26% 2.33% 2.98% 2.52%
Diapers 3.84% 3.49% 4.34% 3.80% 3.86%
Foodwaste 14.18% 14.34% 13.82% 14.87% 1431%
Miscetflaneous Organic 9.35% 8.26% 8.72% 9.12%. 8.87%
TOTAL ORGANIC FRACTION 39.66% 35.66% 36.45% 39.93% 37.97%
Clear Glass containers 3.20% 2.95% 3.51% 3.52% 3.29%
Green Glass containers 1.18% 0.97% 1.17% 1.05% 1.09%
Brown Glass containers 0.97% 0.83% 0.96% 0.94% 0.92%
Miscellaneous Glass 0.47% 0.16% 0.06% 0.17% 022%
TOTAL GLASS FRACTION 5.82% 491% 5.69% 567% 5.52%
Aluminium Food Containers/Foil 0.46% 0.48% 0.56% 0.50% 0.50%
Aluminium Beverage Cans 0.35% 0.33% 0.37% 0.31% 0.34%
Miscelfaneous Aluminium 021% 021% 0.04% 0.04% 0.12%
TOTAL ALUMINIUM FRACTION 1.02% 1.02% 687% 0.85% 0.96%
Ferrous Metal Food containers 1.96% 2.00% 2.30% 2.09% 2.08%
Other Ferrous Metal 1.94% 245% 222% 2.78% 2.35%
TOTAL FERROUS METAL FRACTION 3.89% 4.45% 4.52% 4.88% 4.43%
Bimetal Cans 0.01% 0.03% 0.02% 0.00% 0.01%
TOTAL METAL FRACTION 4.92% 5.50% 551% 5.73% 541%
Non-bulk Ceramics 0.05% 0.22% 0.27% 0.22% 0.19%
Miscellaneous Inorganic 2:24% 1.65% 2.06% 3.16% 229%
TOTALINORGANIC FRACTION 229% 1.88% 2.33% 3.38% 2.48%
Pesticides 0,02% 0.00% 0.00% 001% 0.01%
Non-—pesticide Poisons 0.02% 0.01% 0.01% 0.01%
Paint/Solvent/Fuel 0.04% 0.06% 0.14% 0.13% 0.09%
Dry Cell Batteries 0.05% 0.02% 0.02% 0.02% 0.03%
Car Batteries 0.09% 0.02% 0.01% 0.20% 0.08%
Medical Waste 0.01% 0.00% 0.02% 0.03% 0.02%
Miscellaneous HHW 0.17% 0.04% 0.07% 0.14% 0.11%
TOTAL HHW FRACTION 0.41% 0.15% 0.28% 0.54% 0.35%

VJurRapﬁ/ﬁ): ReSuhg :kggﬁts bulk items 8-4



NYC DSNY 1989 1990 Waste Characterization Study

SECTION S

GENERATION RATES FOR RESIDENTIAL SOLID WASTE

INTRODUCTION

Estimates for refuse waste quantities generated by residential strata within
the City can provide supportive information for planning and implementation of
source reduction and recycling programs. Project objectives included
calculations of generation rates for each residential stratum, and subsequent
application of these rates to the City-wide residential population.

APPROACH

Concurrent with the refuse sorting and classification efforts, a comprehensive
vehicle weigh program was conducted to determine the quantities of refuse
.generated by each stratum. This weigh program was repeated each season to
address fluctuations and variations in generation rates by resident types over
the course of a year. These fluctuations may be caused by several factors,
many of which could not be addressed in this study. -Changing levels of
activity during certain seasons (e.g., summer vacations may lower generation
rates) can impact the amounts of refuse disposed in households.

Seasonal generation rates were calculated by the refuse disposal quantities
(as-received amounts  at the work sites) measured ovér one study week per
season. .

The vehicle weigh program allowed for calculation of total weights of refuse
generated by each stratum by season. The seasonal totals for refuse '
generation by weight (pounds per week) are presented in Exhibit 9-1 by
residential strata. '

Calculations for residential generation rates were made based on the number of
housing uriits within sample strata. Exhibit 9-2 presents the number of units
sampled under the study in accordance with each stratum. The seasonal weight
totals calculated for each residential stratum in Exhibit 9-1 were divided by
the sampled population (Exhibit 9-2) to calculate a generation factor in
pounds per unit per week. Exhibit 9-3 provides estimated generation rates by
the program design variables. These generation rates range from 19 to 68
pounds per unit per week.

9-1
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The study recognized that waste generation rates and composition observed for
6 days each season will change gradually in the course of the year.
Extrapolations were made for the time periods between the seasonal sampling
events to better reflect monthly generation and composition data. These
extrapolations employed 1inear regression techniques; results for these
calculations are presented in Volume 7 - Residential Raw Data. Once these
monthly factors were developed, the final step in developing a model of
residential waste stream was to apply the generation rates to the City-wide
unit totals for each of the residential strata as defined (i.e., LL through
HH) . ' :

RESULTS

Application of the generation rates calculated from Exhibit 9-3 to City-wide
population figures yields total estimated quantities of residential refuse
generated on an .annual basis.

Exhibit 9-4 is a summary matrix that details the total housing unit count for
each residential stratum and the estimated total tonnage of refuse each- '
stratum generated, by season. The final column of Exhibit 9-4 is a cumulative
annual total for each stratum.

It should be noted that this total does