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EXECUTIVE SUMMARY

INTRODUCTION

The solid waste management alternatives available today are more complex
than the traditional landfillingof 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
Ci ty.

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. In 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.
• Development 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
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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 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; sumarize the results

obtained for the residential, institutional, and commercial waste streams;

present a synopsis of waste composition and generation projections for the

years 1995 and 2000; and briefly discuss the solid waste management policy

implications presented by the study results. All of the information

obtained from the study is presented as a 10—volume series:

• Volume 1 — Final Report: Presents a general overview of the study

methodology, 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.

• Volume 3 — Institutional Sector: Presents the seasonal results of

the insitutional waste composition study.

• Volume 4 — Commercial Sector: Presents estimated composition and

generation rates for commercial waste based on the results of the

1—season study.
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• 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 institutitional 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 instutional waste
composition study.

• Volume 9 — Comercial Sector Raw Data: Includes data gathered as
part of the commercial waste composition study.

• 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.
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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 I 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 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 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 disposal 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
regular/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
loading 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
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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 sumary 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:

• MLP/Dump Outs: includes all quantities collected by the Motorized

Litter Patrol plus the street cleaning dump—outs at specific

locations.

• Basket Routes: includes street—side containers of loose refuse.

• 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

DOS 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 landfilled, 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 (landfilling 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.
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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

low). 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:

• 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.

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 quantities of waste generated, specific

facilities were selected for the study based on the following:

• 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. rn 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 Survey

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. During the course of

the study, more than 1,300 residential refuse samples 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.

Seasonal ity 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).
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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

laboratory 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, wereloaded into a

modified refuse collection vehicle and separate measurements were obtained
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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 housing 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 perfornied 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
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enerated by the City’s residential population during the study year.
results of these projections are summarized in Exhibit 8.

Insti tuti onal

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 enrollment (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 make 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:

• Communications and utility companies;

• Doctor’s offices and outpatient clinics;

• Libraries, museums, zoos and other such public service

organizations; and
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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 avai1ability 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 OOS)

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
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Selected Public Sector Federal Government
State Government

Correct ions•

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
differenëes 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 samling

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 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 housing with 1 to

2—family units.

Medium Greater than $16,199 All 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.
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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, exressed 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 torinages, 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 coruniercial

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 torinages
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, artdcornmercial

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:

• 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.

• 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.
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• 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.

• 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.

WASTE STREAM PR0]ECTI0NS

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.I.R.E.), SIC 70; Services, etc.) best suited for forcasting. As a
result, study data for institutional and commercial 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.

Pro.iected Non—Residential Tonna.g.

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 Proiected Tcnnage

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:

• 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.

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

• 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.

• 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.

• 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.

ES—23

NYC DSNY 1989 1990 Waste Characterization Study

Executive Summary



• Metals: This group includes metal bulk and food containers. The
first is cyclical, as people discard furniture and appliances only
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, breakable, and not
compatible with the changing preference for “heat and eat”
ml crowaveabl e contai ners.

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 Waite

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 unconipacted
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 recyciables) 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 low 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 IJSEPA 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).

• Evaluation of policy options (i.e., the implications of a “bottle
bill” or the replacement of polystyrene products with paper).

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

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

• Evaluation of waste management options

• 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:

• 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.

• 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.

• The impacts of increased waste generation during holidays generally

were avoided under this study. Further study would prvide field

comparisons of waste quantities and composition genr’ated 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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EXHIBIT 6
PROGRAM DESIGN FOR WASTE COMPOSITION STUDY

PROGRAM DESIGN

o E NE RATION
BY BOROUGH

AND DISTRICT

RESIDENTIAL (9 strata)
INSTITUTIONAL (14 categories)
COMMERCIAL (10 types)

+
ROUTE DESIGN

4
[ MATERIAL COLLECTION I

1
MATERIAL WEIGHING & SORTING

COMPACTION TEST NTRY HEMICAL ANALYSI

COMPUTER DATABASE DEVELOPMENT1

HISTORICAL DATA
BASE ON BULK

0 EN E RATION

GENERATION
ECONOMIC ANDBY STRATA
DEMOGRAPHIC
PROJECTIONS

+
I

1 FORECASTINGf.
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EXHBIT14
RESfOENTLAL WASTE COMPOSIflON BY STRATA

WASTE COMPONENT

Cn..d,1Oatt
NwIrE
0lflIComuWr
Mnesan* Glossy
9ouWIw. eoOc
Non—Car.d Cabo.d

TOTAL PAPER FRACTION

On v?rtxIngsiSlLlnDI

TOTAL YARD WASTE FRACTION

SUMMER SEASON

WASTE COUPOST1ON
Ii LU 1)4 ML MM UN IlL NM NH

4.0 45 5.9 41 4.7 5.2 4.3 5.3 5.0
10.2 8.5 7.4 9.9 9.9 16.8 6.7 9.3 12.3

1.7 1.0 0.7 1.8 1,3 1.3 1.8 1.7 2.1
2.0 2.0 2.9 33 2.? 4.5 2.8 2.3 3.9
1.0 0.8 1.3 0.7 1.8 3.9 0.9 0.3 0.4
3.9 3.5 3.0 3.4 2.9 3.6 53 3.8 3.9

11.4 7.8 7.3 8.5 8.8 1.1 8.8 7.5 7.8

34.2 26.4 28.5 32.0 31.9 43.6 30.5 30.9 35.4

CI.. HOPE corsn,rs 0.5 0.5 0.8 0.6 0.8 0.4 0.5 0.7 0.7CoIedHOPEcorsr.r3 0.5 0.8 0.8 02 0.7 03 0.5 0.8 1.0LOPE 0.3 02 0.3 0.1 0.3 0.1 0.2 0.3 0.1FI1m.wx6ags 4.1 5.0 6.2 5.0 5.1 8.1 3.5 47 6.7GsenP5Tcotr.rs 0.2 0.1 0.1 0.1 0.3 0.4 0.1 02 0.4
C.PETconsarwrr 0.4 0.4 0.6 0.8 0.5 0.5 0.3 0.4 0.6PVC 02 0.1 0.1 0.2 0.2 02 0.1 0.2 0.1Py’yr 0.1 0.1 0.3 0.1 0.1 0.2 0.1 0.1 0.1PYyv.r(Estlmdln&mmafl 0.9 0.8 0.6 1.1 • 1.0 1.1 0.8 0.7 0.9

1.3 1.3 1.6 2.0 1.1 0.8 1.7 1.7 1.2

TOTALPLAST1CFRACTION 8.3 9.3 11.3 10.7 0.8 10.3 7.7 9.7 II)

5.6 1.1 0.0 2.1 1.4 0.0 5.4 40 10
0.8 1.6 00 0.7 0.4 0.0 45 08 0.0

62 2.7 0.1 2.8 1.8 0.1 99 43 4.0

L,vibr 12 4.3 32 2.0 2.4 2.1 3.1 I 8 0.9
1154113$ 8.0 6.0 8.4 4,0 6.4 32 6.0 3.7 6.2
Rbr 0.1 0.1 0.3 0.4 0.2 0.0 0.3 0.0 0.1
Fc.. 2.0 2.0 3.3 2.0 1.6 2.7 19 ‘.7 3.7
Dl.rs 33 36 4.1 2.9 2.8 3.0 4 I 4.’ 3.2
Food.s*, 16.9 14.4 12.7 14.5 18.3 10.1 12.1 20.1 10.7
MiiIeQriC 5.1 7.9 9.8 7.8 3.5 10.6 89 8.3 14.5

TOTALORGANICFRACTION 34.5 40.3 41.9 34.6 41.4 32.4 36.4 39.7 39.!

Ca. Glais cot1.n.rs 4.2 2.5 32 3.1 32 2.3 3.0 39 2.0
Gn..nGiass cos.rry 10 1.3 1.8 09 1.3 0.8 09 1.2 0.9
6rownGlasscontr.rs 1.2 1.1 12 0.8 12 0.6 0.7 12 0.7
UiIl GIs 0.2 0.4 0.9 0.8 0.3 0.6 02 0.1 Q.4

TOTAL CLASS FRACTION 6.8 5.3 6.9 5.5 8.3 4.4 4.9 6.3 4.0

AILJ,11r41.sn FooC Cor.r5tFod 0.3 0.4 0.8 0.5 0.4 0.4 0.3 0.3 0.9
AftaT,wit8fl B..r9Q. Cmii 0.3 0.3 0.3 0.3 0.4 0.4 0.3 0.4 0.3
UiSI131.04Ah$fl,rILJI 0.2 0.3 0.3 0.3 0.5 02 0.4 0.1 0.3

TOTALALUUINIUMFRACTTON 09 4.0 12 1.1 1.1 0.9 0.7 09 1.4

2.1 1.8 2.2 1.8 2.0 2.0 ‘.6 1.9 2.3
hbi 4.0 3.8 2.7 2.0 2.0 0.8 1.0 22 1.2

TOYALFERROUSMETALFPACTION 3.! 5.4 49 3.8 4.0 2.8 2.7 41 3.5

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00

TOTAL METALFRACT1ON 4.0 8.3 62 4.9 51 3.7 3.4 3.0 5.0

Nofl—Oufl( Clr.neci 0.1 0.! 0.0 0.0 0.0 02 0.1 0.0 0.0
MisIIwusIriug.sc 32 8.7 2.8 3.3 0.5 1.7 0.8 0.4 0.8

TOTALINORGANICFRACTION .3 .7 2.8 3.3 0.8 4.9 0.9 0.4 0.9

Pe9tlcs 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
N—O.G PDisor13 00 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Ptj$ciw.rtjct,at 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 00
DnyC.IIBes 0.0 0.1 0.0 0.0 00 0.0 0.0 0.0 0.0
C 0Nis 0.0 . 0.0 0.0 0.0 00 0.0 0.3 0.0 0.0

Wa 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0
0.1 02 02 0.0 0.1 02 02 0.0 0.1

TOTALHHWFRAC11ON 02 0.4 0.5 0.1 0.2 0.3 0.8 0.1 02

RULX 24 7.6 20 48 2.9 3.3 3.6 29 2.8

ES-42
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tXH1IE 14 (Conflnued)
RESIDENTIAl. WASTE COMPOSmON BY STRATA

WASTE COMPONENT

CaruedtXl8St

Ofli!Comour
Uazirw S ,d Glossy
Bodc/Phor. 8o
Non—Crug.O Cai2bd
Miasd

TOTAL PAPER FRACTION

Cl.w Glass cor7ta.r.rs
Gr..n Glass corsrwrs
Stown GIa contrers
Miscwllaneous Glass

TOTAL GLASS FRACTiON

Ak#ninq.an Food CorTarsIFo’l
Alumirsum Ulverage Cla19
Ml,calwou5 Alumirsurn

TOTAL ALUMINIUM FRACTION

FALL SEASON

WASTE COMPOSiTION (p.rr
LH ML MU MN

6.1 7.3 5.4 5.7 3.6
8.0 L3 10.3 17.0 11.4
0.1 1.0 0.8 0.6 1.6
2.2 3.1 2.5 3.7 4.1
03 0.4 10 1.0 2.0
2.9 2.5 2.4 .9 19
96 12.6 13.6 12.5 130

29.2 3a.5 36.3 435 375

NM NH

4.8 5.0
12.6 17.7
0.9 0.6
1.5 4.2
2.1 0.7
2.8 2.1

148 ‘8.1

39.8 48.3

0.4 0.4
0.5 0.7
0.1 0.7
5.5 5.3
0.1 0.1
0.3 0.3
0.1 0.7
0.2 0.3
0.3 1.0
1.9 0.6

9.4 10.2

LI. LM

44 5.1
90 8.3
1.8 0.4
3.3 2.4
12 07
3.5 2.7

157 Iii

39.8 30,7

0.5 0.6
0.5 0.5
0.1 0.2
42 5.0
0.1 0.0
0.3 0.3
02 0.4
02 02
0.5 0.5
1.2 1.4

0.7 0.8 0.4 0.3 0.3
0.7 0.5 0.5 0.3 0.7
0.2 0.1 02 0.1 0.7
6.5 42 52 5.9 2.9
0.1 0.1 0.1 0.0 0.0
0.5 0.5 0.4 0.3 0.3
0.2 0.2 0.1 0.0 0.0
0.1 0.1 02 0.1 0.3
0.0 0.9 • 0.7 0.0 0.4
1.0 12 1.3 1.2 0.8

Ca’ HOPE cotTarwrs
Colclrd HOPE corsa,rers
LOPE
Fiim Bags
G,..r, PET corsarars
Clan PET corEr,rs
PVC
Pyooywr
Polyster Es1ind in Summer)
Mlwllar.o PlastIc

TOTAL PLASTIC FRACTION

Grass/Law,.s
BruslvPiursngs/Stumos

TOTAL YARD WASTE FRACTION

Limbr
T•xtil6
Rubber

Food,sle
Misious Orsc

TOTAL ORGANIC FRACTION

7.8 9.1 11.0 8.4 92 9.3 5.7

5.3 42
1.0 0.1

6.4 43

1.0 3.5
45 47
0.0 02
2.1 2.4
32 3.5

13.1 15.8
7.1 10.9

31.1 41.0

35 2.9
0.7 ‘.0
0.7 0.5
02 02

50 47

0.5 0.4
03 0.3
02 0.1

0.9 0.8

1.7 2.0
Il 3.5

3.4 5.5

02 72
0.0 0.5

0.2 7.7

2.5 2.2
7.3 3.5
0.0 0.1
2.8 2.1
4.3 3.0

15.8 13.6
9.3 7.1

42.0 30.6

3.2 2.5
17 1.0
1.2 12
0.3 0.2

8.3 5.1

0.5 0.7
0.4 0.3
0.1 0.3

1.3

2.7 2.0
2.0 1.9

4.7 3.9

2.5 8.5 12.!
0.1 0.1 0.4

2.5 8.5 72.5

3.7 0.7 1.6
5.5 5.0 2.4
0.1 0.1 0.0
2.0 1.8 1.9
3.6 1.9 2.9

15.2 11.3 13.1
7.2 5.6 7.7

37.3 28.8 30.5

3.? 2.8 2.5
0.9 0.5 0.5
0.7 0.4 0.7
02 0.3 0.0

4.8 40 3.8

0.8 0.5 0.4
0.3 0.2 0.3
0.1 0.5 0.2

1.0 1.2 0.9

2.0 1.8 7.4
7.5 2.9 3.0

3.5 4.7 4.4

30 3.8
0.0 0.6

3.9 4.4

2.8 78
4.7 40
0.0 0.1
2.0 2.0
4.3 2.8

13.6 108
7.3 5.5

34.1 260

3.2 2.4
0.7 0.4
0.6 06
0.0 0.4

45 3.6

0.5 0.5
0.3 0.3
0.1 0.4

0.9 .2

1.9 1.9
00 22

2.7 4.1

F.,ous M. Food corraf,
Olr.rFe,rou. Mela

TOTAL FERROUS METAL FRACTION

BIm. Cans 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0

8.3 56 52 46 5.0 5.2 3.7 5.3TOTAL METAL FRACTION

Non—bulkCeramics 02 03 0.1 0.7 0.1 0.1 0.4 0.1 0.0
MisflareousIngen.c 0.? 2.5 2.9 2.9 2.1 1.7 0.4 1.3 0.3

TOTALINORGANICFRACflON 02 2.6 3.0 3.0 22 7.8 0.8 1.4 0.3

Pesticks 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Non—p.stlCi PoisonS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PrISolv.r/FtnI 0,0 0.0 0.1 0.1 0.0 0.4 0.0 0.0 0.0
OnyC.IlBtInSs 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C 8wn,rs 00 90 0.0 0.0 02 0.0 0.0 0.0 0.0
M Wan. 0.0 0.0 0.0 9.0 0.9 0.0 0.0 0.0 0.0
Uilous lOuS Waste 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0

TOTALHHWPRACTION 0.0 0.1 02 02 0.3 0.5 00 0.0 0.1

Rtili( 54 I S 20 25 20 3.6 32 3.0
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EXHIBIT 14 (continu.d)
•RESICENTIA. WASTE COMPOSmON BY STRATA

CUTU.c1IKtetl
Nwti(5
O5k/Comustr
Mzirlasarw3 Glossy
BoolciPhor* aoo
Ngn—Cn.a0 Cdbostd
Mixad

TOTAL PAPER FRACTION

36 5.5 56 5.4 47
69 82 72 6.8 •0
02 0.2 0.2 1.2 0.3
2.7 2.: 1.8 2.4 2.8
0.3 0.5 0.4 0.4 0.3
24 2.7 3.1 2.5 32

11.5 :2.0 9.7 13.0 13.7

27.5 31.1 27.8 33.8 33.7

3.9 52 47 41
:4.9 5.7 :0) :34

1.4 0.3 0.1 0.6
4,5 2.6 3.0 36
0.3 0.5 0.2 0.5
2.8 2.4 2.6 2.6

:5.4 11.3 145 :42

43.0 28.0 35.9 39.7

C9’ HOPE coisr.rs
Coled HOPE corsla.rs

LOPE
— Oags

G,e.ri PET Cortairais
C4 PET corsrais
PVC
Poiyiyt.rai
Poyrw (Estirraed in Sii,iimstl
Mi$saraous PlastG

TOTAL PLASTIC FRACTION

0.5 06 0.8 0.5 0.7
0.6 0.6 0.7 0.8 0.8
0.0 0.0 0.1 0.1 0.1
39 5.1 5.2 45 5.5
0.1 0.1 0.2 0.1 0.1
0.5 0.6 05 0.5 0.7
0.2 0.1 0.2 0.1 0.1
0.0 0.1 0.2 0.) 0.1
II 0.9 09 0.9. 1.1
1.1 1.0 1.4 1.3 12

6.0 9.1 10.2 6.1 10.3

0.4 0.3 0.5 0.4
0.8 0.5 0.5 0.8
0.1 0.0 0.0 0.0
6.6 3.8 8.3 5.8
0.1 0.0 0.1 0.:
0.5 0.4 0.5 0.6
02 0.0 0.1 0.1
0.1 0.0 0.0 0.0
1.2 0.9 0.9 0.6
1.0 0.7 1.4 0.9

10.9 8.8 :0.4 9.5

G,ass/Ljas,s
6rI41v?nxngsIShxn

TOTAL YARD WASTE FRACTION

85 1.6 0.8 1.7
38 0.3 0.0 02

10.3 1.9 0.8 2.0

1.1 0.7 16.1 0.8 40
0.7 1.1 0.8 0.3 1.1

1.8 1.8 18.0 0.9 5.

Lumber

Fir.
Drs
Feed’*.ste
M3IlaOLJS Orsc

TOTAL ORGANIC FRACTION

1.2 2.2 1.3 0.9
45 44 5.3 52
0.1 0.1 0.1 0.)
2.2 2.4 2.2 2.8
41 36 5.9 4.0

134 16.4 11.7 13.5
71 13.9 11.0 6.6

33.3 43.Q 43.5 352

1.7 1.4 3.1 1.8 1.2
4.6 3.5 5.3 3.7 3.9
0.1 0.1 0.0 0.0 0.0
2.0 1.8 22 2.2 2.1
5.0 2.7 3.7 4 1 2.5

10.1 :3.5 9.: :5.3 II 9
7.0 6.7 62 7.3 82

36.5 29.6 29.7 342 296

Clew Glass corsair.rs
Gts.n Glass GorUairwrs
Erown Glass corsauars
Misllw.cx,s Glass

TOTAL GLASS FRACTION

Al,JniruiIl FocO CoirartIFoU
Alwniriiifl B.erag. Caiis
Mi,llar*o.$ Alumwium

TOTAL ALUMiNIUM FRACTION

Fqn’ou Ibt F0corsairars
Otr.r F..roej IIai

TOTAL PERRO(.JS METAL FRACTION

TOTAL METAL FRACTION

Non—but C.iwnucs
Mitelmreos Inaic

TOTAL INORGANIC FRACTION

Non-pcu Posons
Plar*lSGluuTSIFtfli
Cry Call 81w.s
Ca Batetes
)ibl Waste
MistIwous He2L5 Welas

TOTAL HMW FRACTION

( IlK

4.I 2.5 44 22 4.4 2.9 3.0 40 2.8
1.1 1.0 1.5 0.9 1.3 0.9 1.1 0.1 0.6
0.9 0.7 1.5 0.7 1.0 0.8 0.8 0.7 0.8
0.0 0.1 0.0 0.0 02 0.0 0.0 0.I 0.0

8.1 4.4 .7.4 4.6 0.6 48 49 54 39

0.7 0.5 0.5 0.3 0.7 0.5 0.5 0.6
0.4 0.5 0.4 0.4 0.4 0.4 0.3 0.3
0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.1

i.I 1,0 0.9 4.9 1.1 0.9 0.8 1.0

25 2.1 2.9 2.4 2.5 1.9 1.7 2.3 2.7
2.2 19 2.3 22 12 1.6 2.3 3.0 1.3

47 4.0 5.1 4.8 4.4 3.8 3.9 5.2 4.0

0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0

5.1 5.1 6.1 5.6 5.6 4.4 4.8 6.3 5.:

0.5 0.: 0.8 0.4 0.3 0.2 0.1 02 0.1
1.7 2.0 1.3 4.9 2.8 1.1 12 2.7 4.0

22 2.1 1.9 5.3 3.1 1.3 1.2 2.8 4.1

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0 I 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
00 0.0 0.5 0.1 0.1 0.1 0.1 0.4 0.0
00 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
00 00 0.0 0.0 0.0 0.0 0.0 02 0.2
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0

02 0.1 0.6 0.1 02 0.1 02 0.3 0.3

46 2.7. 20 44 21 42 54 3.8 27_

. WINTER SEASON

WASTE COMPOSITiON
WASTE COMPONENT LI. LU LH ML MM NH ML MM NH

0.6
0.4
0.0
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EXHIBrT 14 (continued)
•RESIDENTLAL WASTE COUPOSrnOrl BY STRATA

CyuectiXraft
NwiiX
OfT1dCornousr

- Glossy
OooklPhor. 8ocic
Non—Corrtid CaoDoad
Mi,ied

TOTAl. PAPER FRACTION

3.9 4 42 4.2 3.8
92 5.9 4.9 8.5 7.7
0.1 0.3 0.2 0.5 0.2
2.5 2.2 2.2 2.2 2.0
05 0.3 7.0 0.6 0.5
2.1 1,9 1.9 1.9 2.0

12.6 13.7 73.2 13.0 17.?

31.0 30.7 27.6 30.9 27.8

4.7 46 5.8 40
13.1 8.0 71.5 141
0.5 0.1 0.3 0.6
43 2.8 7? 36
0.5 02 0.4 16
1.9 2.0 2.3 2.0

16.0 10.3 10.9 149

41.0 27.7 32.9 47.3

CIe HOPE conr.rl
Co7ed HOPE corsaw.rs
LOPE
Films

G.t..n PET corEr.rs
Cw PET corSaarsrs
PVC
Polorooyiir*
Polyster Esimad in Srnm.il
Misl. Ptastic

TOTAL PLASTIC FRACTION

0.4 0.6 06 0.5 0.5
0.5 0.7 0.6 0.6 0.6
0.0 0.1 01 0.2 0.7
45 49 5.7 4.4 5.3
0.1 0.1 0.1 0.1 0.7
06 0.5 0.5 0.5 0.6
0.7 0.1 0.2 0.7 0.1
0.7 0.7 0.2 0.2 0.7
1.0 09 0.7 l.3 11
75 1.1 0.9 0.6 7.0

9.9 9.1 9.6 8.4 9.3

0.4 0.3 0.4 0.5
0.5 0.5 0.5 0.8
0.1 0.0 0.0 0.7
3.8 4.0 5. 62
0.1 0.1 0.1 0 I
03 0.3 0.8 0.5
0.7 0.1 0.7 0.7
0.1 0.1 0.7 02
7.3 0.7 0.9 70
0.9 77 7.5 09

9.3 7.9 92 702

G15551L18r.s
BrurVPrtrsngs!SILSnoo

TOTAL YARD WASTE FRACTION

Lumbar

Rbb.r
P11*8

MiscanacsoLla OrrsC

TOTAL ORGAMC FRACTION

Cla8 Glass cotsarwf I
Gr..n Gla cosrsr5
Srowfl GIai ccrr.rs
Mi,I Qlai

TOTAL GLASS FRACTION

Altaniritan Food CoctrrvFod
Alnwsi.ro Cans
Misllwwcza Ak.r,r1i.a,i

TOTAL ALUMINIUM FRACTION

52 0.5 0.6 0.9 2.0 19 54 72 28
7.3 0.6 0.0 0.8 0.6 1.1 2.8 0.1 03

6.5 1.1 0.8 1.7 2.8 3.0 6.2

2.4 39 3.7 3.4 4.4 2.3 3.9 2.9 1 3
44 5.2 6.1 4.4 5.9 43 4.6 5.9 52
00 0.2 06 0.5 0.7 0.1 0.0 0.7 00
3.1 3.2 2.9 29 2.7 3.3 2.8 2.3 27
42 2.7 44 3.6 4.2 2.7 3.6 49 28

12.3 17.6 799 13.3 75.0 77,7 11.0 148 723
70.0 9.7 7.) 8.8 LI 9.9 70.6 04 65

36.3 40.7 447 36.7 40.5 33.5 36.4 37.0 30.9

45 2.9 4.7 3.3 3.4 2.6 3 I 3.7 2.9
72 7.2 1.8 0.9 0.9 0.7 0.8 0.8 08
06 7.0 1.2 7.1 0.7 0.5 0.8 0.7 06
0.0 0.1 0.2 02 0.2 0.4 0.0 0.7 0.2

7.0 5.2 7.) 5.5 Si 4. 4 S. 4.3

0.8 0.5 0.4 0.5 0.5 0.3 0.5 0.5
03 0.4 0.3 0.3 0.3 0.2 0.3 0.3
0.) 0.0 0.1 0.0 0.0 0.0 0.0 0.7

7.9 0.9 0.7 0.8 0.8 0.8 0.8 09

Farrous WI Food coa*rers 23
Olh.r F.IT0la Mite 2.1

TOTAl. FERROUS METAL FRACTION 43

TOTAL METAL FRACTION

Non—bl.a1 C.rsmics
Mis.a nuga’c

TOTAL INORGANiC FRACTiON

Non-Q.s7Ic,c Poisons
P/Soi’..rtJFai
Dry Call Sww.s
C& 6a7.r3
W.d W

TOTAL HHW FRACTION

RI lIC

0.1 0.1 0.7 0.1 03 0.1 0.0 0.4 0.1
3.4 9.3 2.4 39 8.5 7.3 7.2 43 4.9

3.4 5.2 3.7 3.9 8.7 1.4 1.2 45 5.0

0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 9.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.2 0.0 0.1 0.2 02 02 0.? 0.1 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.3 0.0 0.0 0.5 0.0 0.0
0.0 0.0 0.0 0.1 0.0 00 0.0 0.0 0.0
0.0 0.3 0.7 0.1 0.0 0.1 0.7 0.0 0.1

0.3 0.4 0.3 0.7 0.4 0.3 0.9 02 0.2

IS 23 2.0 6.5 2.3 2.5 8.5 22 15

SPRING SEASON

WASTE COMPOSITiON (p.rr1e0,)WASTE COMPONENT Li. LM LH ML MM MN Hi. NM NH

0.5
0.3
0.0

08

2.0 2.4 2.6 2.0 2.1 1.3 2.) 2.0
2.3 7.8 2.2 2.3 19 4.0 3.4 0.9

43 42 49 4,3 40 5.5 55 3.0

0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0

53 52 4.9 5.? 5.1 4.7 84 6.3 39
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DQIIBIT 15

RESDENTL WASTE couposmot,j BY 8OiJGH & SEASON: WiNTER 1900

CORRUGATED CARDBOARD
NEWSPAPERS
OFFICEICOMPU1ER PAPER
MAGANESiQLQ35V PAPER
BOOKS
NON-CORA. CARQB0*JlO
MIXED PAPER

PLASTICS

CLEAR HOPE CONTAINERS
COLORED HOPE CONTA HERS
I.DPE CONTAINERS
FILMS ANO BAGS
GREEN PEt CONTAINERS
CLEAR PET CONtAINERII
PVC
POL.YPROP’ItENE
POLYSTI’RENE
MISCELLANEOUS PLASTICS

ORGANIC S

GPASSdLEAVES
BRUSIWNUHINGSISTUL1PS
LUMSER
TT1LES
RUBBERJI..EATHEF1
F1NES
OISPOSA9I.E DIAPERS
P000 WASTE
MISCELLANEOUS ORGANIC

GLASS

CLEAR GLASS CONTAINERS
GREEN GLASS CONTAiNERS
BROWN GLASS CONTAINERS
IIISCELLANEOUS GLASS

ALUMINUM

OEVERAGE CONTAINER!;
OTHER ALUMINUM C0WrAINERS
MISCELLANEOUS ALUMIUU

FERROUS METAL

FOOD CONTAINERS
OTHER FERROUS METAl.

INDRGANICINON-.HAZAROOUS

SI — METAL CANS
NON—SULK CERAMICS
MISCELLANEOUS INORGANIC

HA2AROOUS WASTE

PESTICIOES
NON—PESTICIDE POISONS
PA4NTJSOLVENTS1PUEL
CPV CEll.. BATTERIES
I4EOICAI. WASTE
CAR BATTERIES
MISCELLANEOUS HAZAIIOOUS

SULK ITEMS

2.3 2.0 1.9
1.9 1.9 2.0

2.6 2.5 26

INORGANIC 5RE.AJcDOWN

0.0 0.0 00
02 02 02
2.4 2.3 3.4

0.4 0.3 0.3

HAZARDOUS WASTE BREAKDOWN

0.0 0.0 0.0
00 0.0 00
02 0.1 0.1

00 00 00
CI 0.1 01
00 00 00
00 Cl Cl

(S 14.5 9.7

ES—46

12.1
0.7
2.4
4.5
02
2.0
2.4
9i
(0

4.4

2.7
0.9
07
00

0.6

03
05
Cl

2.9

I.e
2.2

l.2

00
01
1.2

0.2

00
00
01
0.0
0.0
Co
0.1

12.4

WASTE COMPONENT MANHATTAN BRONX 6ROOICLYN QUEENS STATEN ISLAND

PAPER 334 30.5 25.? .2 29.0

PAPER BREAKDOwN

4.9 44 4.7 4.1
(S 7.6 (7 7.0
05 09 0.7 0.5
2.4 2.3 2.9 2.7
05 04 0.9 0.?
2.5 2.3 2.3 2.1

11.4 11.0 12.4 11.5

9.1 93 0.0 6.5

PLASTICS BREAKDOWN:

0.6 0.5 04 03
06 09 0.6 05
CI 01 CI 00
4.9 4.5 4.4 2.?
CI Cl 01 01
05 OS 05 04
02 01 CI 00
01 CI CI CI
09 09 0.9 09
1.1 1.0 0.9 07

36.4 3.9.2 389

ORGANICS SPEAXDOWI4

2.5 2.9 7.6
02 0? 0.7
1.7 I.? 2.0
4.9 42 49_j
02 01 01
2.2 2.1 2.2
‘.2 36 15

14.2 ISO 11.1
(3 7:9 69

5.5 4.9 4.6

GLASS BREAKDOWN:

2.4 30 2.9
1.1 10 09
1.0 08 07
0.1 01 0.1

0.9 0.9 0.9

ALUMINUM BREAKDOWN:

04 03 03
05 0.5 05
00 00 01

4.2 3.9 4.0

4.7
10.3
0.5
2.0
05
2.5

‘3.,

9.6

08
06
Cl
9.4
CI
05
02
SI
S.
I. I

37.5

1.9
05
I6
80

OI
2.2
4.0

14.3
.4

8.4

2.3
I.0
I.0
C’

0.9

04
03
00

4.2

2.4
19

2.9

00
02
2.4

0.4

00
00
02
00
00
CI
0.0
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Q4I8IT 15 (cot1fraJ8d)

RESDEflALSTECOMPooN HYBOFCLIGH &SEASCN: SPPJNG io

WASTE COMPONENT MANHATTAN SRONX BRoOx!.yN OUEENS STATEN ISLAND

PAPER 33.3 29.7 26.6 31.0 26.6

PAPER EREAXOOWN

CORRUGATED CARO6OARO 45 44 44 45 4.)
NE$PAPERS 67 60 7.8 94 7.9
OFFICEC0MPUTER PAPER 0.7 0.6 0.5 0.7 0.5
UAGAZ1NSGLo5Sy PAPER 3.0 2.6 2.5 26 2.4
BOOKS I I 09 07 0.7 04
NON—CORR CAROBOARO 2.3 2.2 2.2 24 2.)
MIXED PAPER 11.9 112 10.5 107 66

PLASTICS 10.1 88 13.5 7.3

211COW

CLEAR HOPE CONTAINERS 0.5 C.2 22 03 0.4
COLORED HOPE CONT8JNERS 0.5 24

. 36 o.s
LOPE CONTAINERS 0.1 0 I 01 0.1
FILMS ANO BAGS 5.8 4 6 3 17
GREEN PET CONTAINERS 0.2 2. I 2. 0 I 0.1
CLEAR PET CONTAINEFIS 0.5 23 2.5 04 0.3
PVC 0.1 31 .3 31 0.1
POLYPROP’Yl.ENE 02 32 2 3 I 0.1
POLYSTYRENE 06 25 35 0.5 0.8
MISCELI_ANEOUS PLASTICS 1.3 I2 I 3 I I

ORGANICS 382 38.0 383 40.3

C9OANICE 5OA4Q0WN

GRASS.1.EAVES I.) I 4 I 10 4.5
BRUSHIPRUNINGS,STUMPS 03 06 08 I 3 2.4
LUMBER 2.3 20 33 .33 3.2
1C(T1LES 5.5 3 .13 47
RUBBEPJLEATHER 03 33 03 0? 0.0
FINES 2.8 . 2 26 2.3
OISPOSABLEDIAPERS 2.5 26 35 3.3
F000WASTE 141 43 132 2.4 109
MISCELLANEOUS 0RG4NIC 79 7.6 76 66

GLASS 5.4 5.6 5.3 4.9 4.3

GLASS BREAKDOWN

CLEAR GLASS CONTAINERS 11 33 12 II 2.9
GREEN GLASS CONTAiNERS 1.1 1.1 I 0 06 06
8ROWNGL8SS CONTAINERS 09 09 09 0.6 06
MISCELI.ANEOUSGLESS 0.3 03 0.3 02 0.1

.UUINUM 0.9 38 2.2 2.3 0.7

8L’.JUINIJM 5PAiC12wN

BEVERAGE CONTAINERS 33 32 02 02
OTHER ALUMINUM CONTAINERS 35 02 05 0.5
MISCELLANEOUS ALUMINuM 31 01 3 I 0.0

FERROUSIIETAL 3.8 4.1 4.0 4.4 4.4

FERROUS METAL BREAKDOWN

F000CONTAINERS II 2.1 2.0 1.9 1.5
OTHER FERROUS METAl. 1.4 2.0 2.0 2.3 2.9

INORGANICiNONHAZAROQU3 3.0 10 3.2 2.6 1.4

INORGANIC BREAKDOWN

SI — METAL CANS 50 0.0 0.0 0.0 00
NON—SULK CERAMICS 03 0.) 0.2 0.1 01
MISCELLANEOUS INORGANIC 2.7 2.7 5.0 2.5 1.3

HAZARDOUS WASTE 0.3 0.4 0.4 0.8 0.7

HAZARDOUS WASTE BREAKDOWN

PESTICIDES 00 0.0 0.0 0.0 00
NON—PESTICIDE POISONS 00 00 00 00 00

PAINTISCLVENTSIFUEL 01 01 0.1 01 0.1
DRY CELL. BATTERIES 00 00 00 0.0 00
MEDICAL WASTE 0.0 00 00 00 00
CAR EATTERIES 00 01 01 02 0.4
MISCELL&NEOUS HAZARDOUS 0.1 01 0.2 0.2 02

BULIC ITEMS 6.1 8.1 108 66
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-II8iT 15 (ccrv)

RESOEWflAL WASTE COMPOSrn0N BY BOBZUGH & SEASON: SJMMER ioo

WASTE COMPONENT MANHATTAN BRONX BROOKLYN QUEENS STATEN ISL.ANO

PAPER .S 9 28.7 32.0 27.3

PAPER EREAICOOWN

CORRUGATEDCAPOBOARO 52 St 44 49 2.9
NEWSPAPERS 70.3 9.2 65 69 62
OFFICEICOMPUTER PAPER 1.1 1.1 1.1 7.5 7.3
MAGANE5jGLO55Y PAPER 32 2.0 2.6 2.1 2.0
BOOKS 1.1 7.1 1.) 7.7 08
NON—CORP. CAR030APO 2.2 10 2.3 2.2 2.0
MIXEOPAPER 0.4 (4 82 0.5 73

PLASTICS 70.7 9.3 1

PLASTICS 8REAKOO

CLEAR HOPE CONTAINERS 0.0 0.0 OS 09 05
COLORED HOPE CONTAINERS 03 07 00 07 05
LOPE CONTAINERS 02 0.2 0.2 02 0.2
FILUSANO BAGS (0 5.4 4.0 45 2.3
GREEN PET CONTAINERS 02 02 0.1 07 07
CLEAR PET CONTAINERS 08 05 04 04 03
PVC 02 02 0.2 01 0.7
POLYPROP’,tENE 0.2 02 0.7 0.7 07
POLYS1’FRENE 0.9 09 00 09 05
MISCELLANEOUS PLASTICS 7.9 7.3 7.7 79 8

ORGANICS 362 37.0 34.0 28.9 38.8

OPOANICS BREAKDOWN

GRASSILEAVES 09 7.5 7.9 18 49

BRUSN7VPUN*GSI$TUMDS 02 04 08 74 2.2
LUMBER 2.1 2.3 2.2 2.5 2.5
ttT7LES 60 59 6) 4.9 47

RUBBERP..EATHER 0.2 02 02 02 0.2
FINES 2.3 2.0 2.2 2.2 I.e
DISPOSABLE DIAPERS 54 53 10 54 18
P000 WASTE 11.4 72.3 12.3 72.7 u.S

MISCELLANEOUS ORGANIC 64 0.8 7.3 0.0 7.3

GLASS 3.8 5.2 4.9

GLASS BREAKDOWN

CLEAR GLASS CONTAINETE 2.9 2.0 2.9
GREEN GLASS CONTAINERS 1.2 1.1 00
BROWN GLASS CONTAINERS 7.0 0.9 00
MISCELLANEOUS GLASS 05 04 03

ALUMINUM 7.1 0.9 0.9

ALUMINUM BREAKDOWN

BEVERAGE CONTAINERS 03 0.3 0.2 02 0.1

OTHER ALUMINUM CONTAINERS 07 00 0.5 08 05
MISCELj..ANEOUSALUMINUM 0.3 02 02 0.2 01

FERROUS METAL 4.7 3.5 3.5

FERROUS METAL BREAKDOWN

F000CONTAINERS 2.1 2.0 7.7 70 7.5

OTHER FERROUS METAL 18 2.0 7.8 7.7 7.5

INORGANICJNON—HAZAFOOUS 2.2 2.2 1.5

INORGANIC BREAKDOWN

87 — METAL CANS 00 00 0.0 00 00

NON—BULKCERAMICS 01 07 01 01 01

MISCELLANEOUS INORGANIC 70 2.1 2.1 7.4 0.7

IAZARDOUS WASTE 0.4 0.4 0.5

HAZARDOUS BREAKDOWN

PESTICIDES 00 0.0 00 00 0.0

NON—PESTICIDE POISONS 00 01 01 01 0.0

PAIkTi5OLVEHTSPUE1. 0) 0.1 0.1 00 00

OR? CELl. OATTERIES 00 00 0.0 00 00

MEDICAL WASTE 00 0.0 00 00 00

CAR BAtTERIES 00 01 01 02 03

MISC.ANEOUS HAZARDOUS 02 02 0.2 02 03

BULK ITEMS 7.4 15.1 60 17.5
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- err is (corrnrs.j,d)

REsDE_NT1.AL. WASTE COMPOSmON BY 8OUGH & SEPSON: FAU. 1990

WASTE COMPONENT MANHATTAN SRONX SRQOPQVN QUEENS STATEN ISLAND

PAPER 36.2 .S 31.1 38.1 33.4

PAPER BREAKDOWN

CORRUGATEOCAPOBQAPO 52 53 49 45 3.7
NEWSPAPERS 11.9 100 90 10.9 9€
OFFICEJCOMPUTER PAPER 0.4 06 06 1.1 I 1
MAGANESiGLOSSY PAPER 2.9 s.e 53 3.2
BOOKS 0.5 05 0.5 1.1 I 4
NON —CORR CARDBOARD 2.4 2.5 2.4 2.1 I B
MIXED PAPER 11.5 112 109 32 12.1

PLASTICS 99 9.4 54 6.0

PLASTIC BREAKDOWN

CI.EAR HOPE CONTAINERS 05 08 05 05 0]
COLORED HOPE CONTAINERS 0.6 0.8 08 0.7 0.8
LOPECONTAJN€P9 0) 0.2 02 01 01
FII..MS AND BAGS 98 92 4.S 42 32
GREEN PETCONTAINERS 01 01 Dl 01 0.0
CLEAR PET CONTAINERS 04 0.4 04 04 0.3
PVC 02 0.2 02 0.1 00
POLYPROP’fl..ENE 02 02 0) 03 02
PQLYSTFRENE 0.9 0.9 06 0.7 05
UISCEU.ANEOUS PLASTiCS 1.0 1.1 1.0 09 07

ORGANICS 36.3 37.2 35.5 37.0 37.3

ORGANICS BREAKDOWN

GRASS,LEAVES 33 30 8 73 9.9
8RUSHIPRVNINGSISTUUPS 03 0.3 04 0.5 06
LUMBER 18 19 18 1.8 16
TCTILES 5 I 9) 4 4 31 2.8
RUBBEEJLEATHER 0 I 01 0) 0] 05
FINES 2.2 22 2.0 20 I S
DISPOSASLE DIAPERS 33 2.5 32 30 2.9
FOOD WASTE 12.7 13.2 12.3 ‘2.0 110
MISCELlANEOUS ORGANIC 7.5 76 78 86 62

CLASS 4.8 31 4.6 42 37

GLASS BREAKDOWN

CLEAR GLASS CONTAINERS 2.8 2.9 25 2.7 2.4
GREEN GLASS CONTAINERS 1.1 i.i 10 07 05
BROWI9GLASSCONTAJNERS 09 09 09 0.7 08
MISCELLANEOUSGL.ASS 02 0.2 Dl 0.1 0.1

ALUMINUM 1.1 1.0 0.9 1.0 0.8

ALUMINUM BREAKDOWN

BEVERAGE CONTAINEF.S 04 0.4 0.3 0.3 0.3
OTHER ALUMINUM CONTAINERS 04 0.5 Q.4 0.5 0.4
MISCELLANEOUS ALIJWINUM 0.2 02 02 0.2 02

FERROUS MEtAL 4.2 4.2 39 39 2.7

FERROUS UBTAL BREAKDOWN

FOOD CONtAINERS 2.2 2.2 1.9 1 7 Id

OTHER FERROUS METfl.I. 20 2.0 2.0 2.2 23

INOPQANICINON—HAZAROQU$ 1.9 2.2 2.1 1.7 0.9

INORGANIC BREAKDOWN

SI — METAL CANS 0.0 00 C 00
NON—SULK CERAMICS 0.1 02 C 03
MISCELLANEOUS IHOR3ANIC 3.) 1.5 I OS

HAZARDOUS WASTE 03 0.5 05 0.2

HAZARDOUS SREAXDOWN

PESTICIDES 00 0.0 0.0 0.0 0.0
NON—PESTICIDE POISONS 00 00 00 0.0 0.0
PAJNTISDLVENTSIFUEL 04 0.4 02 0.1
DRY CELL BATTERIES 00 00 00 00 0.0
MEDICAL WASTE 00 0.0 00 00 00
CAR BATTERIES 00 00 00 0.0 00
MISCELI.ANEOUSHAZARDOIJS 00 00 00 00 00

BULK ITEMS 7.0 1.7 128 6.1 14.2
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1I8iT 15 (CotSfljd)

RESOENnAL ANNUAL WASTE COMP0smON BY SOAOUGH 1O

WASTE COMPONENT I4AFdNA1TAF4 3ROFIX 6RQOKI.YN QUEENS STATEN ISLAFIO

PAPER 335 3.9 29.3 32.8 26.9

PAPER 8REAKpQW,

CORRUGATED CARDBOARD 4.9 4.3 45 46 4 I
NEWSPAPERS 105 89 83 91
OFFICEJCOMPUTER PAP5p 07 0.7 07 1.0 09
IAAGAZINES/GLOSSY P4P3P 2.0 2.7 25 .3.0 2.7500XS 08 0.6 0.7 05 0.6NON—CORP. CAROBOARO 3.8 2.6 2.4 2.5 2.2
UIXEOPAPER 11.0 ‘0.5 102 1.2 10.0

PLASTICS 10.3 9.6 6.7 6.5 09

PI.ASTICS BREAI(DOWN

CLEAR HOPE CONTAINIIRS 06 00 05 05 0.4
COLORED HOPE CONT.IINERS 6.7 0.9 06 0.6 05
LOPE CONTAINERS 01 02 0.2 0.1 01
FIIJ4SANO9AGS 57 52 46 44 3.5
GREEN PET CONTAiNERS 02 01 01 0 I 01
CLEARPETCONTMNEFS 0.5 05 04 04 03
PVC 02 02 01 01 01
POLYPROPYLENE 5.2 02 01 DI a,
POLYS1YRENE 09 09 09 06 06
MISCELLANEOUS Pt.ASflCS 1.3 1.3 1.3 1.3 1.2

ORGANICS 36.9 36.1 36.2 36.7 39.4

ORGANIC BREAKDOWN ..

GRASSfLEAVES 1.6 2.1 2.5 53 6.0
BMUSIPRUNINGSlSTUMP5 03 0.4 0.9 1 1 1.9
LUMBER 2.0 2.3 2.2 2.4 • 2.4
TEETILES 53 92 46 4.4 41
RUBBEIVLEATHER 02 02 02 02 02
FINES 2.5 2.4 2.2 2-3 2.0
DISPOSA8LE DIAPERS 3.6 37 13 14 13
FOOD WASTE III 12.6 13.9 13.2 10.?
MISCEI.I.ANEOLJS ORGANIC 53 81 7.6 76 7.1

GLASS 5.2 5.5 5.0 4.7 4.2

GLASS BREAKDOWN

CLEAR GLASS CONTAINERS 2.0 3.1 2.9 2.9 2.7
GREEN GLASS CONTAINERS 1.1 1.1 I 0 06 07
SROWNGLASSCONTAINER5 09 1.0 0.9 08 07
MISCELLANEOUS GLASS 6.3 03 02 0.2 0.1

ALUMINUM 1.0 1.0 0.9 0.9 0.6

ALUMINUM BREAKDOWN

6EVERAGS CONTAiNERS 03 03 03 03 02
OTHER ALUMINUM CONTAINERS 05 05 05 05 05
MI5CELLAN€VUSALUI4IIIUM 02 01 01 01 01

FERROUS METAL 3.8 3.9 3.7

FERROUS BREAKDOWN

F000CONTAINERS 2.2 2.1 1.9 1.6 1.6
OTHER FERROUSMfTAL 1.6 2.0 1.9 2.1 2.2

INORGAF4ICINQN—HAZAROOUS 2.4 2.5 2.5 3.1

INORGANiC BREAKDOWN

31 - METAl. CANS 00 00 00 00 00
140N—BULKCERAMIC5 02 02 0.2 0.1 01
MISCELLANEOUS INORGANIC 3.2 3.3 3.3 2.0 09

HA2ARDOIJS WASTE 0.4 0.4 0.4 04 0.4

HAZARDOUS BREAKDOWN

PESTICIDES 00 00 00 00
NON—PESTiCIDE POISCNS 00 0.0 0.0 00 00
PAINT$OLVENTSffUEL 02 02 0.1 Dl 00
DRY CELl. BATtERIES 0.0 00 00 0.0 00

MEDICAL WASTE 00 00 00 00 00
CAR BATTERIES 00 00 0.0 0.1 02
MISC5LLANEOUSHAZAOQVS 0) 01 01 I 02

BULE iTEMS 6.4 7.9 13.3 6.1 14.7
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874 2.65. 326 458 003
I 09 I 20 0.33 655 0.74 038

783 I 20 2.99 22 84 5.32 053

0.11 23.79 0.37 I 22 0.49
168 0.35 ‘II

0.21 2546 0.72 2.39

Fecrcx,s M.08 Food Cu1’ari I 50
O0erFerrJ2M. 293

TOTAL FERROUS METAL FRACTION 353

TOTAL METAL FRACTION 442 4 32! 3.58 362 8.34 394 2.74 441 2.28 478 2.58 6,85 5.03

NI—buM C8t81TIi
Ms0698’.4x IrI1C

TOTAL INORGANIC FRACT10N

0.03 0.00 0.05 020

324 23.5.4 0.78 654

3.26 13.87 0 83 6.83

0.09 0.20 0.21 0.08

298 0.59 0.05 0.03 0.02 438 1.24 3.22

1.98 0.58 0.05 0.03 0.03 4 58 1.35 3.30

yest1c08s
N,y,—DesocC, Poo
nvSoqr1vF’_i
Cry C..’! S.mr*
C Game,.,

W9884
2.4slaro. MHW

TOTAL 2IHW FRACTION

TOTAL BULK ITEMS

0.12 o.
0.01 cm
0.22 0.03 020 0.01 , 0.00

0.00 0.01 0.01

078 0.33
0.00

1,01 0.11 0.27 001 0.20

0.12 53 2.11 2.4 1.24

DCHIBiT 17
INS1TTTJTIONAL WASTE COMP0SmON BY CATEGORY

SUMMER

INSTTT!JflQNAL CATEGORY NUMBER
WASTEcOMPONEP4T I 2 3 ‘ 5 8 7 5 9 10 II 22 13 24

CciiuII(gt
N•wSOt,t
ori06,com,,.
Mazr,, 81ldGI06iy
BodQPhi, 80d
Nci—Cnja 0CC
Mired

TOTAL PAPER FRACTION

10.15
2.32
2.60
0.96
0.74
3.58
6.26

27.39

9.53
‘.57
4,77
0.44
0.4!
45.5
468

26.53

22.32
2.0?
1.53
0.50
0.04
5.34
5.28

3558

9.07
0.83
1.98
0.38
0.72
3.10
5.8!

21.85

2421
1.33

10.21
2.70
0.03
5.08
2.06

55.84

11.00
5.98

‘4.5’
0.60
0.96
6.33

23.89

52.07

4.68
8.90

51.17
171
2.57
3,9

23.23

84.50

7.88
8.49
5.74
0.6.9
0.89
2.12

21,53

35.73

8.08 6.06
2.50 5.83
2.03 6.70
5.20 3.06

18.19 2.25
2.03 229
6.88 3.55

41.71 32.58

0.14 032
OIl 021

0.0I
2.75 20.34
006
0.22 008
00! 004
0.02 0.07
125 ‘08
0.31 0.25

484 22.40

25.59
2.64

20.57
0.57

3.39
11.19

54.93

0.30
0.03
0.29
3.07
0.01
0.04
022
0.73
5 74
448

25.72

0.20 0.33
057 0.35
0,23 0.23
459 506
0.13
0.22 0.03
0.02
0.08 0 4
723 558
0.20 0.20

3.45 11.31

8.76 11.89 8.33
5 20 4 38 30.35

22.38 3.75 1.0i
5.40 0.83 2.48
7.99 224 0.92
3.53 10.18 2.24

22.33 24.29 26.42

65.85 57.55 64.97

0.30 0.17 027
0.24 001 034
003 0.03 0.08
3.60 5.03 3.22
0.43 0.03 0.22
0.27 0.20 025
0.01 0.09 0.09
0.02 0.03 0.07
157 185 0.85
0.25 0.87 0.52

608 825 5.77

0.08 0.23
0.08 0.45
006 0.11
2.70 8.38
0.04 028
0.13 0.12
0.08 0.20
0.20 0.23
105 238
205 2.63

445 12,65

020 0.43
0.82 2.58
0.30 0.12
3.45 5.23
0.24 0.32
0.20 0.17
006
0.23 0.25
2.54 469
2.00 0.40

962 13.11

0 23

0.23

Cl..’ hOPE C._..... 0.27 0.34
Colcr,0 MOPE C r —. 0.34 022
LOPE 0.05 0.05.
Fiim .‘>C B 3.58 324
GenPETc,,.,.,.,. 0.22 0.0!
Cl..’ PET C,x694w3 0.23 0.43
PVC 0.08 0.08
Poyprsyier 0.22 0.02
POiy3tWen t€1021a Ia’ Summ.n 2.67 I Il)
M1506l.’o.. Pc 2.63 5.51!

TOTAL PLASTIC FRACTION 9.26 21.04

Geas(i.e,a
0uslVP,nlS5ms

TOTAL YARD WASTE FRACTION

Lumbar

Rubbir
F.,e9
0180ar3
For*18l.
M’s06Pl.’eajl Orec

TOTAL ORGANIC FRACTION

CII.’ G. I 75 2.31
G..n G29 C1I49 0.28 0.29
Brown G88. 0.25 0.81
Uu..wa.,. G 0.43 0.04

TOTAL GLASS FRACTION 2.71 2.221

Alumlnu,i Food C,.. ....,,Fc.s 0.45 0.81!
Aluma’.1!l 8.mt.ge Ck 0.31 0.25
U406IIam A1!Jm.I.jw 0 4 0 o:i

TOTAL ALLJMIMUM FRACTION 039 094

579
2.67
003
2.07
‘59

‘5.85
5.21

342!

10!) 0.27 668
250 089 59

0.23 022
*29 0.55 ‘35
0.32 0.24 008

27.44* 37.65 324
6842 225 428

352? 40.77 17.74

0.94
3.75
0 15
‘53
lOt

16.01
733

33.02

0.26
3.08
0.29
268

53.29
1407
8.73

59.’.

0.41
279
0.35
0.95
430

11.58
3.75

24.22

‘43
5.64

045
‘33
2.43

12.73
168

25.07

C68 0.05
I 29 0.00

060 0.65
1158 0.05
825 2.26

0.80

22.55 441

I SI
392
204
2 26
0.05
9.79
452

20.11

0.86
7.52
0.24
0.72
0.08

15.12
2.02

20.58

1.32
0.73
0.03
‘34
0.00
8.60
5.00

17.!!

0.39 1.50 2.77 0.68 6.30 0.58 139 2.24 22! I 37 2.48
0.03 0.32 0.05 009 0.20 0.52 0.32 026 0.4* 0.26
0.03 0.33 0.25 0.08 0.23 0.03 0.08 0.22 022 0.08

0.03 004 1.31

0.47 2.14 1.96 008 5.63 1.10 2.43 2.54 160 2.01 3.03

0.60
3.54
0.43
2.31
0.27
2.!?
2.64

11.18

3.71
1.08
0.73
2.02

75.5

032 0.52 101 0.40 0.58
0 16 0.4! 040 020 0.48
0.07 006 0.06 0 17 0.09

055 095 247 077 1.15

‘ 72
284

3 3!)

098 024 000 0.32 0.17 0.55 0.51
0.59 0.42 069 0.44 0.67 0.89 III

0.40 0.27 0.20 0.06 0.24 0.11

294 0.68 265 098 068 1.68 2.72

208 I 03 448 2.98 I II 2.39 3 18 035 I 28 0.43 I 87

097 I 8! 0.41 0.27 0.36 008 027 0.28 2.54 229 528

303 2.84 487 3.27 155 2.47 3.45 083 3.82 1.70 7.18

0.05 0.04

067
2.54

3.31

002 004 0.02
0.56 0.40 0.02 009 0.01
002 0.01 0.02 005 0.01

004 0.29 037 0.42 3.05

0.32 0.02 0.07 0.14

0.94 040 0.05 0.50 0.41 0.51 3.29

982 5.5.2 472 2.9 2 81! 0.57 0.27 0.41

ES—52
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O 04
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OMD. 09-Sep-98
DEMOGRAPHIC DATA FROM THE 1990 CENSUS

INCOME
LOW MEDIAN_HOUSEHOLD_INCOME < $25072
MEDIUM $25072 <= MEDIAN_HOUSEHOLL7JNCOME < $33365
HIGH MEDIAN_HOUSEHOLDJNCOME> $33365

DENSITY
LOW PERCENTAGE OF 1.2 UNITS BUILDING > 67.00
HIGH PERCENTAGE OF 10 OR GREATER UNITS BUILDING > 67.00
MEDIUM OTHERWISE

INCOME PERCENTAGE OF UNITS DENSITY
BORO DISTRICT INCOME STRATA LOW MEDIUM HIGH STRATA OPULATION HOUSE_UNITS HOUSEF-IOLDS

BK 1 19.9 L 14 50 37’ M 155972 55293 52541
BK 2 33.0 U 12 32 57 M 93186 41985 38703
BK 3 17.2 L 22 49 29 M 138291 54209 48510
BK 4 16.7 L 22 68 10 M 102572 31921 30133
BK 5 207 L 36 25 39 U 160651 51352 48973
BK 6 35.0 H 20 54 26 U 103234 47400 43949
BK . 7 26.5 U 36 40 24 M 110394 40555 38251
BK 8 22.2 L 16 34 50 M 88844 35319 32730
BK 9 25.8 M 20 15 65 M 113398 38319 36938
BK 10 32.7 M 39 21 40 M 111248 51609 48882
BK 11 27.5 M 42 29 29 M 149816 61590 59359
BK 12 26.1 M 36 27 38 M 158948 57139 54253
BK 13 19.8 L 15 12 73 H 106380 45968 44289
BK 14 28.9 U 20 7 73 H 156522 57080 55115
BK 15 32.0 M 44 12 45 M 138667 59546 56714
BK 16 15.7 L 18 30 52 U 82338 27497 25537
BK 17 31.2 M 36 22 41 M 166450 55294 53640
BK 18 38.4 H 72 13 15 L . 183953 61595 59682
BX 1 9.9 L 4 13 83 H 77196 25319 24643
BX 2 10.9 1 6 16 78 H 56649 13812 13165
BX 3 10.9 1 6 11 83. H 55333 18444 17670
BX 4 16.1 L 4 7 89 H 118704 41449 39861
BX 5 14.7 L 5 7 89 H 121557 40094 38292
BX 6 12.8 L 8 12 80 H 66103 22393 21403
BX 7 23.4 L 6 6 88 H 130942 50023 48111
BX 8 36.5 H 10 4 86 H 888.81 39101 37237
DX 9 24.6 L 20 15 65 U 165913 62199 59499
BX 10 33.6 K 38 12 49 U 97871 41739 40460
DX 11 28.9 M 35 14 51 U 103084 42649 41101
BX 12 32.1 M 44 20 35 U 121556 43733 42670
MN 1 52.1 H 2 15 83 H 24183 13072 11524
MN 2 41.7 H 2 16 82 H 93765 56053 52103
MN 3 20.2 L 1 11 88 H 163578 69108 65864
MN 4 30.7 U 1 12 87 H 84421 53624 48829
MN 5 44.2 H 1 9 91 H 41893 30077 23204
MN 8 . 47.7 H 1 7 93 H 135362 93188 83730

MN 7 42.2 H 1 10 89 H 211066 125403 115284
MN 8 59.3 H 1 6 93 H 210880 136583 121715
MN 9 21.6 L 1 9 89 H 107480 43585 40396
MN 10 13.9 1 2 15 84 H 99104 46794 41577
MN 11 15.5 1 1 13 87 H 110070 42211 39860
MN 12 22.1 L 1 3 96 H 205734 75429 72336
QN 1 27.7 M 26 32 43 M 174499 74841 71898
QN 2 29.6 M 22 23 55 U 92350 38915 37356
ON 3 31.1 U 34 20 46 M 134517 50694 48558
ON 4 30.1 U 24 26 50 U 133909 47338 45260

QN 5 32.1 U 57 36 7 U 150128 62635 59968
ON 6 36.8 H 19 4 77 H 105912 5413.0 51289

QN 7 37.0 H 44 13 42 U 221511 87000 83082

ON 8 39.7 H 44 16 40 M 129318 52707 50431
ON 9 35.5 H 57 16 28 U 112003 42944 40967
ON 10 39.2 H 77 15 8 L 108369 37289 36010
ON 11 46.6 H 72 13 15 L 108475 43400 41764
ON 12 33.4 H 64 8 28 M 198959 64045 61538

ON 13 4.5.8 H 83 7 9 1 181026 58682 57168
ON 14 27.8 U 41 10 49 M 100622 38370 34860
SI 1 36.7 H 67 12 21 L 137801 54161 49949
SI 2 44.9 H 81 9 10 L . 114192 42126 39512

SI 3 51.1 H 91 5 4 L 126984 43439 41058
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539 246 861 2943
095 006

539 246 956 29.49

096 457
0.1l

C, Gls cirwrs

G,een 01681 Ca,awrS
Brown 01689 ca,06111

Msnaw Gis

OTAL GLASS FRACTION

063 080 063 063 398
023 006 0.04 006 076
0.05 003 014 004 0.70
003 009 0,5 534

0.94 069 0.90 087 7077

0.54 184 7.20 082 I 83
004 0.08 074 074 064

0.75 0.03 007 024
003 018 002 0.02

067 2.24 137 205 2.63

035 2.54 ‘53 2.38
0 79 033 0.77 0.76
0.02 020 0.25 0.43

090 0.33

058 3.96 285 390

0.02

TOTAL METAL FRACTION 493 334 376 428 8.68 3.92 2 78 2.35 3 00 2 67 3.07 3.04 1362 7 92

N1—0K Ceri,
7I9687d9J1 IflUlC

TOTAl. INORGANIC FRACTION

064 004 0.02
8.27 639 026 272

895 639 022 73

0.02 003 0.12
0.35 024

035 028 003 022

0.0) 005 0.33 0.05
OIl 002 060 0.98 ‘65

OIl 002 085 129 169

Non—o.sbc Posaii
PartjSo2venuFuI

y Ceil 87tf.s
C Br.s
MeØ W681,
M71. P4*4W

TOTAL *414W FRACTION

TOTAL SUU( ITEMS

005
00’ 003

EXHIT 17 (continuid)
1NS11T’JflONAL WASTE COMPOSI flON BY CATEGORY

FALL

. INSTITtJflONAL CATEGORY NUMBER
WASTECOUPONENT I 2 3 4 S 8 7 6 9 0 II 2 ‘3 4

II ID
‘36
55,
2.57
2.89

72,67
II 86

4991

1256
‘36
I 62
140
2.73
2.11

27.32

52.20

1392
43)
2 61
0 42
722
‘94

24.59

‘699

7073
368

70
2.12
125
5.08

70.31

3688

958
3.27
365
0.90
0.77
I 73
9.55

29.47

7985
4.76
6.26
284
062
34’

25.70

52.09

72.41
3.20
392
1.21

2.00
340

79.32

45,42

0.12
0.09
0.0l
437

0.02
0.03
0.02
0. 0
2.97
2.76

1048

503
6 57

36.38
2.64
540
3 99

23.95

86 74

767
4 24
094
035
044
2.73

72.20

27.92

75.89 7539
9.57 591

10.77 528
47 0.98

0.93 4 48
725 335

25.82 79.75

55.59 55.09

933
3640

2.13
764
0.73
‘77

‘5.75

87.76

NewlOrwT
Offi08iComour
Marws o Giosiy
8odVPN Bo

0CC
4,xe0

‘OTAL PAPER FRACTION

Olew MOPE 0’6rS
Colowa MOPE cur
LOPE
Fi.ns ic Ba
G,.,n PET c,.,
Clew PET Crers
PVC
PoIyr00yl6rw
Posysiyen. Esomal Srnineri
Ms08lIW4o.j P1689c

TOTAL PLASTIC FRACTION

9fusruPn.w1n,S9Jmo2

OIAL yARD WASTE FRACTION

UçIlw3Or,c

TOTAL ORGANIC FRACTION

0.55
5.41
9.49
I 72

3.22
5.30

15.10

50.17

0.06
0.79
0.29
5.22
0.02
0.04
028
0 27
029
482

1 19

1981
394
3.70
I 32
0 65
2.59

1964

51.85

033
071
0.09
462
0.03
0.02
Oil
008
2.54
4 72

‘2.65

0.08 078 006 0.24 023 029
006 0.25 008 054 0.75 028
007 0.03 001 0.19 0.28 044
2.49 471 3.56 8.42 5.58 445
0.01 004 0.0) 017 004 073
0.08 0.28 0.70 0.28 0.02 0.05
0.02 0.73 013 0.04 0.32 0.12
001 0,44 0.22 026
0.76 ‘26 0.38 I 53 7 75 075
0.75 0.79 066 492 371 2.85

433 699 519 “58 1181 10.11

0.11 012
0.07 008
002 003
2.79 4 74
024 0.01
0.10 0.07
0.03 0.03
002 0.06
055 078
784 024

555 554

023 0.24 0.77
0.74 005 008
002 0.07 0.02
433 400 357
0.30 003 DOS
023 0.07 0.10
0.05 0.08 0.73
002 0.01 004
169 335 089
069 ‘30 062

809 903 538

096 468 16

0 93
084
033
122
042

1779

3,43

2483

IC?
05l

I 75
I 49

1961
738

32 80

0 28
I 75
007
0 47

21 IS
262

2527

00l
I 12

0 ‘2

8 07
068

7029

0 ‘9
369

162
772

2327
539

25.77

028
740
oil
766

1948
‘937
6 42

4577

I 57
3 29
003
144

5.56
74 78
509

31.16

115 562 028 008 079 9,75 144 30
007 0,0I

562 026 008 0.79 5.22

077 024 033 205 330 310
389 ‘56 048 277 0.34 ‘23 452
008 030
080 127 060 070 0.52 071 753
2.48 369 073 018 006

1257 1790 132 5573 726 896 0.74
7 45 5.34 004 2.41 I 33 2.37 2.03

2747 30.50 2.43 62.07 12.21 16,25 72.77

AIumrfl1 ‘eod ConwiFo.4
Alumr,ejn Cs
M,q08II..j1 A*jmw1.r7

TOTAL ALUUIP4UU FRACTION

-errl,J9 U. Food 327 7 59 775
05’.r Fwt9j9 M 0.79 I 02 093

TOTAL FERROUS METAL FRACTION 406 2.9) 2 18

0.38 026 095 0.33 0.32 0.76 0.15 0.24 0,29 062 029 0.54 0.47 0.73
033 0.17 057 748 048 022 0.38 0,49 0.23 0.86 025 I 4! 0.55 0.57
029 008 006 0.05 0.02 005 004 0.01

067 043 ‘60 ‘69 0.79 045 0.55 078 052 13, 054 ‘95 703 0.70

373 577 25:2 257 115 2.03 044 209 05.3 131 042
I 68 2.63 0 95 055 0.42 0.45 0 73 035 0 53 II 48 6 60

2.39 790 347 2.21 I 57 2.48 1.11 247 107 12.79 722

0.04
072 002 0.08 0.0) CCI

0.07

001 0.28 0.37 0.99 0.29
0.08 074 0.25 0.73 0.07 0.10 0.09

0.06 0.08 0.24 0.12 0.19 0.52 1.07 0.41 0.72 0.1! 0.01 0.26

7.16 0.88 0.74 0.34 0.19 0.89 0.13 0.26 00’ 0.93 I 02
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Clew lIOPE c‘
CQeC HOPE C1w*ri

FIlms wa 8ag5
Green PET Clr,Ors
Clew PET Conr4r9
PVC

Gas14L.e&.s
3njsnlPrurlnISbjm0s

TOTAL YAFl WASTE FRACTION

Lumber

u0Der

Mlç09p69’4j3 Oiuc

TOTAL ORGANIC FRACTION

‘II 028 039 014
002 001 0,14

002 I 18 026 053

‘33 235
058 0.76

1,92 3.11

255 099 390
0.39 145 096

2.94 2.44 86

023 085 021
‘30 13$ 083

0.01

‘53 220 ‘05

041 2.34 ‘Cl

‘02 I6 534

4.3 3.80 842

6m69 Ca1s

TOTAL METAL FRACTION

007 006 002 001

325 402 745 400 5.59 528

0.02 002 000 0.02 0 02 0.12 0.03

284 489 357 416 5.44 297 812 750

Pesl’c,o4
Nofl—04S9Cr PoIsc1Is
°a,nrlSoiverrt,FueI

y Cell BerS
C& 81eres
%Ieoica Waii.
M,c061I1.J9 1414W

TOTAL tlMW FPACTICN

EXHIBIT 17 Ccoritiriusd)
INST1TU11ONAL WASTE COMPOsrnON BY CATEGORY

WINTER

NSTIVJflC2NAI. CATEGORY NUMBERWASTECOMPONENT I 2 3 4 5 5 7 8 2 0 II ‘2 3
Co,tu1efKaft
4ewsDr,m
Oil’09iComoumc
‘.lagazires 3,0 Glossy
9ooIciP’,cne 8oai
Ncv, -Cor,O 0CC

TOTAL PAPER FRACTION

752 8.39
179 317
2.01 445

096 229
0.55 2.73

10.55 1059
1594 23.06

39.39 5479

0.21 040
0.13 004

0 04
436 60?
0.05 002
005 008
001 002
00’ 005
210 13:1
021 094

714 899

1146 063 12.95 806
174 424 3.64 133
325 247 643 118
284 082 099 0.44
163 095 0_el 006
291 541 2.17 1.38

35.16 26.25 15.02 1325

5903 50.87 42.02 23.73

054 033 022 0.23
012 021 018 020
00’ 001 00$ 001
463 560 731 964
007 006 002 007
014 012 024 0.02
002 009 005 003
0.02 008 003
I 85 I 83 0.67 9.13
‘23 066 063 0.51

6 84 8.91 2005 20.46

1551

922
1451
2.16
436
TOO

25.73

72.71

1073 922
3.10 2944
488 2.62
131 092
1.72 3.76

1777 135
21 32 ‘9.36

60.11 67.15

‘9.52 ‘050
2.45 52
575 724

87 153
0.24 034
3.48 3.5;

19.69 1921

53.01 4685

0.18 050
038 0.17
025 004
462 7.90
0.34 0.07
010 023
006 0.13
019 010
2.54 679
2.27 2.50

10.93 18.42

oV,oOy,.r.
7Olys1,.n. Essrnaa lct Summer)
Mcnaiej5P’969c

TOTAL P1.ASTIC FRACTION

2187 758 988
2.95 ‘05; 385
535 ‘950 307
0.80 I 10 0.52
035 2.12 028
269 51 2.15

18.68 32,44 ‘5.23

50.87 7507 3478

028 OIl 0.29
0.09 0.10 020
0.09 0.02 0.06
460 384 5.43
0.01 0.01 006
0.04 0.15 0.18
0.11 005 0.11
0.28 0.03 0.13
575 133 134
3.33 0.95 061

‘473 6.65 9-90

027 027 024
0 ‘2 0.03 0.18
0 14 0.04
400 6.18 3.34
0.09 0.05 002
0.18 005 009
0.05 0.02 0.03
002 013 .0.05
133 114 032
¶0? 077 0.65

731 687 5.74

048 013 0.09
0.01 0_Ce

0.48 0.13 0.10 008

003
0 05

0_Ca

0 35
115

I IS

044
933

46

‘291

040
I 7.1
040
098
8 76

1496
3.41

25.62

035 077
Q49 418

009
191 263
068 005

‘014 860
708 684.

2064 23,15

0.77 078
0.05 0.3’4
0.04 0.1$

006

088 124

057 088
024 CII
0.06 OIl

067 161

002

002

016 ‘45
025 502
004 052
130 2.88
001 006
796 199
8.28 2 74

‘849 1475

029 019
2.15 333

023
‘52 128
002 002
434 3769
189 445

1022 4719

Ca’ Gas c,e,ers
Green G’96s Ccx1mKrr
Brown G’asS CQ1Kf1
M,s,eous Gl!

TOTAL GLASS FRACTION

AlUmrIe.%n Food C,xiwjFo.i
Alurnwej’n 8.’er Cals

SIQJS AIJmrleAlt

TGTAL ALUMIP’#UM FRACTION

078 085
299 397
0.41 0 15
110 168
$91 319

1234 902
3.56 649

27.08 24 34

364 2.02
009 0.17
025 025
008 0.13

404 2.57

0.43 077
043 0.78
0.04 0.01

091 ‘58

136 0I5 132 023
109 71 507 133
006 005
240 177 70 ‘30
009 84 2104
852 393 922 1889
609 678 855 544

1951 434 2773 4823

160 130 ‘76 0.57
0 17 002 0.52 0.01

0.28 0.02
002 002 024 007

179 124 2.77 0.67

18? 03 108 062
134 167 052 0.22
020 003 005

321 2.73 ‘65 083

65 079 317 389
253 046 076 056

‘II ‘25 3.93 445

2.92 175 192
037 019 040
018 031
009 031 001

3 56 2.24 2.64

096 2.24 083
0.08 028. 010
0.03 0.12 004
003 005 008

113 2.67 05

0.30 0.85 023
031 0.54 035
0.0) 0.02 001

0.52 I 70 0.58

7errc,.,s MeI Føod C,ri 2.15 40
D,fler Ferrous UeI 024 094

rQTAI. FERROUS METAL FRACTION 236 234

‘J,Y, —buk C.tam.
L4lSCell&leouS 1flIX9C

TOTAL INORGANIC FRACTION

005 010
2709 527

3714 537

002 003 003 0.10
147 7934 Q64 0.08

149 ¶937 067 018

005 0.18 001
0.55 0.17

005 0.73 0.18

0.05 0.15
009 227 073

014 2.27 088

0.01 0.01
021 0.85

0.22 0.67

0.0I

001 0.01
0.01 0.04

0.79 0.77
0.1)

0S2 0.82

001 001
009 005 002 001

003 0.01

029 0.58
015 002 0.10

0.03 0.15 0.13 006 0.41 0.59

048 094 0.24 0.74TOTAL BULK ITEMS 15$ 2.2

0.04
0.00
0.05
000

0.10
0.04

063

003 0.04
0.3? 004 035

0.04 002 001 061

0.02

007 0.4;
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Ncj,-oqs3Icle Poo,i

Cry CeiI8arqi
C 8alr.s
M.d, W.
M,1wa.4 3*4W

TOTAL 33KW FRACTION

TOTAL BULK ITEMS

EXHIBIT IT (continued)
INS11TIJ11ONAL WASTE COMP0SmON BY CATEGORY

. SPRING

,NSTITIJflONAL CATEGORY NUMBER
-

— 5 7 8 9 0 II ‘2 33 4

5.45 442 6.76 14.51

WASTE COMPONENT L. _L.

CruaII(,!tt ‘006 7.74
New,,0lW5 229 263
OlfIComout 033 065

i0 Glogiv 0.33 0.4!
BovPKw Boc 022 334
‘4cr1-C,uoOCC 403 423

30.59 26.43

TOTAL.. PAPER FRCTI0N 4786 4713

Clew NOPE cr.c, 0.29 026
CoIdNOPEcm.,. 0.tS 0.10
LOPE 0.12 003)
Films wid Ba 4 74 5.89
Grn PET cirr, 0.00 003
C)ewPEtCnrs 0.14 0.32
PVC 0.01
Polypr00yen. 002
RoIy.r IEstimd l Sumn’*r 3 77 1 33
UislleajPI564s 024 209

TOTAL PtST3C FRACTION 9 35 9 85

I 53 5 67
8rucNnIS8JmQ5 33 039

TOTAL YARD WASTE FRACTION 56 606

LijmOIr 054 077
I 79 I 10
025 019

Fries 332 306
305

23.08 3094.
Misilw,.csjs Oriic 394 3,74

TOTAL ORGANIC FRACTION 3197 1780

Clew G89ica,wi ‘39 096
Green G96scnr Q49 0.10
Brown Glass co,rier, 030 0.09
M,,iwi.isjs G’ass 0 39 0.03

TOTAL GLASS FRACTION 2.38 I lB

.Iumrun’ Food C,wrsjFoe 0.45 092
A4m4,e.mI 8isr, Csie 0.27 0.86

A4jmrltgn 007

TOTAL ALUMI36UM FRACTION 372 I 83

FerrnJs M.ml F00dCirs 2 57 22
Crier Fer,,,ji Me I 58 507

TOTAL FERROUS METAL FRACTION 429 629

003 009

TOTAL METAL FRACTION 497 823

NIXI-Ouk C.r.m,c,
Mls1Ial.,xj4 lnIC

TOTAL INORGANIC FRACTION

754
2.09
I SI

334
309
344

2466

3966

0.27
0.22

3.29
0.02
006
002
0.30
077
065

540

2634
022

2555

2.30
352
003
I 35
006
5 95
435

‘5.35

072
0.05
002
001

080

0.63
061
0.0I

124

094
76

270

006

402

3.12 349 137
145 173 0.91
063 033 0.38
4 3 0.50 0.06
359 054 0.77

2559 1772 13.41

4383 36.73 25.45

032 0.04 0.29
0.37 0.10 0.13
0.03 0.02
475 647 5.53

0.04 0.02
0.32 0.24 0.01

0.01
008 0.02
302 978 5.76
054 021 044

732 3688 2.83

6.23 039 302
003

623 039 1,05

115 110 028
404 535 204
005 0.29 0.30
425 302 0.94

2.95 26.60
329 3419 21.05
5.35 6.27 3.08

18.73 33.05 53.49

308 184 041
028 027 0.05
006 015 0.04
140 007 0.05

2.83 2.30 0.61

0.90 0.78 0.68
309 0.37 0.17
0.37 0.14

2.07 113 097

44 2.62 265
564 009 074

7I0 2.90 338

00’

917 4Q3

10.87 19.21
367 596 229
080 472 3.77
1.26 360 050
0.07 0.29 0.22
I 96 2.62 2.71

33.83 25.05 9.15

52.33 54.32 45.83

0.15 0.27 0.14
0.21 0.22 0.22

0.03
5.95 8.80 562
0.05 0.02
0.07 0.34 0.06
0.02 0.02 0.03
0.07 007 007
431 893 8.95
396 1.02 0.63

T3.85 30.49 15.77

004 334 003
006 003

004 34Q 0.04

035 02 031
2.68 2.52 227
085 063 090
093 0.83 07
767 349 454

3126 946 16.73

182 2.79 489

25.94 36.73 32.70

2.80 1 80 0.74
009 0.33 0,12
0.36 0.34 0.02

0.03

3.24 2.46 090

0.57 0.93 036
0.44 0.72 0.29
0.00 0.04

1,03 364 069

114 38 245
0.85 0.38 045.

399 174 2.90

0.01 0.03 003

3.03 3.39 3 60

0.02
0.35 3.54

0.35 3.54 0.02

5.24
1145
33.70
182
2.35
326

42.39

76.02

0.14
0.34

455
0.04
0.19
0.02
0.02
I30
0.48

8 68

2.38
006

2 24

005
083

0.38
006
3.20
0.56

5 68

253
023
0.26
005

3.05

045
0.69

3.13

046
093

I 37

001

231

0.58

0.55

6.70 30.21
2.79 748
‘69 8.57
0.38 2.81
040 611

23 322
1449 28.03

2788 6443

0.14 0.41
0.26 0.28
0.05
6.20 408
0.02 0.05
0.25 0.35
0.01
0.05 0.13
352 ‘79
039 069

8.78 764

‘06
095

Ill

077 ICe
266 113
0.03
076 ‘28
004 0.05

4960 3326
2.20 2.07

56.06 8.86

053 ‘02
013 0.56
008 052
035

1.19 5.07

0.24 0.46
0.24 337

0.04

038 387

2.94 041
053 092

345 333

0.03

385 23

0.07
39 066

19 0.70

967 735
415 3497
1.33 0.72
0.29 300
0.54 0.26
9.38 1.35

32.79 36.89

5705 6434

0.33 0.25
0.39 0.25
0.05 0.02
4.93 2.72
0.01 0.02
0.15 0.23

0.02 006
1 00 0.69
0.55 0.99

695 539

2,34 095
3 52

5.66 095

0.53 083
0.75 353
0.06 006
3.5, 3.99

008
935 3.30
436 2.42

36.57 ‘299

1,15 2.45
0.14 304
0.30 046
3.51 064

5.00 476

0.62 0.32
0.77 0.59
0.42 002

82 0.92

397 040
2.93 6 47

490 687

001 002

6,73 780

0.46 2.53

0.46 2.53

435

0.03

330 420 5 83 598 4 2! I 05

‘30 490 583 598 425 Ill

0.02

029 0.04 0.02 0.04 0.01
0.03 007 0.02

3.07 0.64 3.52
002 305 0.07 035 0.53 0.24 0.17

002 134 0,24 024 .58 0.82 3.74

0.51 2.65 22 779 0.88 0.5 0.46

0.03
0.03
0.01 0.02 0.06 0.01

0.01 0.03 0.01 001 0.03 009

0.24 3.05 0.07 003 0.01

0.20 0.02 0.22 0.01 CII

0.25 1.05 0.13 0.09 0.26 0.24

0,61 0.08 0.72 1.18 055 135 02
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<HIBIT 17 (comthued)
INST7TU11ONAI. WASTE COMPOfl1ON BY CATEGORY

KEY TO INSTiTUTiONAl. CATEGORY NUMBERS

N5TITIJflONAL
CATEGORY NUMBER OESCPIPTiON

PU9jJC ELEMENTARY SCHOOLS
2 IJNIOR NIGH SCHOOLS

PRIVATE SCHOOLS IXINOERGARTEN — VH GRACE)
4 PRIVATE SCHOOLS 18TH — 12TH GRACE)
5 PSYCHIATRIC HOSPITAlS
6 SXILLED NURSING FACLITIES
7 MUNIQPAI. HOSPITALS
S TEACI4NG HOSPITALS
9 NON—PROFIT HOSPITALS
0 GOVERNMENT OFFICE BUILOINGS

II CORRECTiONAl. FACILItIES
12 coLIlGes,uNIvERsmE5
‘3 PUBUC HIGH SCHOOLS
4 TRANSPORTATION HUBS
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EXHIBIT 18

INSTIn.mONAL WASTE COMPOSITiON BY BOROUGH AND CITY—WIDE

BROOKLYN BRONX MANHATTAN QUEENS SI CITY

TOTAL PAPER 53.6 49.5 55.1 51.9 542 52.9

CORRUGATEDCARDBOARO 9.2 10.0 10.9 9.6 9.4 9.8
NEWSPAPER 5.9 S.i 5.9 5.4 6.2 5.7
OFFICE PAPER ‘0.8 9.1 10.9 10.0 10.7 10.3
MAGANES 2.0 1.8 2.0 1.9 2.0 1.9
BOOKS 2.0 i.9 2.0 1.9 2.3 2.0
NONCORRUGATED CARDBOARD 3.4 3.4 3.2 3.4 3.3 3.4
MIXEOPAPER 21.9 202 21.0 21.2 22.0 21.3

TOTAI.PLASTICS 102 11.0 11.2 10.5 9.8 10.5

CLE HOPE 0.2 0.2 0.2 0.2 0.2 0.2
COLORED HOPE 0.2 0.2 02 0.2 0.2 02
LOPE 01 0.1 0.1 0.1 0.1 0.1
FILM 4.8 5.1 5.0 4.9 4.7 4.9
GREEN PET 0.0 0.1 0.1 0.0 0.1 0.1
CLEAR PET 0.2 0.2 0.2 0.2 0.2 0.2
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 2.6 3.0 3.2 2.5 2.4 2.5
MISCEIJ..ANEQUS 1 9 2.0 2.0 1.9 1.6 1.9

TOTAL ORGANICS 22.8 25.9 232 24.6 22.5 22.8

GRASS 3.3 2.9 2.3 3.4 3.4 3.1
BRuSH 0.4 0.3 02 0.4 0.4 0.4
LUMBER 0.9 0.9 0.8 0.9 1.0 0.9
TCflLE5 2.0 2.2 22 2.1 1.9 2.1
RUBBER 0.1 02 02 0.1 0.1 0.1
FINES 1.3 1.3 12 1.3 1.3 1.3
DIAPERS 2.0 2.3 2.2 1.9 1.6 2.0
FOOD WASTE 9.0 11.7 10.3 10.5 9.1 10.1
M;SCEWNEOUS 3.6 4.0 3.8 3.9 3.6 3.8

TOTAL Gt.ASS 2.5 2.5 2.8 2.4 2.6 2.5

CLEAR GLASS 1.8 1.8 2.0 1.8 18 1.8
GREEN GLASS 0.3 0.3 0.3 0.3 0.3 0.3
BROWN GLASS 0.2 0.2 0.2 02 0.2 0.2
MISCELLANEOUS 0.2 0.2 0.3 0.2 0.2 0.2

TOTALAWMINUM 1.4 1.3 1.4 1.4 1.4

BEVERAGE CONTAINERS 0.6 0.6 0.6 0.6 0.7 0.6
ALUMUMCONTAt4ERS 0.7 0.6 0.6 0.7 0.6 0.6
MISCEU..ANEOUS 0.1 0.1 0.1 0.1 0.1 0.1

TOTAL METAL 2.6 2.7 2.5 2.7 2.6 2.6

METALCONTAINERS .4 1.6 1.5 1.5 .3 1.5
OTHERMETALS .2 1.1 1.0 1.1 .2 1.1

TOTAL INORG.ANICS 2.9 2.5 1.6 2.7 2.8 2.5

81 — 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 2.8 2.5 1.6 2.6 2.7 2.5

TOTAL HAZARDOUS 0.3 0.4 0.4 0.3 0.3 0.3

PESTIODES 0.0 0.0 0.0 0.0 0.0 0.0
NON PESTIODE 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
ORYCELLS 0.0 0.0 0.0 0.0 0.0 0.0
MEDICAL WASTE 02 02 0.3 02 02 0.2
CAR8ATTERY 0.0 0.0 0.0 0.0 0.0 0.0
MISCEU.ANEOUS 0.1 0.1 0.0 0.1 0.1 0.1

TOTAL BULK 1.3 1.4 0.9 1.3 1.3 1.3 4—
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EXHIBIT 20

AGGREGATED COMMERCIAL WASTE STREAM COMPOSITION

WASTE COMPONENT BRONX BROOKLYN MANHA]7AN QUEENS SI crry

CorrugatedlKratt 13.4 .15.4 19.8 13.6 11.6 17.2Newsprsnt 5.4 6.1 6.0 5.2 5.3 5.8Office/Computer 12.3 14.1 7.3 11.6 13.4 9.7Magazines/Glossy 0.6 0.6 0.9 0.6 0.5 0.7Mixed Paper 12.4 13.2 15.2 12.4 11.3 14.0

TOTAL PAPER FRACTION 44. 49.4 49.1 43.5 42.1 47.5

Films and Bags 2.4 2.7 3.2 2.6 2.1 2.9Rigid Containers 0.4 0.4 0.6 0.4 0.3 0.5Miscellaneous Plastic 1.5 1.7 1.7 1.5 1.4 1.6

TOTAL PLASTIC FRACTION 4.3 4.8 5.5 4.4 3.9 5.1

TOTALYARDWASTEFRACTION 0.4 0.5 0.2 0.4 0.4 0.3

Textiles 3.0 4.2 3.6 3.3 2.3 3.5Foodwaste 8.0 8.5 13.2 9.3 8.0 11.2Miscellaneous Organic 6.0 6.9 8.9 6.2 4.6 7.7

TOTALORGANIC FRACTION 17.0 19.5 25.6 18.8 14.9 22.4

TOTAL GLASS FRACTION 1.9 2. 2.3 2.0 .9 2.2

Miscellaneous Non—Ferrous 0.5 0.5 0.5 0.5 0.4 0.6
QtherFerrous Metals 1.5 1.6 2.0 1.5 1.2 1.8

TOTAL METAL FRACTION .9 2.2 2.6 2.0 .6 2.4

TOTAL HAZARDOUS FRACTION 0.0 0.0 0.1 0.0 0.0 0.0

OTHERWASTES 1.2 1.5 1 .2 .2 1.2

BULK 29.1 20.0 13.4 27.6 33.9 18.9
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E-L6lT21

COMSINED WASTE STREAM COMPOSmON CITY-WiDE

FESNT1AL INSTflUflONAL COM2€&1. AGGPEGATE

TOTALPAP!R 37.3 529 47.5 421

CL%3ATEj) CPJ8OA) 47 9.8 17.2 11.2
NEWSPAPER 9.2 5.7 5.8 7.2
cFFICE PAPER 08 10.3 9.7 6.2
MAGAZINES 2.7 2.9 0.7 2.7
BOOKS o.a 2.0
NON-CLOATOCA8Op 2.5 3.4
6XEOPAPER 207 21.3
COMEALGRAC€96XEOPAPER 23.9 26.6 240 ‘5.9

TOTAL PLASTiCS 8.9 20.5 5. 7.5

CLEAS NOPE 0.5 0.2
COLOPED HOPE 0.8 0 2
LOPE 0.2 0.1
FILM 4.8 4.9 2.9 4.0
GPEENP€T 0.2 0.1
CLEAR PET 0.4 0.2
PVC 0.2 0.2
POLYPROPYI.EN€ 0.1 0.2
POLYSTrTNE 08 2.6

GOCONTPJNEPS 2.0 0.8 05 1.2
P.SCEL.LANEOLJS 2.3 ‘9 I 6 1.5

TOTAL ORGANICS 37.5 23.8

GRASS 3.4 a:
BRUSH 0.7 0.4
TOALYftWASTE• 42 3.5 0.3 2.3
LUMBER 2.2 0.9
TEXTfllS 4.7 2.2 3.5 3.6
RUBBER 0.2 0.1
FINES 2.3 2.3
OIAPERS 3.4 2.0
FO WASTE 72.7 10.1 21.2 12.8
P.SCELLANEOUS 7.8
COMl.EPClALGSA.8SCEUJNEOUS 59 2 77 21.2

TOTAL GLASS 5.0 2.5 2.2

CtL GLASS 29 I 8
GPEENGLASS 30 0.3
BROWN GLASS 0.9 0.2
MISCELLANEOUS 0.2 0.2

TOTAL ALUMINUM 0.0 2.4

BEVERAGE CONTMNERS 0.3 0.6
ALUI8NVU CONtAINS 0.5 06
MISCELLANEOIJS 0. I 0 I

TOTAL IETAL 3.9 2.8 2.8 2.8

MBTAL CONTMNERS — 7 20 C .5
OTHER FETALS tJ’’ Ti 2.0 /‘

TOTAL INORGANICS 2.3 2.5

91 — ETAL 0.0 0.0
CERAP.6CS 0.2 00
MISCELLANEOUS 2.1 2.5

TOTAL HAL’OUS 0.4 0.3 <0.1 0.2

PESTlCS <0: <0.2
NON PES11CtE POISONS ‘0.2 <0.2
PAINT 0.2 <0.1
ORYCELLS co., co.,
EOICAL WASTE <02 0.2
CARBATTERY 0) <0.2
?AScEU..ANEOUS 0.2 0.2

TOTAL BULK 9.9 1.3 160 12.9

OTHER WASTES’ 2.3 2.5 1.2 7.8

NOTES:
/oO. q7. m

= CocTwwc Wl Consitzxi SLQya IfWE ct1on etre (torn ot*t 1I:
28mcat Cotrvootu to r. cv,a IoIbw$:

Comty Per rU1 Bodcs. adPr
Rigid C1a.irc at HOPE. LOPE. ac PET
To Y.cj Viv rcsGr .c eti.:
Comu.tcia Gc4*a Orga,c rc* L,nba. .jbba. o.ac itw.gcw
OSer Wa,es rs.i Bi -MII Ca8. N1-bulc CerWc. a .la(at1Ia.
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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

1960 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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EXHIBIT 32
COMPACTION TESTING OF RESIDENTIAL WASTE

AVERAGE
AVERAGE LOOSE COMPACTED

NUMBER OF DENSITY DENSITY COMPACTION
MEASUREMENTS (LBSICY3) (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
WiO RECYCLABLES 4 0.50 0.70 1.4
RECYCLASLES 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
RECYCLA8LES ONLY 2 0.32 0.83 2.6

TOTAL

MIXED 20 0.50 1.11 2.2
wiO RECYCLABLES 18 0.56 1.16 2.1
RECYCLABLES ONLY 8 0.39 0.79 2.0

ES—i1
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EXHIBIT 33
COMPACTION TESTING OF INSTITUTIONAL WASTE

AVERAGE
AVERAGE LOOSE COMPACTED

NUMBER OF DENSITY DENSITY COMPACTION
MEASUREMENTS (LB SICY3) (LBS/CY3) INDEX

FALL 1989

MIXED 8 0.35 1.01 2.9
w!O RECYCLABLES 8 0.39 1.10 2.8
IRECYCLABLES ONLY 1 0.41 0.68 1.6

WINTER 1990

MIXED 5 0.44 0.83 1.9
WIO RECYCLABLES 4 0.44 0.64 1.5
RECYCLABLES ONLY 3 0.25 0.63 2.5

SPRING 1990

MIXED 1 0.43 1.25 2.9
WIO 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
wIORECYCLABLES 15 0.41 1.05 2.5
RECYCLABLES ONLY 10 0.21 0.82 3.8

ES-72
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SECTION 1

INTRODUCTION

The solid waste management alternatives available today are more complex thanthe traditional landfilling of waste, requiring a more in—depth knowledge oftwo important waste stream characteristics —— quantity and composition.
Assessment of the waste stream provides the basic information for evaluatingthe existing solid waste management system, and supporting effective decisionsspecific to implementation of future waste management programs.

This study reflects the efforts of the Department of Sanitation (DOS) toaccurately define the waste stream generated in New York City. The projectwas initiated in response to Local Law 19 requiring the City to achieve amandatory recycling goal of at least 25 percent of the waste stream.
The field data collected will be used by. DOS to implement recyclingfeasibility studies, pilot—scale and demonstration scale projects, andfull—scale facilities. Furthermore, the study’s results will be used todevelop marketing programs and future waste management strategies.

Examples of future follow—on efforts include:

• Evaluation of existing collection systems.

• Design of source reduction programs.

Development of educational programs.

Evaluation of waste—to—energy facility feasibility.

• Identification and removal of small quantity toxics in the wastestream.

Because it is important to understand “who” is generating “how much” of “whattype” of waste, DOS designed a study to assess separately the waste generatedby three distinct sources: residences, institutions, and commercialestablishments.

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
10—volume series:

Volume I — 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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Volume 3 — Institutional Sector: Presents the
seasonal results of the institutional waste
composition study.

• Volume 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
gathered as part of the commercial waste composition
study.

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

1—3
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SECTION 2

OVERVIEW OF THE SOLID WASTE MANAGEMENT SYSTEM

The design of the waste composition study was developed with consideration forkey aspects of the City’s existing solid waste management system. This systemincludes the generation, collection, and disposal of various waste types byboth the public and private sectors. An understanding of the existing wastesystem was necessary to ensure that the design of the waste sampling programwould obtain and assemble data that are representative of the total municipalsolid waste (MSW) stream.

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

SOLID WASTE GENERATORS

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

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

Exhibit 2—1 also shows an analysis of those agencies or organizations whichperform collection services for the waste generated, highlighting the relativeproportions being collected by each. In general, collection services areprovided by DOS, private carters, and by generators themselves.

Collection ofsolid waste by either the public or private sector is usually afunction of the waste type generated. For example, waste generated fromhouseholds is considered residential. Virtually all residences within thefive City boroughs receive collection service from DOS.

Solid waste originating from public agencies, non—profit organizations, andselected public service entities is considered institutional. Wastecollection service for institutional establishments is provided by both DOSand the generators themselves

2—i
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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 private 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 withother 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 collectefficiently; 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), DOSprovides collection service at these locations using roll—off containers (or“dumpsters”).

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

As shown in Exhibit 2—2, DOS containerized collection represents about sixpercent of the collection vehicle fleet.

DOS Recvclables Collection Programs

Exhibit 2—3 presents a breakdown of the major DOS recycling collectionprograms by quantities collected, based on 1990 recycling records maintainedby DOS. Exhibit 2—3 also provides a summary of the number of recyclablescollection 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 generatedfrom these programs in 1991, collected by approximately 18,2 DOS vehicles.

DOS Street Cleaning Operations

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

MLP/DumD Outs. This program manages all waste
collected by the Motorized Litter Patrol and waste
from street cleaning operations dumped out at specificlocations.

2—5
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• 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 collectedper day, as well as the number of work shifts (8—hour day) used by DOS toprovide this service. This estimate was provided by DOS.

As shown, an estimated 800 tons of street cleaning waste are collected on adaily basis.

SOLID WASTE DISPOSAL/PROCESSING

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

As shown, over 90 percent of these DOS—collected wastes are landfilled, whileonly four percent are recycled. For the waste collected by private carters,an estimated 24 percent is either recycled or processed at local facilities.
The remaining waste is exported from the City, by various means, for ultimatedisposal (usually landfilling or incineration).

2-7
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SECTION 3

PROGRPJi DESIGN

INTRODUCTION

Because of the variation in waste generated by residences, commercialestablishments, and institutions, the objective of the overall program designwas to perform field sampling of each major waste stream.

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

Gain defendable data that could be used to representthe total waste stream generated in New York City in1989—1990; and

Make useful projections of the character of the City’swaste stream in future years.

To this end, the program design relied on stratified random sampling forspecific generators within the residential, institutional, and commercialsectors.

Because of the large number of residences, institutions, and commercialestablishments 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 thatthey could be considered representative of significant portions of each wastestream. The following provides a general discussion of the methodology usedto identify and select representative strata and generators for each of thewaste streams.

RESIDENTIAL SANPLE

The residential waste composition study methodology was based on theassumption that waste generating patterns are influenced by demographic• variations. The two demographic factors evaluated in this study were medianhousehold 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 far sampling was made at the Census.
tract level; data from census tracts suimnaries 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 mean
household income and population density (in persons/acre) were calculated.
Census tracts were then ranked by mean income.

Income strata Lwere 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 list 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 onthe following:

• Method of waste collection (serviceable by DOS
containerized servi Ce);

• 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 list of potential institutions for sampling was developedusing these criteria, two or more individual institutions were selected fromeach category for sampling.

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

A list 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 ofcommercial establishments. This was accomplished through the use of StandardIndustrial Classification (SIC) Codes.

SIC codes were developed and are used by the U.S. Department of Labor toclassify commercial businesses by the type of business they conduct. Briefly,commercial activity type is divided into eight major sub—headings, describedby a unique SIC code:

3—5
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EXHIBIT 3—2

INSTITUTIONS CHOSEN FOR SAMPLING

DESIGNATED CATEGORY BOROUGH INSTITUTIONS TO BE SAMPLED•

Government Offices Brooklyn Brooklyn Municipal Building
Appellate Court

• Department of Social Services
Department of Health

Public Elementary Schools Bronx P.S. #65
P.S. #132
P.S. #63

• P.S. #60
V P.S. #66

P.S. #75

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

Queens P.S. #134
P.S. #116
P.S. #160

• V P.S.#50 V

P.S. #40
P.S. #140

V

V

P.S. #45
P.S. #142
P.S. #80
P.S. #137
P.S. #15
P.S. #191

Private Schools (K — 8) Staten Island Academy of St. Dorothy
St. John’s Lutheran
Joseph Hill Academy
St. Patrick
St. Joseph and Thomas

3—6
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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
Sheilbank J.HS

Private Schools (6 — 12) Queens Grover Cleveland H.S.
Christ The King H.S.

Public High Schools Queens Jamaica H.S.
Thomas Edison H.S.
Townsend F-IS.

Psychiatric Hospital Brooklyn Kingsborough Psychiatric Hospital

Municipal Hospital Manhattan Metropolitan Hospital

Teaching Hospital Staten Island Bayley Seton Hospital

Non—Profit Hospital Queens La Guardia Hospital

Nursing Homes Queens Peninsula Nursing Home
Bezalel Nursing Home

Bronx Morningside Home
Workmans Circle for the Aged

Correctional Facilities Queens Queensboro Correctional Facility

Bronx Bronx House of Detention

Colleges/Universities Manhattan Fordham University
John Jay College

Transportation Hubs Manhattan Grand Central Station
TA Platform 207
TA Platform 239

3-7,
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SIC Code Commercial Activity

o — 09
10 — 19
20 — 39
40 — 49
50 — 59
60 — 69
70 — 89
90 — 19

Agriculture
Mining/Agriculture/Construction
Manufacturing
Transportation and Utilities
Wholesale and Retail
Finance, Insurance and Real Estate (FIRE).
Services
Government

In general, major commercial groups are identified by the lowest 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,

Alimanufacturing 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.
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Based on economic indicators (employees and payroll), eight sub—sectors weretargeted for intensive sampling during one seasonal event:

• Office Buildings (SIC 60 — 69, 72, 73, 81, and 89).

• 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 forapproximately 90 percent of the entire commercial activity in the City, .andthus, the majority of the City’s commercial waste stream.

To generate better waste information on office buildings, the Office Buildingsector was divided into further, more specific sub—sectors; Single—tenantOffice Buildings (generally SIC 60), and Multi—tenant Office Buildings (theremaining SIC codes applicable to office work).

As discussed in Section 2, almost all waste from commercial establishments inthe City is collected by private carters. In order to acquire commercialwaste for study, efforts were made to coordinate with the major privatecarters to provide the project with separate samples of waste from each of thesub—sectors identified above.

An interesting feature of New York City is that certain private cartercollection routes are unique to exclusive types of businesses. Privatecarters who agreed to participate in the study allowed project personnel toreview their collection routes. Vehicle routes composed entirely of onebusiness type were selected for inclusion in the study; that is, one route foreach sub—sector under study.
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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 load 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
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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 componentcategories:

PAPER PLASTIC

Corrugated cardboard Clear HDPE containersNewsprint Colored HDPE containersOff i ce/Computer LOPE
Magazines/Glossy Film and bags
Books Green PET containersNon—corrugated Cardboard Clear PET containersMixed paper PVC

Polypropylene
BIMETAL CANS Polystyrene (not sorted in Summer)

Miscellaneous plastic

YARD WASTE ORGANICS

Grass/i eaves Lumber
Brush/Pruning/Stumps Textiles

Rubber
ALUMINUM Fines

Diapers
Food container/foil Foodwaste
Beverage cans Miscellaneous organicsMiscellaneous aluminum

GLASS HOUSEHOLD HAZARDOUS WASTE (HHW)

Clear containers Pesticides
Green containers Non—pesticide poisonsBrown containers Paint/sol vent/fuelOther glass Dry cell batteries

Medical waste
Miscellaneous HKW
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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 V PLASTIC
-

Corrugated cardboard Rigid containers
Newsprint Film and bags
Office/Computer Miscellaneous p1 asti c
Magazines/Glossy
Mixed paper YARD WASTE

ORGANICS METAL

Textiles Non—ferrous
Foodwaste Ferrous
Miscellaneous organics

HAZARDOUS WASTE OTHER WASTE GLASS

GENERATOR SURVEY V

V

In conjunction with refuse sampling and sorting activities, waste generation V

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. V

For the residential sample, each collection truck used in the study was V

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. V

For the institutional sample, a similar program was used, i.e., each
V

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

V

pounds per employee. V
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For the commercial samp1e, a different methodology was employed. During thecollection of the commercial study routes, waste put out by each individualgenerator was weighed (rather than weighing the truck after collection wascomplete).

These weights were combined to give a total weight for each route. As withthe institutional approach, given the weight of the truck and the number ofemployees based at each establishment, commercial waste generation wasestimated on the basis of pounds per employee.

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

SEASONAL ITY

Waste generation and composition are known to change during the course of theyear. For instance, residents in low density areas will tend their yard moreduring the growing season, resulting in higher generation rates (more wastetonnage per household from lawn clippings), and a significant change incomposition (more organic material in the waste streamfrom the added yrdwastes).

• Waste sampling was conducted on four separate occasions (over the fourseasons) to capture seasonal differences. In this manner, waste compositionand generation data were collected for each waste type (residential,institutional, etc.), for each sub—sector of each waste type (residentialstrata, institutional category, etc.), and for each season (Winter, Spring,etc.). It should be noted, however, that the commercial sector was onlysampled for one season.

• Changes in the commercial waste stream characteristics due to seasonalitygradually occur on a weekly and monthly basis. For residential andinstitutional generators, seasonality changes for months in between samplingevents were calculated using interpolation techniques for each waste componentmeasured.

These models were then normalized to reconcile projected changes withhistorical records of generation for the residential population (e.g., oldlandfill records). Commercial waste estimates were based on one round ofsampling.
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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.
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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 inthe total number of housing units, residential waste generation would alsorise proportionately.

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

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

A methodology flow chart for the waste composition study program design ispresented in Exhibit 3—3.
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EXHIBIT 3-3
PROGRAM DESIGN FOR WASTE COMPOSITION STUDY
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SECTION 4

WASTE GENERATION

INTRODUCTION

As described in Section 3 — Program Design, waste generation was measuredduring four seasonal sampling events. Generation was measured as a functionof time (season), weight (truck weights), and population (e.g, housing units)to give a seasonal generation rate for each waste sector (i.e., pounds perunit for residential generators and pounds per employee for other sources).
Four overall generation rates were observed, and used to define a normalizedgeneration rate by month, covering January through December 1990. Totaltonnages were projected from the curve—fitted values.
Generation was then estimated by month, and these tonnage totals aggregatedinto four seasons to give seasonal generation rates. Generation rates weredeveloped separately for the Residential and Institutional sectors.

The combined totals from the use of these normalized generation’ rates providedan estimate of City—wide waste generation from all residential andinstitutional sources combined.

RESIDENTIAL GENERATION

For each sampling strata, a known number of households (units) was collectedby dedicated DOS vehicles. Refuse from each collection vehicle was weighed toestimate 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 bystrata for each of the four seasons.

To estimate a City—wide generation rate, the residential population of NewYork Citywas divided between the nine strata by household, with eachhousehold being assigned to a strata based on income data from the Census andhousing density as measured by DOS.
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The total number of housing units occupying each strata was multiplied by theestimated monthly rates (developed using linear regression of. seasonalgeneration from Exhibit 4—1), to estimate the total residential MSW tonnagegenerated by the City’s residential population during the study year.
The City—wide residential generation estimate is summarized, by borough, inExhibit 4—2.

7;
INSTITUTIONAL GENERATION

For each institutional, category, targeted establishments were collected bydedicated DOS vehicles (far the category of Transportation Hubs, a privatecarter was used).

During the initial round of data analysis, estimates of generation rates wereattempted using factors such as enrollment for schools, number of patients forhospitals, number of inmates for correctional facilities, etc. However,reliable information on these specialized activity units for each category wasnot readily available, particularly on a City—wide basis. Consequently, theactivity unit of employment was used to derive estimated generation rates.Collected refuse fromeach institution was weighed to determine a generationrate for each institutional category. This sampling was performed eachseason, resulting in four observed generation rates, in pounds per employeeper week. Exhibit 4—3 presents these generation rates by institutionalcategory for each of the four seasons.

In order to make City—wide projections for the institutional sector, certainemployment groups not sampled under the program design were assigned to theinstitutional sector for summary purposes. For example, by virtue of theirstated mission.

Generators that were included in the institutional.prOjections for generationrates include:
,

Communications and utility companies;

Doctor’s offices and outpatient clinics;

Libraries, museums, zoos and other such public serviceorganizations; and
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Municipal and public service agencies (Federal, State, and local)such as military agencies, housing authorities, law enforcementagencies, etc.

Because of these additions, and the limited availability of City—wideemployment data for certain sub-sectors, the institutional sector wasredefined for purposes of projecting current and future generation rates.

Each known institutional type in the City was categorized as one of thefollowing- sub—sectors:

Institutional Sub—Sector Includes:

T.C.P.U. Transportation Hubs*
Communi cations*
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

Selected Public Sector Federal Government
State Government
Corrections*
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Police, Fire, Sanitation
City Government*

* Directly sampled during study.

Field data from the study were supplemented with additional data from aDOS-OPEC field survey of City institutions which considered differences ingeneration between large and small institutions within the same category.
To determine a City—wide generation rate, the total number of employeesemployed within each institutional activity was multiplied by the measured (orin some cases, estimated) generation rates for each activity, to project thetotal institutional MSW tonnage generated by the City.

A summary of estimated institutional generation by borough is presented inExhibit 4—4.

COMMERCIAL GENERATION

Waste from targeted commercial establishments was collected by dedicated studyvehicles, either by private carters, or in some cases by DOS. Similar tothose estimates made for institutions, employmentby commercial sub—sector wasused to derive estimated generation for the commercial sector.
Collected refuse from each business was weighed and these data aggregated toderive a generation rate for each sub-sector. This sampling was performedonce, resulting in a generation rate (in pounds per employee per week) foreach sub—sector.

Historical tonnage records were used to develop an estimate of change ingeneration for the commercial sector during the course of the year. Usingthese factors, generation rates for each season were modelled using summarydata provided by DOS.

Exhibit 4—5 presents these estimated seasonal generation tonnages (i.e., thetotal waste quantity generated) by each sub—sector for each of four seasons.
Because of the limited size and duration of the commercial field samplingprogram, some segments of the commercial waste stream were not sampleddirectly. Estimates had to be made for these segments (or sub—sectors) so asto make projections for the entire commercial waste stream City—wide.
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As indicated in Exhibit 4—5, approximately 20 percent of the commercial wastestream was not directly sampled under the study. The use of availableemployment data and generation factors for the unsampled sub—sectors allowedthe development of a complete estimate, presented in Exhibit 4—6.

CITY—WIDE GENERATION ESTIMATE

The estimates obtained for the residential, institutional, and commercialsectors were combined to provide an overview of City—wide waste generation. Agraphical summary of the combined waste stream tonnage estimate is provided inExhibit 4—7.

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

The residential sector is the second largest generator with 41 percent of thewaste stream (approximately 3.6 million tons). The institutional sectorgenerates approximately 1.2 million tons, representing 14 percent of thecombined 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 wastecomposition, based on field results and other projections. Observed valuesfor waste-component composition by season (measured in the field) were used toderive a unique composition for each waste component by month for the studyperiod. Using generation rates developed concurrently, the total weight ofeach component was estimated and expressed as a percent of the total wastestream.

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

RESIDENTIAL COMPOSITION

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

Exhibit 5—1 presents these compositions, by strata, for each of the fourseasons.

Composition by Borough

To estimate the waste composition by borough, the residential population ofeach borough was divided between the nine strata, with households from eachDOS collection district being assigned to a strata based on income data fromthe census and housing density as designated by DOS.

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

V

5—1
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D(HBIT 5—1

RESIDENTIAL WASTE COMPOSON BY STRATA

WASTE COMPONENT

Cor,utedIKraft
Newsprint
Office/Computar
Magazines and Glossy
BookfPhono Book
Non—Corn,gated Car±osrd
Mised

TOTAL PAPER FRACTION

SUMMER SEASON

WASTE COMPOSON (percentage)
LI. LM LH ML MM MM ML MM HH

4.0 4,8 5.9 4.7 4.7 52 43 5.3 5.0102 6.5 7.4 9.9. 9.9 18.8 8.7 9.3 12.31.7. 1.0 0.7 1.8 13 1.5 1.8 1.7 2.12.0 2.0 2.9 3.9 2.7 4.5 2.8 2.3 3.91.0 0.8 1.3 0.7 1.6 3.9 0.9 0.9 0.43.9 3.5 3.0 3.4 2.9 3.8 5.3 3.6 3.911.4 7.8 7.3 8.5 8.8 81 6.8 7.8 7.8

342 26.4 28.5 32.9 31.9 43.8 30.5 30.9 35.4

0.7 0.7
0.6 1.0
0.3 0.1
4.7 6.7
02 0.1
0.4 0.6
02 0.1
0.1 0.1
0.7 * 0.9
1.7 1.2

9.7 11.7

Grass/Leaves 5.8 1.1 0.0 2.1 1.4Srush/Prunngs/Stumps 0.8 1.8 0.0 0.7 0.4

TOTALYARD WASTE FRACTION 82 2.7 0.1 2.8 1.8

Lumber
Textiles
Rubber
FInes
Diapers
Foodwaste
Miscellaneous Organic

TOTAL ORGANIC FRACTION

Clear Glass containers
Green Glass containers
Brown Glass containers
Miscellaneous Glass

TOTAL GLASS FRACTION

42 2.5 32 3.1
1.0 1.3 1.8 0.9
12 1.1 1.2 0.8
02 0.4 0.9 0.6

6.6 5.3 8.9 5.5

2.3 3.0 3.9 2.0
0.8 0.9 12 0.9
0.6 0.7 1.2 0.7
0.6 0.2 0.1 0.4

4.4 4.9 6.5 4.0

Aluminium Food Containers/Poll
Aluminium Beverage Cans
MIscellaneous AlumInium

TOTAL ALUMINIUM FRACTION

0.3 0.4 0.6 0.5
0.3 0.3 0.3 0.3
02 0.3 0.3 0.3

0.9 1.0 12 1.1

0.4 0.4 0.3 0.3
0.4 0.4 0.3 0.4
0.3 0.2 0.1 0.1

1.1 0.9 0.7 0.9

0.9
0.3
0.3

1.4

Ferrous Metal Food containers
Other Ferrous Metal

TOTAL FERROUS METAL FRACTION

2.1 1.8 22 1.8
1.0 3.8 2.7 2.0

3.1 5.4 4.9 3.8

0.0 0.0 0.0 0.0

4.0 8.3 8.2 4.9

2.0 2.0 1.6 1.9
2.0 0.8 1.0 22

4.0 2.8 2.7 4.1

2.3
12

3.5

0.0 0.0 0.0 0.0

3.7 3.4 5.0 5.0

Non—buI Ceramics
Miscellaneous Inorganic

TOTAL INORGANIC FRACTION

0.1 0.1 0.0 0.0
32 6.7 2.8 3.5

3.3 6.7 2.8 3.5

0.0 0.2 0.1 0.0
0.5 1.7 0.8 0.4

0.8 1.9 0.9 0.4

0.0
0.8

0.9

Pesticides
Non—pesticide PoIsons
Palnt’Sotyerit/Fuel
Dry Cell Batierles
Car BatterIes
Medical Waste
Miscellaneous Hazardous Waste

TOTAL HHW FRACTION

- BULK

Clear HOPE containers
Colored HOPE containers
LOPE
Films and Bags
Green PET containers
Clear PET containers
PVC
Polypropylene
Polystyrene (Estimated In Summer)
Miscellaneous Plastic

TOTAL PLASTIC FRACTION

0.5 0.5 0.6 0.8 0.8 0.4 0.5
0.5 0.8 0.8 0.8 0.7 0.9 0.5
0.3 02 0.3 0.1 0.3 0.1 02
4.1 5.0 82 5.0 5.1 6.1 3.5
0.2 0.1 0.1 0.1 0.3 0.1 0.1
0.4 0.4 0.8 0.8 0.5 0.5 0.3
02 0.1 0.1 02 02 0.2 0.1
0.1 0.1 0.3 0.1 0.1 02 0.1
0.9 0.8 0.8 1.1* 1.0 1.1 0.6
1.3 13 1.8 2.0 1.1 0.8 1.7

8.5 9.3 11.3 10.7 9.8 10.3 7.7

0.0 5.4
0.0 4.5

0.1 9.9

2.1 . 3.1
3.9 8.0
0.0 0.3
2.7 1.9
3.0 4.1

10.1 12.1
10.6 6.9

32.4 36.4

12 4.3 32 2.0 2.4
8.0 8.0 8.4 4.0 8.4
0.1 0.1 0.3 0.4 02
2.0 2.0 3.3 2.9 1.8
32 3.8 4.1 2.9 2.8

18.9 14.4 12.7 14.5 18.3
5.1 7.8 9.8 7.9 9.5

34.5 40.3 41.9 34.8 41.4

4.0 1.0
0.8 0.0

4.8 1.0

1.8 0.9
5.7 82
0.0 0.1
1.7 3.7
4.1 32

20.1 10.7
6.3 14.3

39.7 39.1

3.6
1.3
1.2
0.3

6.3

Bimetal Cane

TOTAL METAL FRACTION

0.0

5.1

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.00.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.00.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.00.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.1 V 02 02 0.0 0.1 0.2 0.2 0.0 0.1

02 0.4 0.5 0.1 02 0.3 0.6 0.1 02

2.4 2.6 2.0 4.8 2.9 3.3 5.6 2.9 2.8

5—,
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EXHIBIT 5—1 (continued)

RESIDEN11AL WASTE coMPosmoN BY STRATA

Corrugeted)Kraft
Newsprk
Office/Computer
Magazines and 0toasy
BeokjPhone Book
Non —Corrugated Car±oard
Mixed

TOTAL PAPER FRACTION

4.4 5.1 6.1 7.8 5.4 5.79.9 8.3 8.0 9.3 102 17.9i.e 0.4 0.1 1.0 0.8 0.83.3 2.4 2.2 3.1 2.8 3.712 0.7 0.3 0.4 1.0 1.03.5 2.1 2.9 2.5 2.4 1.915.7 11.1 9.6 12.8 13.8 12.5

39.6 30.1 292 36.5 38.3 43.5

3.8 4.8 5.0
11.4 12.8 17.7

1.6 0.9 0.6
4.1 1.8 4.2
2.0 2.1 0.7
1.9 2.8 2.1

13.0 14.8 16.1

37.8 39.8 46.3

Clear Glass containers
Green Glass containers
Brown Glass containers
Miscellaneous Glass

TOTAL GLASS FRACTION

Aluminium Food Containers/FoilAluminium Beverage Cans
Misceliarieeu, Aluminium

TOTALALUMIMUM FRACTION

Ferrous Metal Food containers
Other Ferrous Metal

TOTAL FERROUS METAL FRACTION

3.5 2.9 3.2 2.8 3.1 2.6 2.5 3.2 2.40.7 1.0 1.7 1.0 0.9 0.8 0.5 0.7 0.40.7 0.6 12 12 0.7 0.4 0.7 0.6 0.602 0.2 0.3 0.2 02 0.3 0.0 0.0 0.4
5.0 4.7 63 51 4.8 4.0 3.8 4.5 3.8

0.5 0.4 0.5 0.7 0.6 0.5 0.40.3 0.3 0.4 0.3 03 02 030.2 0.1 0.1 0.3 0.1 0.5 02

0.9 0.8 1.1 1.3 1.0 12 0.9

1.7 2.0 2.7 2.0 2.0 1.8 1.4 1.9 1.91.7 3.5 2.0 1.9 1.5 2.9 3.0 0.8 22
3.4 5.5 4.7 3.9 3.5 4.7 4.4 2.7 4.1

Bimetal Cans

TOTAL METAL FRACTION

0.1 0.0 0.0 0.0 0.0

4.4 8.3 5.8 52 4.6

0.0 0.0 0.1 0.0

6.0 52 3.7 5.3

Non—buk Ceramics
Miscellaneous Inorganic

TOTAL INORGANIC FRACTION

.

FALL SEASON

WASTE COMPOSON (percentage)WASTE COMPONENT U. LU 111 ML MM MIt IlL KM 1111

Clear HOPE containers 0.5 0.8 0.7 0.6 0.4 0.3 03 0.4 0.4
Colored HOPE containers 0.5 0.5 0.7 0.6 0.5 03 0.7 0.5 0.7
LOPE

0.1 0.2 02 0.1 02 0.1 0.1 0.1 0.1
Films arid Bags 42 5.0 8.5 42 52 5.9 2.9 5.5 6.3
Green PET contaIners 0.1 0.0 0.1 0.1 0.1 0.0 0.0 0.1 0.1
Clear PET contaIners 03 0.3 0.5 0.5 0.4 0.3 0.3 0.3 0.3
PVC

02 0.4 0.2 02 0.1 0.0 0.0 0.1 0.1
Polypropylene 02 02 0.1 0.1 0.2 0.1 0.3 0.2 0.3
Polystyrene (Estimated In Summer) 0.5 0.6 0.9 0.9 * 0.7 0.9 0.4 03 * 1.0
MIscellaneous PlastIc 1.2 1.4 1.0 12 13 12 0.8 1.9 0.8TOTAL PLASTIC FRACTION 7.8 9.1 11.0 8.4 92 93 5.7 9.4 10.2

GressfLeaves 53 42 0.2 72 2.5 6.5 12.1 3.9 3.8
BrushlPrunbgslStumps 1.0 0.1 0.0 0.5 0.1 0.1 0.4 0.0 0.6TOTALYARO WASTE FRACTION 6.4 4.3 02 7.7 2.5 6.5 12.5 3.9 4.4

Lumber
1.0 3.6 2.5 22 3.7 0.7 1.6 2.8 1.6

Textiles
4.5 4.7 72 3.5 5.5 5.0 2.4 4.1 4.0

Rubber
0.0 0.2 0.0 0.1 0.1 01 0.9 0.0 0.1

Fines
2.1 2.4 2.8 2.1 2.0 1.8 1.9 2.0 2.0

Diapers
3.2 3.5 4.3 3.0 3.6 1.9 2.9 4.3 2.8

Foowaate
13.1 15.8 15.8 12.5 152 11.3 13.1 13.6 10.6

MIscellaneous OrganIc 7.1 10.9 9.3 7.1 72 5.8 7.7 7.3 5.5TOTAL ORGANIC FRACTION 31.1 41.0 42.0 30.6 37.3 28.6 30.5 34.1 26.6

0.5 0.5
03 0.3
0:1 0.4

0.9 12

Pesticides
Non—pesticide Poisons
Paint/Solvent/Fuel
Dry Call Batteries
Car Batteries
Medical Waste
Miscellaneous Hazardoa Waste

TOTAL 1111W FRACTION

nil r

0.2 0.3 0.1 0.1 0.1 0.1 0.4 0.1 0.00.1 2.5 2.9 2.9 2.1 1.7 0.4 1.3 0.3
02 2.8 3.0 3.0 22 1.8 0.8 1.4 0.3

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.1 0.1 0.0 0.4 0.0 0.0 0.00.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0 02 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0
0.0 0.1 02 02 0.3 0.5 0.0 0.0 0.1
5.4 1.5 2.0 3.3 2.8 2.0 3.6 32 3.0
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(HIBIT5—1 (cont)nuec

RESIDEN11AL WASTE COMPOSON BY STRATA

WASTE COMPONENT

ConugsteddKraft
Newsprirt
OfItceomputer
Magazines and Glossy

1 BoolqPhoqie Book
Non-Coriugated Car±oard
Mixed

TOTAL PAPER FRACTION

WiNTER SEASON

WASTE COMPOSON (percentage)
IL IM IN ML MM MN HL NM NH

3.6 5.5 5.8 5.4 4.7 3.9 5.2 4.7 4.7
8.9 8.2 72 6.6 9.0 14.9 5.7 10.7 134
02 02 02 12 0.3 1.4 0.3 0.1 0.8
2.7 2.1 1.6 2.4 2.6 4.5 2.8 3.0 3.6
0.3 0.5 0.4 0.4 0.3 03 0.5 02 0.5
2.4 2.7 3.1 2.5 32 2.8 24 2.6 2.6

11.5 12.0 9.7 13.0 13.7 15.4 11.3 14.5 142

27.5 31.1 27.8 33.8 33.7 43.0 28.0 35.9 397

Clear HOPE containers
Colored hOPE containers
LDPE
Films and Bags
Gr..n PET containers
Clear PET containers
PVC
Polypropylene
Polystyrene (Estimated in Summer)
Miscellaneous Plastic

TOTAL PLASTIC FRACTION

Gress/Leavea
Brush/Prunhigs/Stumps

TOTAL YARD WASTE FRACTION

Lumber
Textiles
Rubber
Fines
Diapers
Foodwaste
Miscellaneous Organic

TOTAL ORGANIC FRACTION

Clear Glass containers
Green Glass containers
Brown Glass containers
Miscellaneous Glass

TOTAL GLASS FPACTION

Aluminium Food Containers/Foil
Aluminium Beverage Cans
Miscellaneous Aluminium

TOTAL ALUMII8UM FRACTION

0.5 0.8 0.8 0.5 0.7 0.4 0.3 0.5 0.4
0.8 0.8 0.7 0.6 0.8 0.6 0.5 0.5 0.6
0.0 0.0 0.1 0.1 0.1 0.1 0.0 0.0 0.0
3.9 5.7 52 4.8 5.5 8.8 3.8 6.3 5.8
0.1 0.1 02 0.1 0.1 0.1 0.0 0.1 0.1
0.5 0.8 0.5 0.5 0.7 0.5 0.4 0.5 0.6
02 0.1 02 0.1 0.1 02 0.0 0.1 0.1
0.0 0.1 02 0.1 0.1 0.1 0.0 0.0 0.0
1.1 0.9 0.9 0.9 * 1.1 12 0.9 0.9 * 0.8
1.1 1.0 1.4 1.3 12 1.0 0.7 1.4 0.9

8.0 9.7 102 9.1 10.3 10.9 6.8 10.4 9.5

6.5 1.8 0.6 1.7 1.1 0.7 16.1 0.6 4.0
3.8 0.3 0.0 02 0,7 1.1 0.8 0.3 1.1

10.3 1.9 0.8 2.0 1.8 1.8 19.0 0.9 5.1

12 22 1.3 0.9 1.1 1.4 3.1 1.6 12
4.5 4.4 5.3 5.2 4.6 3.5 5.3 3.7 3.9
0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0
2.2 2.4 22 2.8 2.0 1.8 22 22 2.1
4.1 3.6 5.9 4.0 5.0 2.7 3.7 4.1 2.5.

13.4 18.4 17.7 13.6 16.1 13.5 9.1 15.3 11.9
7.7 13.8 11.0 8.8 7.0 6.7 6.2 7.3 8.2

33.3 43.0 43.5 352 36.5 29.8 29.7 34.2 29.8

4.1 2.5 4.4 2.9 4.4 2.9 3.0 4.0 2.8
1.1 1.0 1.5 0.9 1.3 0.9 1.1 0.7 0.6
0.9 0.7 1.5 0.7 1.0 0.8 0.8 0.7 0.0
0.0 0.1 0.0 0.0 02 0.0 0.0 0.1 0.0

6.1 4.4 7.4 4.8 6.9 4.6 4.9 5.4 3.9

0.7 0.5 0.5 0.5 0.7 0.5 0.5 0.6 0.6
0.4 0.5 0.4 0.4 0.4 0.4 0.3 03 0.4
0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0

1.1 1.0 0.9 1.0 1.1 0.9 0.8 1.0 1.1

• Ferrous Metal Food containers 2.5 2.1 2.9 2.4 2.5 1.9 1.7 2.3 2.7Other Ferrous Metal 22 1.9 2.3 22 1.9 1.6 2.3 3.0 1.3

TOTAL FERROUS METAL FRACTION 4.7 4.0 5.1 4.8 4.4 3.6 3.9 52 4.0

Bimetal Cans

TOTAL METAL FRACTION

Non—buk Ceramics
Miscellaneous Inorganic

TOTAL INORGANIC FRACTION

Pesticides
Non—pesticide Poisons
Paint/Solvent/Fuel
Dry Cell Batteries
Car Batteries
Medical Waste
MIscellaneous Nazardow Waste

TOTAL 1111W FRACTION

0.0 0.0 0.1 Ô.0 0.0 0.0 0.0 0.0 0.0

5.7 5.1 8.1 5.6 5.6 44 4.8 6.3 5.1

0.5 0.1 0.6 0.4 0.3 02 0.1 02 0.1
1.7 2.0 13 4.9 2.8 1.1 12 2.7 4.0

22 2.1 1.9 53 3.1 13 12 2.8 4.1

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
0.0 0.0 0.5 0.1 0.1 0.1 0.1 0.1 0.0
0.0 0.1 U.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.20.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.1 . 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0

02 0.1 0.6 0.1 02 0.1 02 0.3 0.3

8.6 2.7 2.0 4.4 2.1 42 5.4 3.8 2.7
Rill K
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EXHIBIT 5—i (continued)

RESIDENTIAL WASTE COMPOSITION BY STRATA

WASTE COMPONENT

CorrugstodiKralt
NewsprIr
OfIlceomputer
Magazines and Glossy
Book/Phone Book
Non—Cor,ugated Caroard
Mixed

TOTAL PAPER FRACTION

Clear HOPE containers
Colored HOPE containers
LOPE
Films and Bags
Green PET containers
Clear PET containers
PVC
Polypropylene
Polystyrene (Estimated in Summer)
Miscellaneous Plastic

TOTAL PL.ASTIC FRACTiON

GressLeavee
Brush/Prunnge/Stumps

TOTAL YARD WASTE FRACTiON

Clear Glass containers
Green Glass containers
Brown Glass containers
Miscellaneous Glass

TOTAL GLASS FRACTION

Aluminium Food Containers/Foil
Aluminium Beverage Cans
Miscellaneous AluminIum

TOTAL ALUMINIUM FRACTION

SPRING SEASON

WASTE COMpOSON (percentage)U. LM LH ML. MM MN NL NM I-IN
3.9 8.4 42 42 3.8 4.7 46 5.8 4.09.2 5.9 4.9 e.5 7.7 ta_i e.o 11.5 14.70.1 0.3 02 0.5 02 0.5 Ci 0.3 0.82.5 2.2 2.2 2.2 2.0 42 2.8 1.7 3.60.5 0.3 1.0 0.8 0.5 0.5 02 0.4 1.62.1 1.9 1.9 1.8 2.0 1.9 2.0 2.3 2.012.8 13.7 132 13.0 11.7 16.0 10.3 10.9 14.9

31.0 30.7 27.6 30.9 27.8 41.0 27.7 32.9 4L3

0.4 0.6 0.6 0.5 0.5 0.40.5 0.7 0,6 0.8 0.6 0.50.0 0.1 0.1 02 0.1 0.14.5 4.9 5.7 4.4 5.3 5-60.1 0.1 0.1 0.1 0.1 0.10.6 0.5 0.5 0.5 0.8 030.1 0.1 02 Di 0.1 0.10.1 0.1 02 02 0.1 0.11.0 0.9 0.7 1,3* 1.1 1.31.5 1.1 0.9 0.8 1.0 0.9

8.9 9.1 9.8 8.4 9.3 9.3

52 0.5 0.6 0.9 2.0 1.91.3 0.8 0.0 0.8 0.8 1.1

6.5 1.1 0.6 1.7 2.6 3.0

2.4 3.8 3.7 3.4 4.4 23 3.94.4 52 6.1 4.4 5.9 4.5 4.60.0 02 0.6 0.5 0.1 0.1 0.03.1 32 2.9 2.8 2.7 33 2.842 2.7 4.4 3.8 42 2.7 3.6123 17.8 19.9 133 15.0 11.7 11.010.0 8.1 7.1 8.8 8.1 9.0 10.6

363 40.7 44.7 387 40.5 33.5 36.4

4.8 2.9 4.1 33
1.2 1.2 1,8 0.9
0.8 1.0 12 1.1
0.0 0.1 02 02

7.0 52 7.1

0.8 0.5 0.4 0.5
03 0.4 0.3 03
0.1 0.0 0.1 0.0

1.0 0.9 0.7 0.8

Ferrous Metal Food containers 2.2 2.0 2.4 2.6OtherFerrous Metal 2.1 2.3 1.8 22
TOTAL FERROUS METAL FRACTION 4.3 4.3 42 4.9

Bimetal Cans

TOTAL METAL FRACTION

Non—buk Ceramics
Miscellaneous Inorganic

TOTAL INORGANIC FRACTION

Pesticides
Non—pesticide Poisons
P&nt/SoIvenueI
Dry Cell Balteries
Car Batteries
Medical Waste
Mrsceilsneous HazardoLa Waste

TOTAL HHW FRACTION

BULK

03 0.4 0.5
0.5 0.5 0.6
0.0 0.0 0.1
4.0 5.1 62
0.1 0.1 0.1
03 0.8 0.5
0.1 Di 0.1
0.1 0.1 0.2
0.7 0,9* 1.0
1.7 1.5 0.9

7.8 9.2 102

5.4 12 2.6
2.8 0.1 03

82 1,4 2.9

2.9 13
5.9 52
0.1 0.0
2.3 2.7
4.8 2.8’

14.6 12,3
6.4 8.5

37.0 30,8

3.4 2,6 3.1 3.7 2.9
0.9 0.7 0.8 0.8 0.6
0.7 0.5 0.8 0.7 0,6
02 0.4 0.0 0.7 02

5.5 5.1 4.3 4.8 5.9 4.3

0.5 0.5 0.5 0.5 0.5
0.3 02 03 0.3 0.3
0.0 0.0 0.0 0.1 0.0

0.8 0,6 0.8 0.9 0.6

2.0 2.1 1.5 2.1 2.0
2.3 1.9 4.0 3.4 0.9

43 4.0 5.5 5.5 3.0

0.0 0.0 0.0 0.0 0.0

5.1 4.7 8.4 6.3 3.8

0.1 0.0 0.4 0.1
13 12 43 4.9

1,4 12 4.8 5.0

0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
02 0.2 0.1 0.1 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.5 0.0 0.00.0 0.0 0.0 0.0 0.0
0.0 0.1 0.1 0.0 0.1

0.4 0.3 0.8 0.2 0.2

,n nn , in

0.0 0.0 0.0 0.0

53 5.2 4.9 5.7

0.1 0.1 0.7 0.1 02
3.4 5.3 2A 3.8 6.5

3.4 5.3 3.1 3.9 8.7

0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
02 0.0 0.1 02
0.0 0.0 00 0,0
0.0 0.0 0.0 03
0.0 0.0 0.0 0.1
0.0 03 0.1 0.1

0.3 0,4 0.3 0.7

1.3 2.3 2.0 6.5

Lumber
Textiles
Rubber
Fines
Diapers
Foodwaste
Miscellaneous Organic

TOTAL ORGANIC FRACTION
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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 housing with 4 stories
or more. V

Low $11,690 to $16,199 74 percent of housing with 1 to
2—family units.

Medium Greater than $16,199 All 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 V

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

NYC DSNY 1989 1990 Waste Characterization Study 

Volume One: Study Overview



EXHIBIT 5—2

RESIDENTLAL WASTE COMPOSITION BY BOFIOUGH & SEASON; WINTER 1990

WASTE COMPONENT MANHATTAN BR0I0( BROOKLYN QUEENS STATEN ISLAND
PAPER 33.4 30.5 29.7 32.2 290

PAPER BREAKDOWN:

CORRUGATED CARDBOARD 4.7 4.9 4.4 4.7NEWSPAPERS 10.3 8.5 7.8 9.7 7.0OFFICEICOMPUTER PAPER OS 0.5 0.6 0.7 0.5MAGAflNES/GLOSSY PAPER 2.8 2.4 2.3 2.9 27BOOKS 0.5 0.5 0.4 0.6 0.7NON-CORR. CARDBOARD 2.5 2.5 2.3 2.3 2.1MIXED PAPER 12.1 11.4 11.0 12.4 11.5

PLASTICS 9.9 II 9.3 8.0 6.5

PLASTICS BREAKDOWN:
CLEAR HDPE CONTAINERS 0.6 0.6 0.5 0.4 0.3COLORED HOPE CONTAINERS 0.6 0.6 0.6 0.6 0.5WPE CONTAINERS 0.1 0.1 0.1 0.1 0.0FILMS AND BA 5.4 4.9 4.5 4.4 3.7GREEN PET CONTAINERS 0.1 0.1 0.1 0.1 0.1CLEAR PET CONTAINERS 0.5 0.5 0.5 0.5 0.4PVC 0.2 0.2 0.1 0.1 0.0POLYPROPLENE 0.1 0.1 0.1 0.1 0.1POLYSTYRENE 0.9 0.9 0.9 0.9 0.8MISCELLANEOUS PLASTICS 1.1 1.1 1.0 0.9 0.7

ORGANICS 37.5 38.4 36.2 38.8 41.7

ORGANICS BREAKDOWN:
GRASS/LEAVES 1.9 2.6 2.9 7.6 13.1BRUSKIPRUNINGS/STUMPS 0.5 0.5 0.7 .0.7 0.7LUMBER 1.6 1.7 1.7 2.0 2.4TEXTII.ES 4.6 4.6 4.2 4.4 4.3RUBBER/LEATHER 0.1 0.2 0.1 0.1 0.2FINES 2.2 2.2 2.1 2.2 2.0DISPOSABLE DIAPERS 4.0 42 3.6 3.5 3.4FOOD WASTE 14.3 14.2 13.0 11.6 9.6MISCELLANEOUS ORGANIC 8.4 9.3 7.8 6.8 6.0

GLASS
. 5.4 5.5 4.9 4.6 4.4

GLASS BREAKDOWN:
CLEAR GLASS CONTAINERS 3.3 3.4 3.0 2.9 2.7GREEN GLASS CONTAINERS 1.0 1.1 1.0 0.9 0.9BROWN GLASS CONTAINERS 1.0 1.0 0.8 0.7 0.7MISCELLANEOUS GLASS 0.1 0.1 0.1 0.1 0.0

ALUMINUM 0.9 0.9 0.8 0.9 0.8

ALUMINUM BREAKDOWN:
BEVERAGE CONTAINERS 0.4 0.4 0.3 0.3 0.3OTHER ALUMINUM CONTAINERS 0.5 0.5 0.5 0.5 0.5MISCELLANEOUSALUMINUM 0.0 0.0 0.0 0.1 0.1

FERROUS METAL 4.2 4.2 3.9 4.0 3.8

FERROUS METAL BREAKDOWN
FOOD CONTAINERS 2.4 2.3 2.0 1.9 1.6OTHER FERROUS METAL 1.8 1.9 1.9 2.0 2.2

INORGANICIKON—HAZARDOUS 2.9 2.6 2.5 2.6 1.3

INORGANIC BREAKDOWN:
El — METAL CANS 0.0 0.0 0.0 0.0 0.0NON—BULK CERAMICS 0.2 0.2 . 0.2 0.2 0.1MISCEUANEOUS INORGANIC 2.4 2.4 2.3 2.4 1.2

HAZARDOUS WASTE 0.4 0.4 0.3 0.3 0.2

HAZARDOUS WASTE BREAKDOWN:
PESTICIDES 0.0 0.0 0.0 0.0 0.0NON—PESTICIDE POISONS 0.0 0.0 0.0 0.0 0.0PAINT/SOLVENTS/FUEL 0.2 0.2 0.1 0.1 0.1DRY CELl. BATTERIES 0.0 0.0 0.0 0.0 0.0MEDICAL WASTE 0.0 0.1 0.1 0.1 0.0CAR BATTERIES 0.1 0.0 0.0 0.0 0.0MISCELLANEOUS HAZARDOUS 0.0 0.0 0.1 0.1 0.1

BULK ITEMS 51 8.5 14.5 8.7 12.4

5.-i
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EXHIBIT 5—2 (contInue

RESIDENTIAL WASTE COMPOSITION BY BORDUGH & SEASON: SPRING 1900

PAPER

CORRUGATED CARDBOARD
NEWSPAPERS
OFFICEICOMPUTER PAPER
MAGAZNES(GLOSSY PAPER
BOOKS
NON—CORR. CARDBOARD
MIXED PAPER

PLASTICS

CLEAR HDPE CONTAINERS
COLORED NOPE CONTAINERS
LOPE CONTAINERS
FILMS AND BAGS
GREEN PET CONTAINERS
CLEAR PET CONTAINERS
PVC
POLYPROP’LENE
POLYS1YRENE
MISCELLANEOUS PLASTICS

OROANIcS

GRASSILEAVES
BRUSHIPRUNINGSISTUMPS
LUMBER
TEXTILES
RUBBERII.EATHER
FINES
DISPOSABLE DIAPERS
FOOD WASTE
MISCELLANEOUS ORGANIC

GLASS

CLEAR GLASS CONTAINERS
GREEN GLASS CONTAINERS
BROWN GLASS CONTAINERS
MISCELLANEOUS GLASS

ALUMINUM

BEVERAGE CONTAINERS
OTHER ALUMINUM CONTAINERS
MISCEU.ANEOUS ALUMINUM

FERROUS METAL

FOOD CONTAINERS
OTHER FERROUS METAL

INORGANIC!NON—HAZAROOUB

81- MEtAL CANS
NON—BULK CERAMICS
MISCELLANEOUS INORGANIC

HAZARDOUS WASTE

PESTICIDES
NON—PESTICIDE POISONS
PAINTISOLVENTSIFUEL
DRY CELl. BATTERIES
MEDICAl. WASTE
CAR BATTERIES
MISCELLANEOUS HAZARDOUS

BULK ITEMS

BRONX BROOIQ.YN QUEENS

29.7 25.9 S1.0

PAPER BREAKDOWN

4.4 4.4 4.5
8.0 7.8 9.4
0.8 0.3 0.7
2.6 2.3 2.8
0.9 0.7 0.7
2.2 2.2 2.4

11.2 10.8 10.7

83 8.8 8.8

PLASTICS BREAKDOWN

0.5 0.3 0.5
0.6 0.8 0.6
0.1 0.1 0.1
5.1 4.8 4.5
0.1 0.1 0.1
0.5 0.5 0.4
0.1 0.1 0.1
0.2 0.1 0.1
0.8 0.8 0.9
12 1.2 1.4

32.0 380 40.0

OROANICS BREAKDOWN

1.4 1.? 8.0
0.8 0.8 1.6
3.0 3.0 3.2
5.3 4.8 4.8
0.3 0.3 0.2
2.7 2.6 2.6
3.8 3.3 8.5

14.3 13.6 12.4
7.9 7.6 2.6

5.6 5.3 4.9

GLASS BREAKDOWN

3.3 3.2 3.1
1.1 1.0 0.8
0.9 0.9 0.8
0.3 0.5 0.2

0.9 0.5 0.8

ALUMINUM BPEAIOWN

0.3 0.3 0.3
0.5 0.5 0.5
0.1 0.1 0.1

4.1 4.0 4.4

FERROUS METAL BREAKDOWN

2.1 2.0 1.8
2.0 2.0 2.5

3.0 3.2 2.6

INORGANIC BREAKDOWN

0.0 0.0 0.0
0.8 0.2 0.1
2.7 3.0 2.5

0.4 0.4 0.6

HAZARDOUS WASTE BREAKDOWN

0.0 0.0 0.0
0.0 0.0 0.0
0.1 0.1 0.1
0.0 0.0 0.0
0.0 0.0 0.0
0.1 0.1 0.2
0.1 0.2 0.2

5.1 10.5 2.9

STATEN ISLAND

28.6

4.3
7.9
0.5
2.4
0.4
2.3
8.6

7.5

0.4
0.5
0.1
3.7
0.1
0.3
0.1
0.1
0.6
1.7

40.3

4.5
2.4
3.2
4.7
0.0
2.3
3.5

10.9
6.8

4.5

2.9
0.8
0.6
0.1

0.7

0.2
0.5
0.0

4.4

1.5
2.9

1.4

0.0
0.1
1.3

0.7

0.0
0.0
0.1
0.0
0.0
0.4
0.2

14.1

MANHATTAN

83.3

4.5
9.7
0.7
3.0
1.1
2.3

11.8

10.1

0.5
0.3
0.1
5.8
0.2
0.5
0.1
0.2
0.9
1.5

38.2

1.8
0.3
2.5
5.5
0.3
2.6
3.5

14.1
7.9

5.4

3.1
1.1
0.9
0.3

02

0.3
0.5
0.1

3.8

2.1
12

8.0

0.0
0.3
2.7

0.3

0.0
0.0
0.1
0.0
0.0
0.0
0.1

5.1

5-8

NYC DSNY 1989 1990 Waste Characterization Study 

Volume One: Study Overview



EXHISE 5—2 (continued)

RESIDENTIAL WASTE COMPOSON a BOUGH & SEASON: SUMMER 1990

HAZARDOUS WASTE 0.4

PESTICIDES
NON—PESTICIDE POISONS
PAINTISOLVENTS/FUEL.
DRY CEI.L BATTERIES
MEDICAL. WASTE
CAR BATTERIES
MISCELLANEOUS HAZARDOUS

BULK ITEMS

0.4 0.4 0.5 0.6

HAZARDOUS BREAKDOWN

0.0 0.0 0.0 0.0
0.1 0.1 0.1 0.0
0.1 0.1 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.1 0.1 02 0.3
0.2 0.2 0.2 0.3

7.4 15.1 8.6 17;5

WASTE COMPONENT MANHATTAN BRONX BROOKLYN QUEENS STATEN ISLAND
PAPER 82.5 80.9 28.7 82.0 278

PAPER BREAKDOWN

CORRUGATED CARDBOARD 5.2 5.1 4.4 4.6 3.0NEWSPAPERS 10.3 8.2 8.5 LB 8.2OFFICE/COMPUTER PAPER 1.1 1.1 1.1 1.5 1.5MAGANES/OLOSSY PAPER 3.2 2.0 2.6 8.1 2.6BOOKS 1.1 1.1 1.1 1.1 0.8NON—CORR. CARDBOARD 32 2.0 2.8 8.2 3.0MIXED PAPER 8.4 8.4 8.2 8.5 7.3

PLASTiCS 11.3 10.7 8.8 9.4 7.4

PLASTICS BREAKDOWN
CLEAR HOPE CONTAINERS 0.8 0.6 0.5 0.6 0.5COLORED HOPE CONTAINERS 0.8 0.7 0.6 0.7 0.5LDPE CONTAINERS 0.2 0.2 0.2 0.2 0.2FILMS AND BAGS 8.0 5.4 4.6 4.5 3.3GREEN PET CONTAINERS 0.2 0.2 0.1 0.1 0.1CLEAR PET CONTAINERS 0.5 0.5 0.4 0.4 0.3PVC 0.2 0.2 0.2 0.1 0.1POLYPROPYLENE 0.2 0.2 0.1 0.1 0.1POLYSTYRENE 0.8 0.9 0.8 0.8 0.5MISCELLANEOUS PLASTicS 1.9 1.9 1.7 1.9 1.8

ORGANICB 36.2 37.8 84.8 38.8 36.6

ORGANICS BREAKDOWN
GRASS/LEAVES 0.9 1.5 1.9 3.8 4.9BRUSHIPRUNINQSISTUMPS 0.2 0.4 0.6 1.4 2.2LUMBER 2.1 2.5 2.2 2.5 2.5TDCTIIXS 6.0 5.9 5.1 4.8 4.7RUBBER/LEATHER 0.2 0.2 0.2 0.2 0.2FINES 2.8 2.6 2.2 2.2 1.8DISPOSABLE DL*PERS 34 2.5 3.0 8.4 3.6FOOD WASTE 11.4 12.6 12.3 12.7 11.8MISCELLANEOUS ORGANIC 9.4 8.6 7.3 6.0 7.3

GLASS 5.2 5.6 5.2 4.9 4.3

GLASS BREAKDOWN
CLEAR GLASS CONTAINERS 2.6 2.9 2.8 2.9 2.7GREEN GLASS CONTAINERS 1.2 1.2 1.1 0.9 0.7BROWN GLASS CONTAINERS 0.9 1.0 0.9 0.6 0.7MISCELLANEOUS GLASS 0.5 0.5 0.4 0.3 0.2

ALUMINUM 1.1 1.1 0.9 0.9 0.7

ALUMINUM BREAKDOWN
BEVERAGE CONTAINERS 0.3 0.3 0.2 0.2 0.1OTHER ALUMINUM CONTAINERS 0.7 0.6 0.5 0.6 0.5MISCEU.ANEOUS ALUMINUM 0.3 0.2 0.2 0.2 0.1

FERROUS METAL 4.1 4.1 3.5 3.5 2.9

FERROUS METAL BREAKDOWN
FOOD CONTAINERS

.. 2.1 2.0 1.7 1.8 1.5OTHER FERROUS METAL 1.9 2.0 15 1.7 1.5

INORQANIC!NON—UAZAROOUS 1.9 2.2 2.2 1.5 0.8

INORGANIC BREAKDOWN
91 — METAL. CANS 0.0 0.0 0.0 0.0 0.0NON—BULK CERAMICS 0.1 0.1 0.1 0.1 0.1MISCELLANEOUS INORGANIC 1.8 2.1 2.1 1.4 0.7

0.0
0.0
0.1
0.0
0.0
0.0
0.2

7.4
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EXHIBIT 5—2 (connued)

AESIDENTLAL WASTE COMPOSmON BY BORZUGH & SEASON: FALL 1990

CORRUGATED CARDBOARD
NEWSPAPERS
OFFICE!COUPUTER PAPER
MAQAZNESIOLOSSY PAPER
BOOKS
NON—CORR. CARDBOARD
MIXED PAPER

PLASTICS

CLEAR HOPE CONTAINERS
COLORED HOPE CONTAINERS
LOPE CONTAINERS
FILMS AND BACS
GREEN PET CONTAINERS
CLEAR PET CONTAINERS
PVC
POLYPROP’rLENE
POLYStYRENE
MISCELLANEOUS PLASTICS

ORGANIGS

GRASSJLEAVES
BRUSIOPRUNINGS/STUMPS
LUMBER
TflLES
RUBBERILEATHER
FINES
DISPOSABLE DIAPERS
FOOD WASTE
MISCELLANEOUS ORGANIC

GLASS

CLEAR GLASS CONTAINERS
GREEN GLASS CONTAINERS
BROWN GLASS CONTAINERS
MISCELLANEOUS GLASS

ALUMINUM

BEVERAGE CONTAINERS
OTHER ALUMINUM CONTAINERS
MISCELLANEOUS ALUMINUM

FERROUS METAL

PESTICIDES
NON—PESTiCIDE POISONS
PMNTISOLVENTSIFUEL
DRY CELL BATTERIES
MEDICAL WASTE
CAR BATTERIES
MISCELLANEOUS HAZARDOUS

BULK ITEMS

3.7
9.8
1.1
3.1
1.4
1.8

12.8

6.0

0.3
0.6
0.1
3.2
0.0
0.3
0.0
0.2
0.5
0.7

37.3

9.;
0.6
1.6
2.8
0.5
I.e
2.9

11.0
6.2

3.7

2.4
0.8
0.6
0.1

0.8

0.3
0.4
0.2

3.7

1.4
2.3

0.9

0.0
0.3
0.6

0.1

0.0
0.0
0.0
0.0
0.0
0.0
0.0

8.1 . . 14.2

WASTE COMPONENT MANHATTAN BRONX BROOKLYN QUEENS STATEN ISlAND
PAPER 35.2 32.8 31.1 38.1 33.4

.

PAPER BREAKDOWN

5.2
11.9
0.4
2.9
0.5
2.4

11.9

8.9

0.5
0.6
0.1
5.8
0.1
0.4
0.2
0.2
0.9
1.0

35.3

2.3
0.3
1.8
5.1
0.1
2.2
3.5

12.7
7.5

4.9

2.8
1.1
0.9
0.2

1.1

0.4
0.4
0.2

4.2

2.2
2.0

1.9

0.0
0.1
1.9

0.5

0.0
0.0
0.4
0.0
0.0
0.0
0.0

5.3 4.9 4.8
10.0 9.0 10.9
0.6 0.8 1.1
2.6 2.5 3.2
0.8 0.6 1.1
2.5 - 2.4 2.1

11.2 10.9 13.2

9.4 8.4 7.6

PLASTiC BREAKDOWN

0.6 0.5 0.5
0.8 0.6 0.7
0.2 0.2 0.1
5.2 4.5 4.2
0.1 0.1 0.1
0.4 0.4 0.4
0.2 0.2 0.1
0.2 0.1 0.2
0.9 0.8 0.7
1.1 1.0 0.9

37.2 35.9 . $7.0

ORGANIGS EREAXDOWN

3.0 3.6 7.3
0.3 0.4 0.5
1.0 1.9 1.8
5.1 4.4 3.6
0.1 0.1 0.3
2.2 2.0 2.0
3.6 2.2 30

12.2 12.5 12.0
7.8 7.8 6.8

5.1 4.8 4.2

GLASS BREAKDOWN

2.0 2.8 2.?
1.1 1.0 0.7
0.9 0.8 0.7
0.2 0.1 0.1

1.0 0.9 1.0

ALUMINUM BREAKDOWN

0.4 0.3 0.3
0.5 0.4 0.5
0.2 0.2 0.2

4.2 3.9 3.9

FERROUSI.IETAL BREAKDOWN

2.2 1.9 1.7
2.0 2.0 2.2

2.2 2.1 1.7

INORGANIC BREAKDOWN

0.0 0.0 0.0
0.1 0.2 0.2
2.1 1.9 1.5

0.5 0.3 0.2

HAZARDOUS BREAKDOWN

0.0 0.0 0.0
0.0 0.0 0.0
0.4 0.2 0.1
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0

FOOD CONTAINERS
OTHER FERROUS METAL

INORGANICINON—HAZARDOUS

SI — METAL CANS
NON—BULK CERAMICS
MISCELLANEOUS INORGANIC

HAZARDOUS WASTE

7.0 7.7 12.9
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EXH18115—2 (contInue

RESIDENTIAL ANNUAL WASTE OMPOSON BY BOROUGH: 1990

WASTE COMPONENT MANHATTAN BRONX BROOKLYN QUEENS STATEN ISLAND

PAPER . 33.6 30.9 29.3 32.6 28.0

. PAPER BREAKDOWN

CORRUGATED CARDBOARD 49 49 4.5 4.9 4.1NEWSPAPERS 10.5 4.9 83 9.7 8.1OFFICE/COMPUTER PAPER 0.7 0.7 0.7 1.0 0.9MAGA2INES!GLOSSY PAPER 3.0 2.7 2.5 3.0 2.7BOOKS 0.6 0.8 0.7 0.8 0.8NON-CORFI. CARDBOARD 2.8 2.6 2.4 2.5 2.3MIXED PAPER 11.0 10.5 10.2 11.2 10.0

PLASTICS 10.3 9.6 8.7 8.5 6.9

. PLASTICS BREAKDOWN

CLEAR HDPE CONTAINERS 0.8 0.6 0.5 0.5 0.4COLORED HOPE CONTAINERS 0.7 0.8 0.6 0.8 0.5LOPE CONTAINERS 0.1 0.2 0.2 0.1 0.1FILMS AND BAGS 5.7 5.2 4.8 4.4 3.5GREEN PET CONTAINERS 0.2 0.1 0.1 0.1 0.1CLEAR PET CONTAINERS 0.5 0.5 0.4 0.4 0.3PVC 0.2 0.2 0.1 0.1 0.1POLYPROPyLENE 0.2 0.2 0.1 0.1 0.1POLYSTYRENE 0.9 0.0 0.8 0.8 0.6MISCELLANEOUS PLASTICS 1.3 1.3 1.3 1.3 1.2

ORGANICS 38.8 38.1 88.2 - 38.7 39.4

ORGANIC BREAKDOWN

GRASS/LEAVES 1.6 2.1 2.5 5.3 8.0BRUSI4!PRUNINGS/STUMPS 0.3 0.4 0.8 1.1 1.5LUMBER 2.0 2.3 2.2 2.4 2.4TECTILES 5.3 5.2 4.6 4.4 4.1RUBBER/LEATHER 0.2 0.2 0.2 0.2 0.2FINES 2.5 2.4 2.2 2.3 2.0DISPOSABLE DIAPERS 3.1 3.7 3.3 3.4 3.3FOOD WASTE 14.1 13.8 12.9 12.2 10.7.MISCELLANEOUS ORGANIC 8.3 8.1 7.8 7.8 7.1

GLASS 5.2 5.5 5.0 4.7 4.2

GLASS BREAKDOWN

CLEAR GLASS CONTAINERS 3.0 3.1 2.9 2.9 2.7GREEN GLASS CONTAINERS 1.1 1.1 1.0 0.8 0.7BROWN GLASS CONTAINERS 0.9 1.0 0.9 0.8 0.7MISCELLANEOUS GLASS 0.3 0.3 0.2 0.2 0.1

ALUMINUM 1.0 1.0 0.9 0.9 0.8

ALUMINUM
BREAKDOWN

BEVERAGE CONTAINERS 0.3 0.3 0.3 . 0.3 0.2OTHER ALUMINUM CONTAINERS 0.5 0.5 0.5 0.5 0.5MISCEU.ANEOUS ALUMINUM 0.2 0.1 0.1 0.1 0.1

FERROUS METAL 4.1 4.1 3.8 3.9 3.7

FERROUS BREAKDOWN

FOOD CONTAINERS 2.2 2.1 1.9 1.8 1.5OTHER FERROUS METAL 1.8 2.0 1.0 2.1 2.2

INORGANIC!NON—HAZARDOUS 2.4 2.5 2.5 2.1 1.1

. INORGANIC BREAKDOWN

BI — METAL CANS 0.0 0.0 0.0 0.0 0.0NON—BULK CERAMICS 0.2 0.2 0.2 0.1 0.1MISCELLANEOUS INORGANIC 2.2 2.3 2.3 2.0 0.9

HAZARDOUS WASTE 0.4 0.4 0.4 0.4 0.4

HAZARDOUS BREAKDOWN

PESTICIDES 0.0 0.0 0.0 0.0 0.0NON—PESTICIDE POISONS 0.0 . 0.0 0.0 0.0 0.0PAINTISOLVENTSIFUEL 0.2 0.2 0.1 0.1 0.0DRY CELL BATTERIES 0.0 0.0 0.0 0.0 0.0MEDICAL WASTE 0.0 0.0 0.0 0.0 0.0CAR BATTERIES 0.0 0.0 0.0 0.1 0.2MISCELLANEOUS HAZARDOUS 0.1 0.1 0.1 0.1 0.2

BULK ITEMS 8.4 7.9 13.5 8.1 14.7
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EQ1IBf 5—3

01W—WIDE RESIDENT’IAL WASTE CON POSON BY SEASON: 1990

WAStE COIPONENT WNTER SPRING SUMNER FALL ANNUAL
PAPER 30.8 30.3 30.5 33.7 31.3

OUSATED CARDBOARD 4.6 4.4 4.7 4.9 4.7NEWSPAPERS 6.6 8.6 9.3 10.3 9.2OFF1CE,00WIJTER PAPER 0.6 0.6 1.2 0,8 0.8MAGAZI?ESITIOSSY PAPER 2.8 2.7 2.9 2.8 2.7BOOKS 0.5 0.6 1.1 0.8 0.6NON-CORIR CARDBOARD 2.4 2.3 3.0 2.3 2.5MIXEDRAPER 11.7 10.9 8.3 11.9 10.7

PLASTICS 8.4 9.0 9.8 8.5 8.9

cLEAR NOPE CONTAINERS 0.5 0.5 0.6 0.5 0.5OLOIED IE CONTAINERS 0.6 0.8 0.7 0.6 0.6WPE GONThINERS 0.1 0.1 0.2 0.1 0.1FiLMS ANO BAGS 4.8 4.8 4.6 4.7 4.8GRSEN PET CONTAINERS 0.1 0.1 02 0.1 0.1CLEAR PET CONTAINERS 0.5 0.4 0.5 0.4 0.4PVC 0.1 0.1 0.2 0.1 0.1POLYPROPYLENE 0.1 0.1 0.2 0.2 0.1POLYSTYPENE 0.9 0.9 0.8 0.8 0.8MISCSL1.ANEOLIS PLASTICS 1.0 1.3 1.6 1.0 1.3

ORGANICS 37.9 38.9 36.7 36.3 37.5

GRASSAEA’dES 4.7 2.1 2.3 4.7 3.4BRUSPRUNINGSSTUFS 0.6 1.0 0.8 0.4 0.7LtISER 1.8 3.0 2.3 1.8 2.2TEXTiLES 4.4 5.0 5.3 4.3 4.7RUBBER/LEATHER 0.1 0.2 0.2 0.2 0.2FINES 2.2 2.7 2.3 2.0 2.3DISPOSASLE DIAPERS 3.7 3.5 3.3 3.3 34FOOD WASTE 12.7 13.3 12.2 12.4 12.7MISCIEU.AIEOUS ORGANIC 7.8 8.2 8.1 7.2 7.8

GLASS 4.9 52 5.1 4.6 5.0

C1.EAR GLASS CONTAIN8 3.1 3.1 2.8 2.7 2.9GBEEN GLASS CONTAINERS 1.0 1.0 1.0 0.9 1.0BROWN GLASS CONTAINERS 0.8 0.9 0.9 0.8 0.9MISCELLANEOUS GLASS 0.1 0.3 0.4 0.2 0.2

ALUMINUM 0.9 0.8 1.0 1.0 0.9

BEVERAGE CONTPJNERS 0.3 0.3 0.2 0.3 0.3OTHER ALUMINUM CONTAINEF 0.5 0.5 0.6 0.5 0.5MSCELLANEOUSALUMNUM 0.1 0.1 0.2 0.2 0.1

FEBROUS METAL 4.0 4.1 3.8 4.0 3.9

FOOD CONTAINERS 2.1 2.0 1.8 1.9 2.0OTi-ERFEFflOUS NETAL 1.9 2.1 1.8 2.1 2.0

INORGANIC)NON—HAZARDOU 2.5 2.8 1.8 19 2.3

SI — I4ETAL CANS 0.0 0.0 0.0 0.0 0.0NON—BUJ( CERAMICS 0.2 0.2 0.1 02 0.2MISCELLANEOUS INORGANIC 2.3 2.7 1.7 1.7 2.1

HAZARDOUS WASTE 0.3 0.5 0.5 0.3 0.4

PESTICIDES 0.0 0.0 0.0 0.0 0.0NON—PESTICIDE POISONS 0.0 0.0 0.1 0.0 0.0PAJNT,SOLVENTSFLEL 0.1 0,1 0.1 0.2 0.1DRY CELL BATTERIES 0.0 0.0 0.0 0.0 0.0IEDICAL WASTE 0.1 0.0 0.0 O.D 0.0CAR BATTERIES 0.0 0.1 0.1 0.0 0.1MISCELLANEOUS HAZARDOUS 0.1 0.1 0.2 0.0 0.1
BULK ITEMS 10.4 8.4 11.1 9.9 9.9
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EXHIBIT5—4

WASTE COMPONE?ff

CorrugatediKia*
NewsprInt
OfficefCamputer
Magazeres arid Glossy
BookA5hone Book
Non —Corrugated 0CC
MIxed

TOTAL PAP FRACTiON

Grass/Leaves
Brush/Prunings/Sturnps

TOTAL YPFlt) WASTE FRACTION

6.74
1.09

7.83

INSTITUTIONAL WASTE COMPOSITION BY CATEGORY

SUMMER

Aluminium Food CorrtamersjFoii
Aluminium Beverage Cans
Miscellaneous Aluminium

TOTAL ALUMINIUM FRACTION

0.39 1.50 1.77 0.89
0.03 0.31 0.05 0.09
0.05 0.33 0.15 0.06

0.03

V

0.47 2.14 1.96 0.88

8.30 0.58 1.39 2.14 1.21
0.10 0.51 V

0.32 0.28
0.23 0.03 0.08 0.12

0.04

6.63 1.10 1.43 2.54 1.60

0.32 0.51 1.01 0.40 0.58 0.96 0.24 0.80 0.32
0.16 0.41 0.40 0.20 0.48 0.50 0.42 0.69 0.44
0.07 0.08 V0.06 0.17 0.09 0.40 0.17 0.20

0.55 0.98 1.47 0.77 1.15 1.94 0.66 1.85 0.96

Ferroue Metal Food containers 1.80 1.72 2.06
Other Ferrous Metal 1.93 1.64 0.97

TOTAL FERROUS METAL FRACTiON 3.53 3.36 3.03

Bimdal Cans V

1.03 4.48 2.98 1.19 2.39 3.18 0.35 1.28
1.81 0.41 0.21 0.36 0.08 0.27 0.28 2.54

2.64 4.87 3.17 1.55 2.47 3.45 0.63 3.82

0.05

3.82 8.34 3.94 2.74 4.41 4.11 2.28 4.78

• 0.43 1.87 0.67
1.29 5.28 2.64

1.73 7.16 3.31

0.04

2.58 8.88 5.03

0.12
0.01
0.12 0.08 0.28

0.03 0.01

0.76

0.00
0.02

0.01 0.03 0.03
0.01 0.04

0.00
0.03 0.42

0.01 0.10 0.49

1.4. 1.24 0.43

1 2

10.16 9.53
3.32 1.67
2.80 4.77
0.96 0.44
0.74 0.41
358 4.65
8.28 4.86

27.59 28.33

4 5

6.08 12.82
8.82 2.07
6.70 8.83
3.06 0.50
2.25 0.04
1.29 6.34
6.55 5.16

32.56 35.56

INSTiTUTIONAL CATEGORY NUMBER
6 7 8 9 10 II 12 13 14

9.07 24.21 11.00 26.59 4.68 7.88 8.78 11.99, 6.55
0.83 1.33 5.98 2.84 8.90 6.49 5.23 4.38 30.35
1.96 10.21 14.51 10.57 51.17 5.74 22.56 3.75 7.01
0.38 2.70 0.80 0.57 1.77 0.69 5.40 0.83 1.48
0.12 0.03 0.96 2.57 0.69 7.99 2.24

V

0.92
3.70 5.08 8.33 3.30 3.19 2.12 3.53 10.18 2.24
5.81 12.08 12.69 11.19 12.22 11.53 12.38 24.29 16.42

21.85 55.64 52.07 54.93 84.50 35.13 65.85 57.66 64.97

3

6.02
1.50
1.03
628

18.19
2.03
6.66

41.71

0.14
0.11

2.75
0.08
0.12
0.01
0.01
1.25
0.38

4.64

Clear HDPE containers
Colored HOPE containers
IDPE
Films and Bags
Green PET containers
Clear PEr ContaIners
PVC
Polypropylene
Polystyrene (EstImated for Sum mem
Miscellaneous Plastic

TOTAL PLASTIC FRACTION

0.27
0.34
0.05
3.58
0.11
0.23
0.06
0.12
2.67
1.83

9.26

0.34 0.31 0.30 0.38 0.20 0.45
0.22 021 0.57 0.35 0.62 1.58
0.05 0.01 0.13 0.23 0.30 0.12
3.24 10.34 4.59 5.06 3.45 5.13
0.01 0.13 0.24 0.32
0.43 0.09 0.21 0.03 0.18 0.17
0.06 0.04 0.01 0.06
0.02 0.07 0.08 0.14 0.23 0.25
1.10 1.08 7.23 5.58 2.54 4.89
5.58 0.25 0.20 0.10 2.00 .0.40

11.04 12.40 13.45 11.86 9.82 13.11

2.66 13.28 4.58 0.05 0.23
1.23 0.33 8.55 0.74 0.58

123 2.99 21.84 5.32 0.63 0.23

0.30 0.08 0.23 0.30 0.17 0.27
0.08 0.06 0.45 0.24 0.09 0.34
0.19 0.06 0.11 0.08 0.02 0.06
3.97 1.70 8.38 3.60 5.03 3.22
0.01 0.04 0.28 0.43 0.03 0.12
0.04 0.13 0.12 0.27 0.10 0.25
0.22 0.08 0.10 0.01 0.03 0.09
0.73 0.20 0.23 0.02 0.05 0.07
5.74 1.05 1.36 1.67 1.83 0.83
4.46 1.05 1.83 0.25 0.87 0.52

15.72 4.46 12.88 8.86 8.23 5.77

0.11 13.79 0.37 121 0.49
1.66 0.35 1.18

0.11 15.46 0.72 2.39 0.49

5.79
2.67
0.03
2.07
1.50

16.85
5.21

34.21

Lumber
Textiles
Rubber
Fines
Dlaps
Foodwaste
Miscellaneous OrganIc

TOTAL ORGANIC FRACTION

Clear Glass containers
Green Glass containers
Brown Glass containers
Miscellaneous Glass

TOTAL GLASS FRACTION

180 027
1.50 0.69

0.13
1.29 0.65
0.32 0.14

21.48 37.65
8.88 1.25

3527 4077

8.88
1.89
0.23
1.55
0.08
3.24
428

17.74

0.94
3.78
0.15
1.53
1.31

lad
7.33

0.18 0.41 1.43
3.08 2.79 5.64
0.19 0.35 0.45
1.66 0.98 1.33

33.29 4.30 2.43
14.07 11.58 12.73
6.73 3.75 1.86

0.86
129

0.60
11.88
825

33.02 59.18 24.11 25.67 2285

0.05 1.61 0.88 1.32
0.80 3.92 1.52 0.75

1.04 0.24 0.03
0.65 2.26 0.72 1.34
0.05 0.05 0.09 0.00
2.26 9.79 15.12 6.66
0.60 4.52 2.02 5.00

4.41 23.18. 20.58 17.11

0.60
3.54
0.43
2.31
0.27
2.17
2.64

11.96

1.75 1.31
0.26 0.29
0.28 0.61
0.43 0.04

2.71 2.26

0.45 0.88
0.31 025
0.14 0.03

0.89 0.94

1.37 1.48 3.71
0.41 0.16 1.09
0.23 0.08 0.73

1.31 2.02

2.01 3.03 7.55

0.17 0.65 0.51
0.61 0.89 1.11
0.08 0.14 0.11

0.86 1.68 1.72

TOTAL METAL FRACTION 4.42 4.30 3.58

Non—bulk Ceramics
Miscellaneous Inorganic

TOTAL INORGANIC FRACTION

Pesticides
Non—pesticide Poisons
Paint)SclventdFuel
Dry Cell Batteries
Car Batteries
Medical Waste
MIscellaneous lit-lW

TOTAL I-f I-lW FRACTION

TOTAL BUIJ( ITEMS

0.02 0.20
0.59 0.05 0.03 0.01 4.39

0.59 0.05 0.03 003 4.56

0.02 0.03 0.05
3.24 13.84 0.78

3.26 13.67 0.83

0.01
0.56 0.40 0.02
0,01 0.01

0.04
V

0.32 0.02

0.94 0.40 0.05

6.81 5.52 4.79

0.28
6,54 1.96

6.83 1.98

0.04
0.09
0.01

0.29
0.07

0.50

2.9 1.86

Oil 0.08
1.24 3.22

1.35 3.30

0.01

0.09

0.37

0.01
0.01

0.49 3.05
0.14

3.19

0.41

0.47 0.51

0.57 0.27

1.01 0.11 0.27

0.12 1.53 . 2.11
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EXHIBIT5—4 (contnuec

5.39 2.48 8.81 29.43
0.95 0.06

5.38 2.46 9.58 29.49

0.96 4.57
0.11

0.96 4.68

0.08 0.79 5.15 1.48 1.30
0.07 0.01

0.08 0.79 5.22 1.48 1.31

AlumInium Food OontalaerFdll
Aluminium Beverage Cans
Miscellaneous Aluminium

TOTAL ALUMINIUM FRACTION

0.36 0.26 0.95 0.33 0.31 0.18 0.150.33 0.17 0.57 1.48 0.48 0.22 0.380,19 0.08 0.08 0.05 0.02

0.87 0.43 1.60 1,89 0.79 0.45 0.55

0.24 0.29 0.61 0.29 0.54 0.47 0.130.49 0.23 0.86 0.25 1.41 0.55 0.570.05 0.04 0.01

0.78 0.52 1.51 0.54 1,95 1.03 0.70

Ferrous Metal Food containers 3.27
Other Ferrous Metal 0.79

TOTAL FERROUS METAL FIIACT1ON 4.06

1.89 1.25 0.73 5.27 2.53 1.67
1.02 0.93 1.68 2.83 0.95 0.55

2.91 2.18 2.38 7.90 3.47 2.21

1.15 2.03 0,44 2.09 0.53 1.31 0.420.42 0.45 0.73 0.38 0.53 11.48 6.8(1

1.57 2.48 1.17 2.47 1.07 12.79 7,22

0.02
TOTAL METAL FRACTION 4.93 3.34 3.78 4.28 8.88 3.92 2.78 2.35 3.00 2.67 3.01 3.04 13.82 7.92

Non—bulk CeramIcs
Miscellaneous Inorganic

TOTAL INORGANIC FRACTION

Pesticides
Non —pesticide Poisons
Palnt/Solvent,FueI
Dry Cell Batteries
Car Batteres
Medical Waste
Miscellaneous HHW

TOTAL 1*1W FRACTION

TOTAL BULK EMS

0.05
0.03 0.12 0.01

0.18 0.37
0.14 0,15

0.08 0.14 0.12 0.19 0.52

0.86 0.74 0.54 0.18 0.69

0.04
0.01 0,01 0.01 0.01

0,29
0,12 0,07 0.10 0.09 0.17

1,07 0,41 0.12 0.11 0.01 0.16 0,16

0,13 0.28 0.04 0.93 1.02 0.3

Blank values indicate less than 0.01 percent
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INSTITUTIONAL WASTE COMPOSITiON BY CATEGOFW

FALL

INS1TT1JT1ONAL CATEGlDRY NUMBERWASTEcOMPONENT 1 2 3 5 6 7 8 9 10 11 12 13 14
4

Corrugated/I(ralt 12.41 11.10 12.88 13.92 10.73 9.86 19.85 10.55 19.81 5.03 7.81 15.89 15.39 9,33
Newsprint 3.20 4.36 4.36 4.31 3.68 3.27 4.18 5.41 3.94 8.57 4,24 9.57 5.91 38.40OfficelComputer 3.92. 5.51 1.82 2.81 3.70 3.85 6.28 9.49 3.70 36.36 0.94 10.77 5.26 2.13
Magañies and Glossy 1.17 1,57 1.40 0.42 2.12 0.90 1.84 1.72 1.32 2.84 0.35 1.47 0.98 1.64BoolcPtrone Book 2.00 2.89 2.73 1.22 1.25 0.71 0.82 3.21 0.85 5.40 0.46 0.93 4.46 0,13
Non—Corrugated 0CC 3.40 12.81 2.11 1.94 5,08 1.73 3.41 5.30 2.59 3.99 2.13 1.15 3.35 1.77Mixed 19.32 11.88 27.32 24.59 10,31 9.55 15.18 15.10 19.64 23.95 12.20 25.82 19.75 15.75

TOTAL PAPER FRACTION 45.42 49.91 52.20 48.99 36,88 29.47 51.09 50,77 51.85 88.14 27.92 65.59 55.09 67.16

ClearHOPEcontainers 0,12 0.08 0.18 0.06 0.14 0.23 0.19 0.08 0.33 0.11 0.12 0.23 0.14 0.11
Colored HOPE contalner 0.09 0.06 0.25 0.06 0.54 0.15 0.28 0.19 0.11 0,07 0.08 0.14 0.05 0.06
LOPE 0.01 0.07 0.03 0.01 0.18 0.26 0.44 0.29 0.09 0.01 0.03 0.02 0.01 0.02FlIrra and Bags 4.37 2.49 4.11 3.56 6.42 5.88 4.45 5.12 4.82 2.79 4.14 4.53 4.00 ‘ 3.57Green PETcontalners 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
CIearPET 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 o.io 0.01 0.44 0.22 0.28 0.27 0.08 0.02 0.08 0.02 0.01 0.04
Polystyrene (EstimatedforSummer 2.97 0.76 1.28 0.38 1.53 1.25 0.78 0.29 2.54 0.55 0.78 1.89 3.35 0.69
Miscellaneous Plastic 2.78 0.75 0.79 0.88 4.92 3.71 2.85 4.82 4.72 1.64 0.24 0.69 1.30 0.62TOTALPLAS11CFRACTION 10,48 4.33 8.99 5.19 14.56 11.88 10.11 11,19 12.85 5,55 5.54 8.09 9.03 5.36

Grass/Leaves
1.18 5.62 0.26BnlsMurunings/Stumps

TOTAL YARD WASTE FRACTION
1.18 5.82 0.26

Lumber
0.01 0.19 0.28 1.57 0.17 0.24 0.33 2.05 3.30 3.10

Textiles
1.11 3.89 1.40 3.29 3.89 1.56 0,48 2.71 0.84 1.23 4.52

Rubber
0.11 0.03 0.08 0.30 0.20

FInes
0.42 1.62 1.66 1.44 0,80 1.27 0.60 0.70 0.62 0.71 1.53

Diapers
1.72 19.48 5.56 2.48 3.89 0.13 0,18 0,06

Foodwsste
8.07 13.27 19,37 14.18 12.57 17.90 1,32 55.73 7.26 8.66 0.74

Miscellaneous Organic 0.88 5.22 6.42 5.00 7.48 5.34 0,04 2.41 1.33 2.37 2.03TOTAL ORGANIC FRACTION 10.29 25.71 48,72 31.16 27,47 30.50 2.43 82.01 12.28 16.26 12.17

ClearGlasscontalners 0.63 0.60 0.83 0.63 3.96 0.54 1.84 1.20 0.82 1.83 0.35 2.54 1.53 2.38
Green Glass containers 0.23 0.06 0.04 0.06 0.76 0,04 0.08 0.14 0.14 0.64 0.19 0.33 0.17 0.76
BrownGlasscontalners 0.05 0,03 0.14 0.04 0.70 0.15 0.03 0.07 0.14 0.02 0,20 0.15 0.43
Miscellaneous Glass 0.03 0.09 0.15 5.34 0.03 0.18 0.02 0.02 0.90 0.33TOTAL GLASS FRACTiON 0,94 0.89 0.90 0.87 10.77 0.61 2.24 1,37 1.05 2.83 0.56 3.96 1.85 3.90

0.93
0.64
0.33
1.12
0.42

17.79
3.43

2485

1.07
0.51

1.75
1.49

19.81
7.38

31,80

0.10
1.75
0.07
0.47

21.18
2.62

26.27

BimICaris

0.04 0.02 0.026.39 0.18 1.71 0.35 0.24

6,39 0.22 1.73 0.35 0.28

0.68
8.27

8.95

0.01

0.01
0.06

0.08

1.16

0.03 0.12 0.01 0.05 0.33 0.05
0.11 0.01 0.80 0.96 1.65

0.03 0.12 0.11 0,02 0.65 1.29 1.69

0.07

0.08

0.99
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EXHIBIT 5—4 (contInued)

INSTITU11ONAL WASTE COMPOSON BY CATEGORY

Com,gatedlKiaft
Newspriht
Office/Computer
Magazeres and Glossy
800kPhone Book
Non—Corrugated CCC
Mixed

TOTAL PAPER FRACTION

Clear 1-OPE contaIners
Colored HOPE containers
(DPE -

Films and Bags
Green PET containers
Clear PET Containers
PVC
Polypropylene
Polystyrene (Estimated for Summer)
Miscellaneous Plastic

TOTAL PLASTiC FRAC11ON

Grass/Leaves
Brushiprunlngs/Stumps

- TOTAL VAlID WASTE FRACTION

1.11 0.28 0.39
0.02 0.07 0.14

0.02 1.16 0.28 0.53

0.69 1.67 1.03
0.81 1.34 1.67
0.11 0.20 0.03

1.81 3.21 2.73

0.50 0.26 0.18
0.17 0.09 0.10
0.04 0.09 0.02
7.90 4.80 3.84
0.07 0.01 0.01
0.23 0.04 0.15
0.13 0.11 0.05
0.10 0.20 0.03
6.79 5.75 1.33
2.50 333 0.95

18.42 14.78 6.65

0.46 0.13 0.09
0.01

0.14 0.48 0.13- 0.10

0.62 0.43 0.77 0.30
0.22 0.43 0.78 0.31

0.04 0.01 0.01

0.83 0.91 1.56 0.82

0.29 0.27 0.27 0.24
0.20 0.12 0.03 0.16
0.08 0.14 0.04
6.43 4.00 6.18 3.34
0.06 0.09 0.05 0.02
0.18 0.18 0.08 0.09
0.11 0.05 0.02 0.03
0.13 0.02 0.13 0.05
1.84 138 1.14 0.92
0.61 1.07 0.77 0.85

9.90 7.31 8.67 5.74

0.85 0.23 0.23 0.85 0.21
0.84 0.35 1.30 1.35 0.63
0.02 0.01 0.01

1.70 0.58 1.53 2.20 1.05

Bimøi Cans

TOTAL METAL FRACTION

0.07 0.08 0.02 0.01 0.02 0.02 0.00 0.02
3.25 4.02 7.45 4.00 5.59 5.28 2.84 4.89 3.57 4.16

0.99 3.90 0.41 2.34 1.08
1.45 0.96 1.02 1.46 5.34

2.44 4.86 1.43 3.80 6.42

- 0.02 0.12 0.03

5.44 2.97 6.12 7.50
Non—bulk CeramIcs
Miscellaneous Inorganic

TOTAL INORGANIC FRACTION

0.05 0.10 0.02 0.03
27.09 5.27 1.47 19.34

27i4 537 1.49 19.37

0.03 0.10 0.01 0,01 0.05
0.84 0.08 0.21 0.86

0.67 0.18 0.22 0.87 0.05

0.18 0.01 0.05 0.16
0.55 0.17 0.09 2.27 0.73

0.73 0.18 0.14 2.27 0.66
Pesticides
Non—pesticide Poisons
Palnt/SolventlFuel
Dry Cell Batteries
Car Baterlas
Medical Waste
Miscellaneous I-tI-lW

TOTAL 1*1W FRACTION

TOTAL BULK ITEMS

Blank ralues indicate less than 0.01 percent

WiNTER
.

INSTITUTiONAL CATEGORY NUMBERWASTEOMPONENT 1 2 3 4 5 8 7 B 9 10 11 12 13 14
7.52
1.79
2.07
0.96
0.55

10.55
15.94

30.39

0.21
0.13

4.38
0.05
0.05
0.01
0.01
2.10
0.21

7.14

10.50 21.87 7.86 9.88 15.51 .10.73 9.224.52 2.95 10.51 3.65 9.22 3.10 29.447.24 5.35 19.50 3.07 14.51 4.86 2.621.53 080 1.10 0.52 2.16 1.31 , 0.920.34 0.35 2.12 0.28 4.36 1.72 3.763.51 2.89 t51 2.15 1.20 17.77 1.8519.21 16.66 32.44 15.23 25.75 21.32 19.36

4685 50.87 75.07 34.78 72.71 60.81 67.16

8.39 11.48
3.17 1.74
4.45 3.28
2.29 2.84
2.73 1.83

10.89 2.91
23.06 35.18

54.78 5903

0.40 0.54
004 0.12
0.04 0.01
607 4.83
0.02 007
0.06 014
0.02 003
0.06 0.02
1.32 1.85
0.94 1.23

8.99 8.84

10.63
4.24
2.47
0.92
0.95
5.41

28.25

50.87

0.33
0.21
0.01
5.80
0.08
0.12
0.09

1.83
0.68

8.91

12.95
3.64
6.43
0.99
0.81
2.17

15.02

42.02

0.22
0.18
0.05
7.91
0.02
0.24
0.05
0.06

10.87
0.63

20.05

6.06 19.52
1.33 2.45
1.18 5.75
0.44 1.87
0.06 0.24
1.38 3.48

13.28 19.69

23.73 53.01

0.23 0.18
0.20 0.38
0.01 0.25
9.64 4.82
0.07 0.34
0.02 010
0.03 0.08
0.03 0.19
9.73 2.54
0.51 2.27

20.46 10.93

0.14

1.36
1.09
0.08
a40
0.09
8.52
609

19.61

0.15
1.71

1.77

3-93
6.78

14.34

0.23
1.33

1.30
21.04
16.80
5.44

4823

0.35 0.77
0.49 4.18

0.09
1.91 2.63
0.60 0.05

10.14 8.60
7.06 8.84

20.84 23.15

0.77 0.78
0.05 0.34
0.04 0.15

0.09

0.88 1.34

Lumber
Textiles
Rubber
Fines
Drapers
Foodta
Miscellaneous OrganIc

TOTAL ORGANIC FRACTION

Clear Glass containers
Green Glass containers
Brown Glass containers
Miscellaneous Glass

TOTAL GLASS FRACTION

Aluminium Food Contarers,lFolI
Aluminium Beverage Cans
Miscellaneous Aluminium

TOTAL ALUMINIUM FRACTION

0.78 0.85 0.40
2.99 2.97 1.71
0.41 0.15 0.40
1.10 1.66 0.96
5.91 2.19 6.78

12.34 902 14.96
3.58 6.49 ‘3.41

27.06 24.34 28.62

0.03 0.02
0.05

0.08 0.02

0.35 0.16 1.45
1.15 0.25 5.02

0.04 0.62
1.18 1.80 2.88
0.44 0.01 0.06
8.33 7.96 1.99
1.48 8.28 2.74

12.91 18.49 14.75

0.19
3-33
0.23
1.28
0.02

37.69
4.45

47.19

0.08

0.08

0.29
2.15

1.52
0.02
4.34
1.89

10.22

2.24
0.26
0.12
0.05

2.87

1.32
5.07
0.05
1.70
1.84
9.22
8.55

27.73

1.76
0.52
0.26
0.24

2.77

1.08
0.52
0.05

1.65

1.80 1.20
0.17 0.02

0.02 0.02

1.79 1.24

0.57 3.84
0.01 0.09
0.02 0.25
0.07 0.06

0.67 4.04

2.02 0.98
0.17 0.08
0.25 0.03
0.13 0.03

2.57 113

0.57
0.24
0.06

0.87

0.83 2.92 1.75 1.92
0.10 0.37 0.19 0.40
0.04 0.18 0.31
0.08 0.09 031 0.01

1,05 3.56 2.24 2.64

Ferrous Metal Food contaIners 2.15Other Ferrous Metal 0.24

TOTAL FERIOUS METAL FRACTION 2.38

1.40 1.85 0.79
0.94 2.53 0.48

2.34 4.18 1.25

3.17 3.89 1.33 2.35 2.55
0.78 058 0.58 0.76 0.39

3.93 4.45 1.92 3.11 2.94.

0.01 0.040.01 0.01 0.00 003 0.040.00 0.05 0.02 0.01 0.01 0.01 0.05 0.37 0.04 0.350.03 0.01 0.01 0.04 0.00 0.04 0.02 0.01 0.61
. 0.29 0.58 0.79 0.77 0.700.15 0.02 0.10 0.11 0.04 0.02 0.18

0.03 0.15 0.13 0.08 0.41 -0.59 0.92 0.82 0.83 0.07 0.41 0.04 0.01 1.16
1.55 2.2 0.48 0.94 0.24 0.74 0.48 1.29 0.06 0.38 1.09 0.28 - 1.36 0.16
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Blank values Indicate less than 0.01 percent

0.29 0.04 0.02 0.04
0.03 0.07

1.07 0.840.02 1.05 0.07 0.15 0.51 0.14

0.02 1.34 0.14 0.24 1.58 - 0.82

0.02

0.01
0.02

1.52
0.17

1.74

0.01

0.08 0.01
0.03 0.09

0.01
0.01 0.91

0.14 1.01

EXHIBIT5—4 (continuec

INS1TflJ11ONAL WASTE COMPOSI11ON BY CATEGORY

SPRING

INSTT11JTIONAL CATEGORY NUMBERWASTE COMPONENT 1 2 3 4 5 6 7 8 9 10 11 12 13 14CorrugatedlKmt 10.06 7.74 7.54 5.45 14.42 8.78 14.51 10.87 19.21 5.24 6.70 10.21 9.87 7.35
Newsprint 2.29 2.63 2.09 3.12 3.49 1.37 1.87 5.96 2.29 11.48 2.79 7.46 4.15 34.97
Office/Computer 0.33 0.85 1.51 1.46 1.73 0.91 0.80 4.72 1.77 13.70 1.69 8.57 1.13 0.72
MagaziiesandGiossy 0.31 0.48 1.34 0.63 0.33 0,16 1.28 1.60 0.50 1.82 0.39 2.81 0.19 1.00
BoolaPhone Book 0.21 3.34 1.09 4.13 0.50 0.06 0.07 0.29 0.21 2.35 0.40 6.11 0.54 0.26
Non—Corngated DCC 4.09 4.29 1.44 1.56 0.54 0.77 1.98 2.62 2.71 1.26 1.23 1.22 9.38 1,36
Mbced 30.59 28.40 24.66 25.59 17.72 13.41 31.83 28.05 19.15 42.19 14.48 28.03 31.79 18.69TOTAL PAPER FRACTION 47.88 47.73 39.88 41.93 38,73 25.45 52,32 54.12 45.83 78.02 27.66 64,42 57.05 64.34
Clear HDPE contaIners 0.19 0.28 0.27 0.22 0.04 0.29 0.16 0.27 0.14 0.14 0.14 0.41 0.11 0.25
ColoredHDPEcontalners 0.18 0.10 0.22 0.17 0.10 0.13 0.27 0.22 0.11 0.14 0.26 0.16 0,19 0.25
LOPE

- 0.12 0.09 0.01 0.02 0.03 0.05 0.05 0.01
Films and Bags 4.74 5.86 3.29 4.75 6,47 5.93 5.95 8.80 5.62 4.55 6.20 4.09 4.91 2.72
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
CIearPET Containers 0.14 0.12 0.06 0.32 0.24 0.01 0.07 0.14 0.06 0.19 0.15 0.35 ‘ 0.15 0.21
PVC

0.01 0.02 0.01 0.01 0.02 0.01 0.02 0.01
Polypropylene 0.01 0.10 0.08 0.02 0.07 0.07 0.07 0.02 0.05 0.11 0.02 0.06
PoIystyrene(EstimatedforSummer 3.72 1.32 0.77 1.02 9.78 5.76 4.31 6.91 8.95 1.30 1.52 1.79 1.00 0.89
Miscellaneous Plastic 0.24 2.09 0.85 0.54 0.21 0.44 1.96 1.02 0.81 0.49 0.39 0.69 0.55 0.99TOTALPL4S’TlCFRACllON 9.35 9.85 5.41) 7.12 16.88 12.63 12.85 15.49 1577 6.88 8.78 7.64 6.98 5.39
Grass/Leaves 1.53 5.87 28.34 8.21 0.19 1.02 0.04 3.34 0.01 2.18 1.06 2.14 0,95
Brush,Pwnlngs/Stumps 0.03 0.39 0.22 0.03 0.06 0.03 0.06 0.06 3.52• TOTAL YARD WASTE FRACTION 1.56 6.06 28.55 6.21 0.19 1.05 0.04 3.40 0.04 2.24 1.11 5.66 0.95
Lumber 0.54 0.77 2.30 1.75 1.10 0.28 0.35 1.01 0.31 0.05 0.77 1.08 0.51 0.63
Textiles 1.79 1.10 1.52 4.04 5.35 1.04 2.88 2.52 2.27 0.61 2.68 1.12 0.78 3.51
Rubber 0.25 0.19 0.03 0.05 0.19 0.30 0.85 0.63 0.90 0.03 0.06 0.06
Fines 1.32 1.06 1.16 4.25 1.02 0.94 0.91 0.81 1.07 0.38 0.76 1.28 1.51 1.99
Diapers 1.05 0.06 2.95 28.80 7.87 1.49 4.54 0.06 0.04 0.06 0.08
Foodweate 23.06 10.94 5.95 3.29 14.19 21.05 11.28 8.46 18.73 3.90 49.60 11.26 9.35. 3.10
Miscellaneous Organic 3.94 3.74 4.35 5.35 6.27 3.06 1.82 2.79 4,89 0.88 2.20 2.07 4.36 3.42TOTALORGANICFRACTION 31.97 17.80 15.38 18.73 31.08 53.49 25.94 18.73 32.70 5.88 58.08 16.68 16.57 1299
ClearGlass containers 1.39 0.96 0.72 1.09 1.84 0.47 2.60 1.80 0.74 2.51 0.63 4.01 1.15 2.45
GreenGlasscontalners 0.48 0.10 0.05 0.26 0.27 0.05 0.08 0.33 0.11 0.23 0.13 0.56 0.14 1.04
Brown Glass containers 0.30 0.09 0.02 0.06 0.15 0.04 0.36 0.34 0,02 0.26 0.08 0.51 0.10 0.46
Miscellaneous Glass 0.19 0.03 0.01 1.41) 0.07 0.05 0.03 0.05 0.35 3.61 0.84TOTAL GL4SS FRACTION 2.36 1.18 0.80 2.81 2.33 0.81 3.24 2.48 0.90 3.05 1.19 5.07 5.00 4.78
Aluminium Food Contariers/Foil 0.45 0.91 0.63 0.90 0.76 0.66 0.57 0.93 0.36 0.45 0.24 0.46 0.63 0.32
Aiuminlum8everageCans 0.27 0.86 0.61 1.00 0.37 0.17 0.44 0.72 0.29 0.69 0.14 1.37 0.77 0.58
Miscellaneous Aluminium 0.07 0.01 0.17 0.14 0.02 0.04 0.04 0.41 0.02TOTALALUMINIUMFRACT1ON 0.72 1.85 1.24 2.07 1.13 0.97 1.03 1.64 0.89 1.13 0.38 1.87 1.82 0.92
Ferrous MelalFood containers 2.57 1.23 0.94 1.46 2.82 2.65 1.14 1.38 2.45 0.48 2.94 0.41 1.97. 0.40
Other Ferrous Metal 1.68 5.07 1.76 5.84 0.09 0.74 0.85 0.36 0.45 0.91 0.53 0.92 2.93 6.47TOTALFEIRROUSMETALFRAC11ON 4.25 6.29 2.70 7.10 2.90 3.38 1.99 1.74 2.90 1.37 348 1.33 4.90 6.87
Bimal Cans 0.01 0.09 0.08 0.01 0.01 0.01 0.01 0.01 0.03 0.01 0.02TOTAL METAL FRACTION 4.97 6.23 4.02 9.17 4.03 4.35 3.03 3.39 3.60 2.51 3.85 3.23 6.73 7.80
Non—bulk Ceramics

0.03 0.02 0.07
Miscellaneous Inorganic 1.30 4.90 5.83 5.98 4.28 1.06 0.35 1.54 0.56 1.19 0.86 0.48 2.53TOTAL INORGANIC FRACTION 1.30 4.90 5.83 5.98 4.28 1.11 0.35 1.54 0.02 0.56 1.19 0.73 0.48 2.53
Pesticides
Non—pesticIde Poisons
PaInt/SolventiFuel
Dry Cell Batteries

0.01 0.01
Car Batterra
Medical Waste

0.07 0.03
Miscellaneous HHW

0.01 0.32TOTAL HHW FRACTION

0.09 0.36TOTAL BULK ITEMS 0.57 2.88 2.2 7.78 0.88 0.5 0.46 0.61 0.06 0.72 1.18 0.55 1.35 0.2

0.01
0.01

0.24

0.26

0.02
0.01

1.05

1.08

0.03

0.10

0.13
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EXHIBIT 5—4 (continue

INsTntmoNALwAsTEcoMPosmoN BY CATEGORY

KEY TO INSTITUTIONAL CATEGORY NUMB91S

INS1TflST1ONAL
CATEGORY NUMBER DESCIRP11ON

I PUBLiC ELEMENTARYSCHOOLS
2 JUNIOR HIGH SCHOOLS
3 PRIVATE SCHOOL.S QOICERGARTEN - 8TH WADE)4 PRIVATE SCHOOLS (6TH - 12Th ORADE)
5 PSYCHIATRIC HOSPITALS

SKILLEC NURSING FACIUI1ES
1 MUNICFAL HOSPITALS
8 TEACHING HOSPITALS
9 NON—PROFIT HOSPITALS
10 GOVERNMENT OFFICE BUILDINGS
11 CORRECTIONAL FACILITIES
12 COIiEGES)’JNNERSITIES
13 PUBLIC HIGH SCHOOLS
14 TRANSPORTATION HUBS

Blank values Indicate less than 0.01 percent
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EXHIBIT 5—5

INSTITUTIONAL WASTE COMPOSITION BY BOROUGH AND Cfl’(—WIDE

BROOKLYN BRONX MANI-IAT1AN QUEENS St CITY
TOTAL PAPER

CORRUGATED CARDBOARD
NEWSPAPER
OFFICE PAPER
MAGANES
BOOKS
NONCORRUGATED CARDBOARD
MIXED PAPER

TOTAL PLASTICS

CLEAR HDPE
COLORED I-IDPE
LDPE
FILM
GREEN PEI
CLEAR PET
PVC
POLYPROPYLENE
POLYSTYRENE
MISCELLANEOUS

TOTAL GLASS

CLE.AR GLASS
GREEN GLASS
BROWN GLASS
MISCELLANEOUS

TOTAL ALUMINUM

BEVERAGE CONTAINERS
ALUMINUM CONTAINERS
MISCELLANEOUS

TOTAL UErAL

METAL CONTAINERS
OTHER METALS

10.5 9.8 10.5

0.2 0.2 0.2
02 0.2 0.2
0.1 0.1 0.1
4.9 4.7 4.9
0.0 0.1 0.1
02 0.2 0.2
0.1 0.1 0.1
0.1 0.1 0.1
2.8 2.4 2.8
1.9 1.8 1.9

2.5 2.5 2.8 2.4 2.6 2.5

1.8 1.8 2.0 1.8 1.8 1.80.3 0.3 0.3 0.3 0.3 0.30.2 02 02 02 0.2 0.20.2 02 0.3 02 0.2 02

TOTAL HAZARDOUS

PESTICIDES
NON PESTICIDE POISONS
PAINT
DPYCELLS
MEDICAL WASTE
CARBA1]ERY
MISCEIJ.ANEOUS

0.3 0.4 0.4

0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
02 02 0.3
0.0 0.0 0.0
0.1 0.1 0.0

0.3 0.3 0.3

0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
02 02 02
0.0 0.0 0.0
0.1 0.1 0.1

TOTAL BUUC 1.3 1.4 0.9 1.3 1.3 1.3

51.9 542 52.9

9.6 9.4 9.8
5.4 6.2 5.7

10.0 10.7 10.3
1.9 2.0 1.9
1.9 2.3 2.0
3.4 3.3 3.4

212 22.0 21.3

53.6

92
5.9

10.8
2.0
2.0
3.4

21.9

102

02
02
0.1
4.8
0.0
02
0.1
0.1
2.6
1.9

22.8

3.3
0.4
0.9
2.0
0.1
1.3
2.0
9.0
3.8

49.5

10.0
5.1
9.1
1.8
1.9
3.4

202

11.0

02
02
0.1
5.1
0.1
02
0.1
0.1
3.0
2.0

25.9

2.9
0.3
0.9
22
02
1.3
2.3

11.7
4.0

55.1

10.9
5.9

10.9
2.0
2.0
3.2

21.0

112

02
02
0.1
5.0
0.1
02
0.1
0.1
32
2.0

232

2.3
02
0.8
22
02
12
22

10.3
3.8

TOTAL ORGANICS

GRASS
BRUSH
LUMBER
TEKflLES
RUBBER
FINES
DIAPERS
FOOD WASTE
MISCEU.ANEOUS

24.6

3.4
0.4
0.9
2.1
0.1
1.3
1.9

10.5
a.9

22.5

3.4
0.4
1.0
1.9
0.1
1.3
1.6
9.1
3.6

23.8

3.1
0.4
0.9
2.1
0.1
1.3
2.0

io:i
3.8

TOTAL INORGANICS

RI — METAL
CERAMICS
MISCELLANEOUS

1.4 1.3 1.4 1.4 1.4 1.4

0.6 0.6 0.6 0.6 0.7 0.6.0.7 0.6 0.6 0.7 0.6 0.60.1 0.1 0.1 0.1 01 0.1

2.6 2.7 2.5 2.7 2.6 2.6

1.4 1.6 1.5 1.5 1.3 1.51.2 1.1 1.0 1.1 12 1.1

2.9 2.5 1.6 2.7 2.8 2.5

0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0 0.0 0.02.8 2.5 1.6 2.6 2.7 2.5
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The total number of employees engaged by each sub—sector was then multipliedby the measured composition shown in Exhibit 5—6 to project the total tonnageof each waste component generated by the individual borough’s commercialpopulation.

These compositions were adjusted to account for the presence of bulk items inthe Commercial waste stream. While bulk items were not sampled in the fieldfor this sector, it was assumed that the, majority of bulk items would beconstruction and demolition materials.
Estimated tonnages for construction and demolition wastes for each borough.were developed and included in the overall commercial waste stream compositionestimate. Adjusted tonnages, expressed as a percentage of the totalcommercial waste stream, represent the estimated commercial waste compositionfor each borough. The results of these projections are summarized in Exhibit5—i.

Composition City—wide

To estimate a City—wide composition, borough—wide commercial waste compositionand annual tonnages were combined to project the total tonnage of each wastecomponent generated by the City’s commercial population. These tonnages,expressed as a percentage of the total commercial waste stream, represent thecommercial waste composition City—wide. The results of these projections arealso summarized in Exhibit 5—7.

CITY—WIDE COMPOSITION ESTIMATE

The results obtained for the residential, institutional, and commercialsurveys 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 theCity—wide aggregate waste stream at about 42 percent.Mixed paper is the largest single paper component at16 percent.

The commercial sector accounts for the greatestquantities of paper generated, estimated atapproximately 1.9 million tons annually.
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EXHIBIT 5—8

COMBINED WASTE STREAM COMPOSON CIW—WIDE

PESIDENTIAL INSTITUTiONAL COMMERCIAL AGGFEGATE
TOTAL PAPER 31.3 52.9 47.5 42.1

cOBRUSATED CARCBOARJ 4.7 9.8 172 11.2NEWSPAPER 9.2 5.7 5.8 7.2OPFICE PAPER 0.8 10.3 9.7 6.2MAGAZINES 2.7 1.9 0.7 1.75004(5 0.8 2.0NON—COFUGATED CAF080APE) 2.5 3.4MIXED PAPER 10.7 21.3COMMERCIAL GRADE MIXED PAPER 13.9 26.6 14.0 15.9

TOTAL PL*STICS 8.9 10.5 5.1 7.5
CLEAR HOPE 0.5 0.2COLOBED HOPE 0.6 02LOPE

0.1 0.1FILM
4.8 4.9 2.9 4.0GBEENPEI’ 0.1 0.1CLEAR PET 0.4 0.2PVC
0.1 0.1POLYPROPYLENE 0.1 0.1POLYSTyNE 0.8 2.8

-RIGID CONTAINERS 2.0 0.8 0.5 1.2MISCELLANEOUS 1.3 1.9 1.6 1.5

TOTAL ORGANICS 37.5 23.8 22.4 29.0
GRASS 3.4 3.1BRUSH

0.7 0.4TOTAL YARD WASTE 4.2 3.5
. 0.3 2.3LUMBER 2.2 0.9TEXTILES 4.7 2.1 3.5 3.8RUBBER 0.2 0.1FINES 2.3 1.3DIAPEF

3.4 2.0F000WAS1E 12.7 10.1 11.2 11.8MISCELLANEOUS 7.6 3.8COMMERCIAL GRACE MISCELLANEOUS 15.9 8.2 7.7 11.2
TOTAL GLASS 5.0 2.5 2.2 3.4

CLEARGI.ASS 2.9 1.8GEN GLASS 1.0 0.3BROWN GLASS 0.9 0.2MISCELLANEOUS 0.2 0.2

TOTAL ALUMINUM 0.9 1.4 0.6 0.8
EE’ERAGE CONTANERS 0.3 0.6ALUMINUM CONTAINBRS 0.5 0.8MISCELLANEOUS 0.1 0.1

TOTAL METAL 3.9 2.6 1.8 2.8
METAL CON1WNERS 2.0 1.5OTHER METALS 2.0 1.1

TOTAL INORGANICS 2.3 2.5
BI — METAL 0.0 0.0CERAMICS 0.2 0.0MISCELLANEOUS 2.1 2.5

TOTAL I-IAZAJ)OUS 0.4 0.3 <0.1 0.2
PESTICIDES

V

<0.1 <0.1NON PESTiCIDE POISONS <0.1 <0.1PAINT
0.1 <0.1OPYCELLS <0.1 <0.1MEDICAL WASTE <0.1 0.2CARBATrEPY 0.1 <0.1MISCELLANEOUS 0.1 0.1

TOTAL BUUC 9.9 1.3 18.9 12.9
OTHER WASTES 2.3 2.5 1.2 1.8

NOTES:

1. * CommercIal Waste Compositlan Study used difent ciassiftatien scheme from other sectors; Residential andInstitutional Composituns recompiled accordIng tu the Commercial classlflaallon as folbws:
Commerclal Grade Mbced Paper Inckjdes Books, kgazlnesGIossy, and Mixed PaperIligId Cont&riers IncIu all HOPE, LOPE, and PETTotal Yard Waste lnctides Grass and BrushCommerclai Grade Miscellaneous Organics Includes Lumber, Rubber, Fines, DIapers, and Miscellaneous OrganicsOther Wastes incIu Si—Metal Cans, Non—bulk Ceamics, and Miscellaneous Inorganic
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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.

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.

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.
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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 betweencommercial 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 defineinstitutional and commercial services.

Consequently, study data for institutional and commercial generators wereaggregated into a single data set, designated “non—residential,” for
projection purposes.

RESIDENTIAL WASTE GENERATION

Exhibit 6—i presents the forecast of projected residential population (interms 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 assumingno 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

YEAR

1952

1956

1960

1964

1968

1972

1976

1980

1984

1988

1990

• 1995

2000

PROJECTED
HOUSING

UNITS*

2,744,000

2,772,000

2,801,000

V

2,830,000

2,858,000

2,887,000

2,915,000

2,959,000

2,972,000

3,001,000

3,015,000

3,059,000

V 3,083,000

PROJECTED
TONNAGE

3,213,000

3,247,000

3,280,000

3,314,000

3,348,000

3,381,000

3,414,000

3,465,000

3,481,000

3,514,000

3,531,000

3,582,000

3,611,000

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

NOTES:
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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 atotal waste stream tonnage projection, by residential and non—residential
sources. The projections are summarized in Exhibit 6—4, showing that anestimated 8.5 million tons of municipal solid waste was generated in New YorkCity in 1990, or approximately 28,000 tons per day.

Furthermore, Exhibit 6—4 presents a graphical summary that indicates that theresidential waste stream represents an increasing portion of the City—widetotal with time. These projections are based on the assumption that wastegeneration rates are constant with time. However, generation rates willchange to some degree with consumer purchasing habits, packaging practices,source reduction activities (such as backyard composting and paperlesstransactions), 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:

FRACTION EXAMPLES

PAPER Newspapers, Office Paper, Corrugated Cardboard

PLASTIC Soda bottles, milk jugs, clam—shell boxes

ORGANICS Yard waste, food, fecal matter

LUMBER Pallets, crates, fruit boxes

TEXTILES Clothes, drapes, carpeting

RUBBER Insulation, gloves, floor mats

DIAPERS Infant diapers, incontinence pants

FINES Any materials with particle size below 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

7—1
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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 physical 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 ComDosition 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 characterizationwas 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.

When 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.

8-1
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EXHIBIT 8-1

COMPACTION TESTING OF RESIDENTIAL WASTE
SUMMARY OF RESULTS

AVERAGE:
AVERAGE LOOSE COMPACTED

NUMBER OF DENSITY DENSITY COMPACTION
MEASUREMENTS (LBSJCY3) (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

FALL 1989

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

WINTER 1990

MIXED 5 0.49 0.86 1.8W/O RECYCLABLES 4 0.50 0.70 1.4RECYCLABLES ONLY 4 0.49 1.01 1.8

SPRING 1990

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

TOTAL

MIXED 20 0.50 1.11 2.2W/ORECYCLABLES 18 0.56 1.16 2.1RECYCLABLES ONLY 8 0.39 0.79 2.0

8-2
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EXHIBIT 8—2

COMPACTION TESTING OF INSTITUTIONAL WASTE
SUMMARY OF RESULTS

AVERAGE
AVERAGE LOOSE COMPACTEDNUMBER OF DENSITY DENSITY COMPACTIONMEASUREMENTS (LBS/CY3) (LBS/CY3) INDEX

FALL 1989

MIXED 8 0.35 1.01 2.9WIO RECYCLABLES 8 0.39 1.10 2.8RECYCLABLES ONLY 1 0.41 0.68 1.6

WINTER 1990

MIXED 5 0.44 0.83 1.9W/O RECYCLABLES 4 0.44 0.64 1.5RECYCLABLES ONLY 3 0.25 0.63 2.5

SPRING 1990

MIXED 1 0.43 1.25 2.9W/O RECYCLABLES 3 0.43 1.45 3.4RECYCLABLES ONLY 6 0.17 0.94 5.7

TOTAL

MIXED 14 0.39 0.96 2.5W/O RECYCLABLES 15 0.41 1.05 2.5RECYCLABLES ONLY 10 0.21 0.82 3.8

8—3
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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 1—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 otherresidential 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. Oense 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,
incineration, 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 bill” or the replacement of polystyrene
products with paper). V

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

V

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, V

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

V

pilot—scale and demonstration projects, or full—scale facilities.

Further Study
V

V V

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 suggestedby 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.
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database. It may be useful to update the projections
based on changes reflected in the 1990 Census 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 reflects 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 educational 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:

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

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

Aggregated

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

• The commercial sectoraccounts 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.

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

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

Residential

• Food waste was the largest component of the waste stream by weight

• Paper, plastic, and yard waste exhibited.the most seasonal variation.

• Bulk waste generation appears lowest during spring months;

• Waste generation rates vary from 20 to 70 pounds per household per week.
As housing density increased, per person residential waste generation
declined.

Institutional

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

• Glass and yard waste varied most on a seasonal basis.

• Bulk waste generation was lowest in the fall.

• Waste generation rates varied significantly between different
institution types.
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Cornmerci al

• 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).

• 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:

• 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.

• Volume 1 — Final Report: Presents a general overview of the study
methodology, 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.
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• Volume 3 — Institutional Sector: Presents the seasonal results of the
institutional waste composition study.

• Volume 4 — Commercial Sector: Presents estimated composition and
generation rates for comercial 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 gathered as part

of the commercial waste composition study.

• 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.
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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 categories
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.
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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 HighIncome/Low Density
HM High Income/Medium Density
HH High Income/High Density

it should be noted that the MM stratum (medium income and medium 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
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EXHIBIT 2-1

RESIDENTIAL LOADS DELIVERED TO MTS SITE
SUMMER 1989

..-

. Daily
V Census Sampling Strata

Date V Load No. District Sector V• 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

08/16/8,9 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 10 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-W-9 93 233 LII
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

2—4

NYC DSNY 1989 1990 Waste Characterization Study

Volume Two: Residential Results



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 (i.e-..
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 Sampling Strata
Date Load No. District Sector Tract (Income/Density)
08/14/89- 1 QN—W—3 32 289 RH

2 QN—W—3 21 249 HM
3 BK—E—17 174 782 MM

V 4 QN—W—13 31 363 LL

08/15/89 1 QN—W—3 31 347 IlL
2 BK—E--2 142 524 IlL
3 QN—W—2 21 263 MM

08/16/89 1 QN-W-2 22 181 MR
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—W—3 13 363 LL
2 QN—W—2 13 249 HM
3 QN—W—3 32 289 RI-I

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 IlL

08/19/89 1 BK—E—14 142 518 HR

2 BK—F--lB 181 974 LL

3 QN—W—2 22 181 RH

4 BK—N-S 53 1120 LM
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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

UI Low Income/Medium Density 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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EXHIBIT 2-4

WASTE COMPOSITION SUMMARY - LOW INCOME/LOW DENSITY
SUMMER 1989

Category

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

Subtotal:

_________________________________________________

PLASTICS
• Clear NOPE contnr.

Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene V

Polystyrene
Misc. Plastics

Subtotal:

_________________________________________________

YARD WASTE
Grass/Leaves
Brush/prun./stumps

Subtotal:

____________________________________________________

OR GA N ICS
Lumber
Text i Les
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

V
Subtotal:

_________________________________________________

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

_______________________________________________________

METALS
Food Contnr./foil
Beverage Cans
Misc. Aluminum
Food container
Other
Bimetat Cans

Subtotal:

_______________________________________________________

INORGAN I CS
Non-bulk ceramics
Misc. Inorganics

Subtotal:

_________________________________________________

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

Subtotal:

_________________________________________________

RETURNABLES COUNT
V

PLastics 2.10
Aluminum 3.52
Glass - 3.14

Mean Sample Ut: 258.34

SAMPLE#/ROUTE/DATE
WONTO ST. #1
AVRGEX 0EV. LCLZ UCLZ SAMPLES

4.12 3.22 3.11 3.16 29.
10.42 6.01 8.53

V
12.32 29.

1.74 1.44 1.28 2.19 29.
2.06 1.61 1.55 V 2.57 29. V

V

1.05 2.45 .28 1.82 29.
3.96 1.97 3.34 4.58 29.

11.73 491 10.18 13.27
V

29.
35.08 11.97 V 31.31 38.86 29.

.53 .27 .45 .62 29.

.53 .63 .33 .73. 29.

.34 .26 .26 .42 29.
6.17 1.75 3.61 4.72 29.

.19 .41 .07 .32 29.

.44 .26 .36 .52 29

.18 .19 .12 .24 29.

.11 .14 .06 .15 V 29.

.00 .00 .00 .00 29.
2.21 1.43 1.76 V 2.66 29.
8.69 2.80 7.81 - 9.58 29.

5.75 7.23. 3.46 8.03 29.
.63 3.08 -.34 1.60 29.

6.38 7.35 4.06 8.69 29.

1.21 1.81 .64 1.78 29.
6.18 3.80V

V

4.98 7.38 29.
.08 .33 -.03 .18 29.

V 2.09 1.78 1.52 2.65 29.
3.25 2.27 2.54 3.97 V 29.

17.35 V 9.50 14.35 20.34 29.
5.21 7.49 2.84 7.57 29.

35.35 11.28 31.80 38.91 29.

4.26 2.49 3.48 5.05 29. V

1.04 .92 .75 1.33
V

29.
1.28 3.03 .32 2.23 29.

.21 .47 .06 .35 29.
6.79 3.98 5.53 8.04 29.

.31 .37 .20 .43 29.

.34 .37 .23 .46 29.

.25 .38 .13 .37 V 29.
2.11 1.11 V 1.75 2.46 29.
1.06 1.56 .57 1.55 29.

.00 .00 .00 .00 29.
4.07 2.02 3.43 6.71 29.

.07 .38 - .05 .19 29.
3.32 10.39 .04 6.60

V

29.
3.39 10.37 .12 • 6.66 29.

.01 .03 -.00 .02 29.

.00 .00 V .00 .00 29.

.04 .12 .00 .08 29.

.04 .10 .01 .07 29.
V .00 .00 .00 .00 29.

.02 .10 -.01 .05 29.
V .13 28 .04 .22 29.

.24 .40 .12 .37 29.

6.81 - .05 4.24 29.
10.27 .28 6.76 29.
9.64 .09 6.18 29.
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EXHIBIT 2-5

WASTE COMPOSITION SUMMARY - LOW INCOME/MEDIUM DENSITY
SUMMER 1989

Cat egory

PAPER
Corrugated/kraft
Newsprint
Of ft ce/computer
Magazines/glossy
Book/phone books
Non-Corrug. Crd8d.
Mixed

Subtotal:

_________________________________________________

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnc.
Clear PET contnr.

.PvC
Pot ypropy I ene
Polystyrene
Misc. Plastics

Subtotal:

___________________________________________________

YARD WASTE
Grass/Leaves
Brush/prun. /stumps

Subtotal:

_________________________________________________

ORGANICS
Lumber
Text I Les
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

___________________________________________________

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

_________________________________________________

METALS
Food Contnr./foit
Beverage Cans
Misc. ALuminum
Food Container
Other
Bmetal Cans

Subtotal:

_________________________________________________

INOR GA N I CS
Non-bulk ceramics
Misc. Inorganics

SubtotaL:

_________________________________________________

HAZARDOUS WASTE
Pesticides
I4on-pestic. poisons
Paint/Solvent/fuel
Dry Cell batteries
Car Batteries
MedicaL Waste
Misc HHW

Subtotal:

____________________________________________________

RETURNABLES COUNT
PLastics 1.56
Aluminum 3.10
Glass 3.99

Mean Sample Wt: 260.47

SAI4PLE#/ROUTtIOA1
WGHTD ST. #1

. AVRGEZ 0EV. LCLZ UCLZ SAMPLES

4.91 2.69 4.04 5.77 28.
6.70 5.78 4.84 8.56 28.
1.06 1.00 .72 V 1.36 28.
2.05 1.42 1.59 2.50 28.

.81 1.51 .32 1.29 28.
3.58 1.90 2.97 4.19 28.
8.00 6.46 5.93 10.08 28.

27.09 10.46 23.72 30.45 28. V

.50 .51 .34 .67 28.

.78 .51 .62 .95 28.

.20 .26 .12 V .29 28.
5.15 3.15 4.14 6.16 28.

.15 .40 .02 .28 28.

.41 .25
V

33 .49 28.
.15 .24 .08 .23 28.
.09 .15 .05 .14 28.
.00 .00 .00 .00 28. V

2.15 1.37 1.71 2.59 28.
9.59 3.24 8.55 10.63 28.

1.10 3.21 .06 2.13 28.
1.68 4.03 V .38 2.97 28.
2.78 4.76 1.25 4.31 28.

4.43 8.52 1.69 7.17 28.
8.2? 6.58 6.10 10.33 28.

.07 .36 -.04 .18 28.
2.08 2.05 1.42 2.74 28.
3.66 2.64 2.82 4.51 28.

14.78 8.03 12.20 17.37 28.
8.11 7.81 5.60 10.62 28.

41.36 12.11
V

45.25 28.

2.59 1.78 2.02 3.16 28.
1.38 1.14 1.02 1.75 28.
1.08 1.59 .57 1.59 28.

.36 1.30 -.06 .77 28.
V

5.41 2.89 4.48 6.34 28.

.44 .51 .28 .60 28.

.29 .30 .20 .39 28.

.27 .60 .08 .46 28.
1.64 .83 1.37 1.90 28.
3.86 4.66 2.36 5.36 28.

.00 .00 .00 .00 28.
6.50 4.16 5.16 7.83 28.

.08 .45 - .06 .23 28.
6.83 7.65 4.44 9.23 28.
6.91 7.61 4.47 9.36 28.

.01 .05 - .01 .03 28.

.00 .00 .00 .00 28.

.06 .29 .04 .15 28.

.14 .59 - .05 .33 28.

.00 .00 .00 .00 28.

.00 .00 .00 .00 28.

.16 .39 .04 .29 28.

.37 .76 .12 .61 28.

2.79 .67 2.46 28.
7.63 .64 5.55 28.

11.68 .23 7.75 28.
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EXHIBIT 2-6

INCOME/HIGH DENS ITY

Category

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

Subtotal

PLASTICS
Clear NDPE contnr.
Color HDPE Contflr.
LOPE
FiLms & Bags
Green PET contnr.
CLear PET contor.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

VARD WASTE
Grass/Leaves
Brush/prun. /stulnps

SubtotaL

ORGAN ICS
Lumber
Texti Lee
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal

GLASS
CLear container
Green container
Brown container
Misc. Glass

Subtotal

METALS
Food Contnr.Ifoil.
Beverage Cans
Misc. Aluminum
Food container
Other
Bimetal Cans

Subtotal.:

INORGANICS
Non-bulk ceramics
Misc. Inorganics

Subtotal:

HAZARDOUS WASTE
Pesticides
Non-pestic. poisons
Pal nt/Solvent/fuel.
Dry Cell batteries
Car Batteries
Medical. Waste
Misc 14MW

Subtotal

RETURNABLES COUNT
Plastics
Aluminum
Glass

SAMPLE#/ROUTE/DATE
#1

LCL4 UCL SAMPLES

5.41 6.65 46.
6.26 8.91 46.

.41 1.05 46.
2.22 3.69 46.

.55 2.01 46.
2.72 3.47 46.
6.17 8.68 46.

26.73 31.46 46.

WASTE COMPOSITION SUMMARY - LOW
SUMMER 1989

UGH TO
AVRGE%

6.03
7.58

.73
2.95
1 .28
3.09
7.42

29.10

ST.
DEV.

2.52
5.39
1.29
2.98
2.95
1.53
5.11
9.62

.58 .29 .51 .65 46.

.78 .64 .62 .94 46.

.26 .42 .16 .37 46.
6.31 2.23 5.77 6.86 66.

.14 .16 .10 .18 46.

.60 1.08 .34 .87 46.

.10 .15 .06 .13 46.

.26 .27 .20 .33 46.

.00 .00 .00 .00 46.
2.54 1.99 2.05 3.03 46.

11.58 3.56 10.70 12.45 46.

04 .35 - .05 .12 46.
02 .10 - .00 .05 46.

.06 .36 - .03 .15 46.

3.27 6.31 1.72 4.83 46
8.61 7.30 6.81 10.41 66.

.30 .86 .09 .51 46
3.37 3.55 2.49 4.25 46.
4.22 2.11 3.70 4.74 46.

12.96 8.62 10.84 15.09 46.
10.05 7.77 8.14 11.96 46.
42.78 10.19 40.27 45.29 46.

3.27 2.45 2.67 3.87 46.
1.59 1.58 1.20 1.98 46.
1.24 1.10 .97 1.51 46.

.91 1.69 .49 1.32 46.
7.01 3.58 6.13 7.89 46.

.61 .45 .49 .72 46.

.35 .31 .28 .43 46.

.29 .49 .17 .41 46.
2.28 .97 2.04 2.52 46.
2.76 2.66 2.10 3.42 46.

.00 .00 .00 .00 46.
, 6.29 2.74 5.61 6.96. 46.

.02 .10 .00 . .05 46
2.67 5.73 1.26 4.08 46
2.70 5.73 1.29 4.11 46.

.02 .10 -.00 .05 46.

.06 .22 .00 .11 46.

.10 .33 .02 .19 46.

.05 .08 .03 .07 46.

.00 .00 .00 .00 46.

.02 .10 .00 .05 46.

.24 .68 .07 .41 46.
49

. .99 .25 .74 46.

Mean Sample Ut: 265.00

1.53 5.30 .23 2.84 46.
3.53 10.78 .87 6.18 46.
3.46 11.46 .64 6.28 46.
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EXHIBIT 2-7

WASTE COMPOSITION SUMMARY - MEDIUM INCOME/LOW DENSITY
SUMMER 1989

WGHTO ST.
AVRGEX 0EV.

SAMPLE#/ROUTE/DATE
#1

SAMPLES

Category

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

Subtotal:

P LA ST I CS
CLear NOPE contnr.
Color HOPE contnr.
LOPE
FiLms & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Pot ystyrene
Misc. Plastics

SubtotaL:

YARD WASTE
Grass/Leaves
Brush/prun. /stumps

SubtotaL:

ORGAN ICS
Lumber
Text i Lee
Rubber
Fines
Diapers
Fooduaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown Container
Misc. GLass

Subtotal:

METALS
Food Contnr./foiL
Beverage Cans
Misc. ALuminum
Food container
Other
Bimetal Cans

Subtota:

INORGANICS
Non-bulk ceramics
Misc. Inor.ganics

Subtotal:

HAZARDOUS WASTE
Pesticides
Non-pestic. poisons
Paint/SoLvent/fuel
Dry Cell batteries
Car Batteries
Medical Waste
Misc HUW

Subtotal:

RETURNARIES COUNT
Plastics

• Aluminum
GLass

-

- - LCLZ UCLZ

4.89 2.83 4.04 5.75 31.10.43 5.48 8.77 12.09 31.1.86 5.32 .25 3.46 31.4.10 3.92 2.91 5.28 31.
.78 2.01 .17 1.38 31.3.59 2.01 2.98 4.20 31

V
8.96 4.44 7.61 10.30 . 31.34.60. 9.27 31.80 37.41 31.

.59 .31 .49 .68. 31..83 .56 .66 V 1.00 31:.14 .25 .07 .22 31.
V 5.29 2.57 V 4.52 6.07 31..12 .25 .05 .20 31..65 .43 .52 .78 31..

.24 .56 .07 .41 31..12 .18 .06 .17 31..00 .00 .00 .00 31.
3.27 4.14 2.02 4.52 . 31.11.26 6.34 9.94 12.57 31.

2.20 - 3.64 1.10 3.30 31.
.73 1.80 .18 1.27 31.

2.93 3.97 1.73 4.13 31.

2.11 2.20 1.44 2.77 31.4.20 3.32 3.19 5.20 31..41 1.26 . .03 .79 31.3.04 2.95 2.15 3.93 31.3.06 2.08 2.43 . 3.69 31.15.28 9.17 1251 18.06 31.8.30 7.64 5.99 10.61 31.36.40 11.10. 33.04 39.75 31.

3.26 2.55 2.49 4.04 31.
.93 .80 .69 1.18 31.
.83 1.02 .52 1.14 31..79 1.85 .23 1.35 31.

5.82 2.47 5.07 . 6.57 31.

.57 .39 .45 .68 31.

.31 .29 .22 .40 31.

.31 .48 .16 .45 31.
190 1.21 1.53 2.27 31.
2.09 2.12 1.44 2.73 31.

.00 .00 .00 .00 31.
5.17 2.55 4.40 5.94 31:

.00 .00 .00 .00 31.
3.73 6.20 1.85 5.60 31.
3.73 6.20 1.85 5.60 31.

.00 .02 -00 .01. . 31.

.02 .11 -.01 .06 31.

.01 .03 •.OOV .02 31.

.01 .04 .00 .02 31.

.00 .00 .00 .00 31.

.00 .00 .00 .00 31.

.05 . . .20 -01 .11 V 31.

.10 .30 D1
V .19 31.

1.83
3.37
2.30

Mean Sample bIt: 195.18

3.41 .80 2.87
4.96 1.87 4.87

• .71 3.88

31.
31.
31.
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EXHIBIT 2-8

Category

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

Subtotal:

PLASTICS
Clear HOPE contnr.
Color HOPE contflr.
LOPE
Fit ms
Green
C leer
PVC
Pal ypropytene
Polystyrene
Misc. PLastics

Subtota I:

YARD JASTE
Grass/Leaves
Brush/prun./stumps

Subtotal:

ORGAN ICS
Lumber
Textiles
Rubber
Fines
Diapers
Foodwas te
Misc. Organics

Subtotal:

GLASS
Clear container
Green contaner
Brown container
Misc. Glass

Subtotal:

METALS
Food Centflr./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 1.86
ALuminum 3.10
GLass 2.87

Mean Sample Sit: 23388

WASTE COMPOSITION SUMMARY - MEDIUM INCOME/MEDIUM DENSITY
SUMMER 1989

& Bags
PET contnr.
PET contnr.

SAMPLE#/ROUTE/DATE
WGHTD ST. #1
AVRGEZ DEV, LCLX UCLX SAMPLES

4.84 3.66 4.13 5.56 72.
10.17 6.32 8.93 11.40 72.
1.36 1.8 .99 1.72 72.
2.78 2.94 2.20 3.35 72.
1.64 4.34 .79 2.49 72.
3.00 2.02 2.60 3.39 72.
9.02 6.75 7.70 10.34 72.

32.80 9.90 30.86 34.73 72.

.63 .39 .56 .71 72.

.67 .42 .58 .75 72.

.32 .32 .26 .38 72.
5.28 2.70 4.75 5.81 72.

.26 .64 .13 .38 72.

.48 .31 .42 .54 72.

.23 .39 .16 .31 72.

.12 .19 .09 .16 72.

.00 .00 .00 .00 72.
2.13 1.66 1.80 2.45 72.

10.12 3.37 9.47 10.78 72.

1.49 4.56 / .60 2.38 72.
.40 2.15 - .02 .82 72.

1.89 4.97 .92 2.86 72.

2.46 4.44 1.59 3.32 72.
6.59 4.57 5.70 7.48 72.

.17 .67 .04 .30 72.
1.84 1.43 1.56 2.12 72.
2.92 2.17 2.49 3.34 72.

18.87 10.04 16.91 20.83 72.
9.83 9.33 8.00 11.65 72.

42.67 11.33 40.46 44.89 72.

3.71 2.12 3.30 6.13 72.
1.31 1.13 1.09 1.53 72.
1.21 1.14 .98 1.43 72.

.26 1.06 .05 .47 72.
6.49 2.81 5.95 7.06 72.

.40 .76 .25 .55 72.

.37 .41 .29 .44 72.

.36 .68 .23 .49 72.
2.05 1.34 1.79 2.32 72.
2.04 2.80 1.49 2.58 72.

.04 .22 . .01 .08 72.
5.25 3.09 4.65 5.85 72.

.02 .21 . .02 .06 72.

.56 2.50 .07 1.05 72.

.58 2.51 .09 1.07 72.

.03 .09 .01 .04 72.

.01 .04 .00 .01 72.

.02 .13 - .01 .05 72.

.03 .06 .02 .04 72.

.00 .02 - .00 .00 72.

.02 .10 - .00 .03 72.

.10 .30 .04 .16 72.

.19 .43 .11 .28 72.

4.35 1.01 2.72
8.06 1.53 4.67
7.71 1.37 4.38

72.
72.
72.
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EXHIBIT 2-9

Category

PAPER
Corrugatedlkraft
Newsprint
Office/computer
Magazines/glossy
Book/phone books
Nori-Corrug. CrdBd.
Mixed

Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun./stumps

Subtotal:

ORGAN ICS
L i.anber
Textiles
Rubber
F i nec
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

METALS
Food Contrir.JfoiL
Beverage Cans
Misc. Aluminum
Food container
Other
Bimetat Cans

Subtotal:

INORGANICS
Non-bulk ceramics
Misc. Inorgaflics

Subtotal:

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

SubtotaL:

RETURNABLES COUNT
Plastics 1.57
ALuminum 2.49
Glass 1.00

Mean Sample bit: 245.86

WASTE COMPOSITION SUMMARY - MEDIUM INCOME/HIGH DENSITY
SUMMER 1989

SAMPLE#/ROUTE/DATE
WGHTD ST. 1/
AVRGEX DEV. LCL% UCIX SAMPLES

5.41 3.95 4.33 6.49 38.
17.36 8.32 15.09 19.64 38.

1.52 2.34 .88 2.16 38.
4.61 4.47 339 5.83 38.
4.08 9.86 1.39 6.77 38.
3.76 1.61 3.32 6.20 38.
8.34 5.06 66 9.72 38.

45.09 10.31 42.28 47.91 38.

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
Films 8 Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

.41 .32 .32 .50 38.

.93 .68 .74 1.11 38.

.13 .19 .08 .18 38.
6.28 2.45 5.61 6.95 38.

.12 .36 .02 .22 38.

.68 .44 .36 .61 38.

.17 .46 .04 .29 38.

.25 .57 .09 .40 38.

.00 .00 .00 .00 38.
1.93 .99 .1.66 2.20 38.

10.70 3.50 9.74 11.65 38.

.05 .30 - .03 .13 38.

.02 .10 - .00 .05 38.

.07 .31 -.01 .16 38.

2.19 3.50 1.23 3.14 38.
6.04 3.18 3.17 4.90 38.

.03 .13 - .01 .06 38.
2.80 1.84 2.30 3.31 38.
3.11 1.62 2.67 3.55 38.

10.40 4.67 9.12 11.67 38.
10.96 8.16 8.73 13.19 38.
33.53 10.17 30.75 36.31 38.

2.41 2.50 1.72 3.09 38.
.87 .93 .62 1.12 38.
.58 .63 .41 .75 38.
.65 1.59 .22 1.09 38.

4.51 2.79 3.75 5.27 38.

.37 .37 .27 . .47 38.

.44 .50 .31 .58 .38.

.17 .43 .05 .28 38.
2.06 1.71 1.59 2.5Z 38.

.79 1.39 .61 1.17 38.

.00 .00 .00 .00 38.
3.82 2.15 3.23 4.40 38.

.19 .72 .00 .39 38.
1.76 4.43 .55 2.96 38.
1.95 4.43 .74 3.16 38.

.04 .10 .01 .07 38.

.02 .08 .00 .04 38.

.01 .05 .00 .02 .38.

.04 .15 -.00 .08 38.

.00 .00 .00 .00 38.

.03 .14 - .00 .07 38.

.19 .38 .08 .29 38.

.33 .48 .20 .46 38. —

4.76 .27 2.87
5.45 1.00 3.98
3.11 .15 1.81.

38.
38.
38.
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EXHIBIT 2—10

WASTE COMPOSITION SUMMARY - HIGH INCOME/LOW DENSITY
SUMMER 1989

WGHTD ST.
AVRGE DEV.

4.51 3.10
9.17 3.87
1.95 2.28
2.95 3.06

.91 1.23
5.64 5.05
7.19 5.51

32.32 10.51

LCLX

3.67
8.13
1.33

.58
4.28
5.71

29.48

SAMPLE#/ROUTE/DATE
#1

UCLX SAMPLES

5.34 39.
10.22 39.
2.57 .39.
3.78 39.
1.24 39.
7.00 39.
8.68 39.

35.15 39.

Category

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

SubtotaL:

PLASTICS
Clear HOPE coritnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Pot ystyrene
Misc. Plastics

Subtotal:

YARD WASTE
Grass/ Leaves
Brush/prun. /stumps

Subtotal:

ORGANICS
Lumber
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Orgenics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

METALS
Food Contnr./foit
Beverage Cans
Misc. Aluminum
Food container
Other
Bimetel 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 Ut

.56 .71 .35 .77 39.

.51 .55 .36 .66 39.

.22 .31 .14 .31 39.
3.72 1.91 3.20 4.24 39.

.08 .13 .04 .11 39.

.35 .26 .28 .42 39.

.12 .18 .07 .16 39.

.13 .28 .05 .20 39.

.00 .00 .00 .00 39.
2.51 1.99 1.97 3.04 39.
8.19 2.91 7.40 8.97 39.

5.74 7.86 3.62 7.86 39.
4.79 955 2.22 7.37 39.

10.53 13.82 6.81 14.26 39.

3.28 4.60 2.04 4.52 39.
6.37 5.27 4.95. 7.79 39.

.31 1.98 -.23 .84 39.
2.01 1.14 1.70 2.32 39.
4.36 2.17 3.77 4.94 39.

12.86 6.45 11.13 1460 39.
9.40 . 9.46 6.85 11.95 39.

38.59 11.22 . 3557 41.62 39.

3.23 1.80 . 2.74 3.71 .39.
.98 1.37 .61 1.35 39.
.75 .99 .49 1.02 39.
.26 .61 .09 .42 39.

5.22 2.15 4.64 5.80 39.

. .33 .49 .20 .46 39.
.37 .38 .27 .48 39.
.06 .23 - .00 .12 39.

1.73 .90 1.49 1.97 39.
1.10 1.31 .75 1.46 39.

.01 .10 - .01 .04 39.
3.61 1.63 3.17 4.05 39.

.06 .17 .02 .11 39.

.85 2.56 .16 1.54 . 39.

.91 2.59 .22 1.61 39.

.03

.02

.03

.05

.29

.01

.21

.63

1.47
2.51
1.04

277.11

.11 .00 .06 39.

.07 .00 .04 39.

.13 -.01 .06 39.

.11 .02 .08 39.
1.42 -.10 .67 39.

.06 .02 39.

.38 .11 .32 39.
1.46 .24 1.03 39.

5.63 - .05 2.99 39.
8.64 .18 4.84 39.
4.17 - .09 2.16 39.
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EXHIBIT 2-11

WASTE COMPOSITION SUMMARY - HIGH INCOME/MEDIUM DENSITY
SUMMER 1989

cate9ory SAMPLE#IROUTEIOATE
WGHTD #1
AVRGEX UCLX SAMPLES

PAPER
Corrugated/kraft 5.44
Newsprint 9.54
Office/computer 1.79
Magazines/gLossy 2.36
Book/phone books .96
Non-Corrug. CrdBd. 3.66
Mixed 8.07

Subtotal: 31.82

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
PoLystyrene
Misc. Plastics

Subtotal:

___________________________________________________

YARD WASTE
Grass/Leaves
Brush/prun. /stumps

Subtotal:

______________________________________________________

OR GAN I CS
Lumber
Txti [eS
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal;

___________________________________________________

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

______________________________________________________

METALS
Food Contnr../foi[
Beverage Cans
Misc. Aluminum
Food container
Other
BimetoL Cans

Subtotal:

______________________________________________________

INORGAM ItS
Non-bulk ceramics
Misc. Inorgenics

Subtotal:

___________________________________________________

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

Subtotal.:

______________________________________________________

RETURNABLES COUNT
Plastics 7.96 - .17 5.66

Aluminum 9.50 .38 7.34

Glass 6.80 .44 5.42
Meen Sample Ut:

________

ST.
0EV. LCLX

3.66 6.78 22.
5.10 7.68 11.41 22.
2.4f .91 2.68 22.
2.15 1S7 3.15 22.
1.40 .45 1.47 22.
1.35 3.16 4.15 22.
4.74 6.33 9.80 22.
8.05 28.87 34.76 22.

.72 .66 .47 .96 22.

.64 .51 .46 .83 22.

.36 .29 .25 .47 22.
4.88 2.21 4.07 5.68 22.

.20 .26 .11 .30 22.

.43 .47 .26 .60 22.

.16 .43 .00 .32 22.

.12 .16 .06 .18 22.

.00 .00 .00 .00 22.
2.48 2.63 1.51 3.44 22.
9.99 4.07 8.50 11.48 22.

4.11 7.32 1.43 6.78 22.
85 3.61 - .47 2.17 22.

4.95 9.62 1.43 8.47 22.

1.83 2.97 .74 2.92 22.
5.82 5.96 3.64 8.00 22.

.02 .07 - .00 .05 22.
1.70 1.00 1.34 2.07 22.
4.25 2.46 3.35 5.15 22.

20.75 7.36 18.06 23.45 22.
6.53 8.57 3.39 9.66 22.

40.90 8.50 37.79 44.01 22.

4.05 2.33 3.20 4.90 22.
1.21 1.13 .79 1.63 22.
1.27 1.46 .73 1.80 22.

.12 .34 - .00 .24 22.
6.64 2.79 5.62 7.67 22.

.36 .72 .10 .63 22.

.43 .35 .30 .56 22.

.13 .21 .05 .20 22.
2.00 .89 1.67 2.32 22.
2.24 2.92 1.17 3.31 2Z.

.00 .00 . .00 .00 22.
5.16 3.16. 4.00 6.31 22.

.04 .14 -.01 .09 22.

.38 .89 .05 .71 22.

.42 .90 .09 .75 22.

.02 .10 - .02 .06 22.

.01 .03 .00 .02 22.

.00 .00 .00 .00 22.

.01 .04 - .00 .03 22.

.00 .00 .00 .00 22.

.03 .05 .01 .04 22.

.05 .09 .01 .08 22.

.12 .16 .06 .18 22.

2.74
3.86
2.93

268.50

22.
22.
22.
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EXHIBIT 2-12

WASTE COMPOSITION SUMMARY - HIGH INCOME/HIGH DENSITY
SUMMER 1989

category SAMPLE#/ROUTE/DATE
#1

UCLX SAMPLESPAPER
rugated/kraft 6.00 41.Newsprint 14.97 41.Officefcomputer 2.83 41.Magazines/glossy 5.10 41.Book/phone books .68 41.Non-Corrug. CrdBd. 4.66 41.Mixed 9.25 41.

_____

39.67 61.

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

_____
______

________

YARD WASTE
Grass/Leaves
Srushfprun. /stumps

Subtotal:

____________________________________________________

ORGAN I CS
Lumber
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

_________________________________________________

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

_________________________________________________

METALS
Food Contnr./foil
Beverage Cans
Misc. ALuminum
Food container
Other
Simetal Cans

Subtotal:

____________________________________________________

INORGANICS
Non-bulk ceramics
Misc. Inorganics

Subtotal:

____________________________________________________

HAZARDOUS WASTE
Pesticides
Non-pestle. poisons
Paint/Solvent/fueL
Dry Cell batteries
Car Batteries
MedicaL Waste
Misc 14MW

Subtotal:

_______________________ ________________

RETURNABLES COUNT
PLastics 1.57
Aluminum 4.42
Glass 1.41

Mean Sample Wt: 276.86

WGHTD ST.
AVRGEZ DEV. LCLX

5.16 3.23 4.31
12.64 8.92 10.31
2.14 2.6.6 1.45
3.97 6.32 2.84

.43 .96 .18
4.02 2.44 3.38
8.03 4.67 6.81

Subtotal: 36.38 12.58 33.10

.67 .49
1.05 .99

.13 .21
6.90 2.46

.09 .13

.65 .61

.15 .21

.14 .20

.00 .00
2.24 1.36

12.01 3.16

.55

.79

.07
6.26

.06

.49

.09

.09

.00
1.88

11.19

.80
1.31

.18
7.54

.13

.80

.20

.19

.00
2.59

12.84

41.
41.
61.
41.
41.
41.
61.
41.
41.
41.
41.

41.
41.
61.

1.04
.02

1.05

6.21 . .58 2.66
.07 - .00 .04

6.21 -.57 2.68_

.94 2.30 .34 1.54 41.
638 6.05 4.80 7.95 41.

.07 .24 .01 .14 41.
3.77 3.35 2.90 4.65 41.
3.29 2.72 2.58 4.00 41.

11.03 7.61 9.04 13.02 41.
14.71 10.41 12.00 17.43 41.
40.20 13.54 36.67 43.73 41.

2.04 1.78 1.58 2.51 41.
.95 2.70 .25 1.66 41.
.72 .99 .47 .98 41.
.41 1.21 .09 .72 41.

6.13 3.38 3.25 5.01 41.

.91 .84 .69 1.13 41.

.31 .37 .22 .41 41.

.27 .57 .12 .42 41.
2.36 1.44 1.99 2.74 41.
1.26 2.10 .71 1.81 41.

.00 .00 .00 .00 41.
5.12 2.88 4.37 5.87 41.

.03 .09 .00 .05 41.

.86 4.35 .28 2.00 4L

.89 4.35 -.25 2.02 41.

.01 .05 - .01 .02 41.

.02 .16 -.02 .06 41.

.04 .13 .01 .08 41.

.03 .06 .01 .05 41.

.00 .00 .00 .00 41.

.00 .01 -.00 .01 41.

.11 .27 .06 .18 41.

.21 .35 .12 .30 41_

4.00 .52 2.61
18.52 -.41 9.25
6.73 .18 2.64

41.
41.
41.
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EXHIBIT 2-12

YARD WASTE
Grass/Leaves
Brush/prun./stumps

Subtotal:

ORGAN ICS
I. umber
textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal;

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

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

Subtotal

INORGANICS
Non-bulk ceramics
Misc. Inorganics

Subtotal:

HAZAflDOUS WASTE
Pesticides
Non-pestic. poisons
Paint/Solveritffuet
Dry Cell batteries
Car Batteries
Medical Waste
Misc 14MW

Subtotal:

RETURNABIES COUNT
Plastics
Aluminum
Glass

WASTE COMPOSITION SUNMARY - HIGH INCOME/HIGH DENSITY
SUMMER 1989

Category

PAPER
Corrugeted/kraft
Newsprint
Off I cc! compu t Cr
Magazines/glossy
Book/phone books
Non-Corrug. CrdBd.
Mixed

Subtotal:

PLASTICS
C Leer NOPE contnr.
Color IIDPE contrir.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

SAMPLE#/ROUTE/DATE
WGI4TD ST. 1/
AVRGEX DCV. LCLZ UCIX SAMPLES

5.16 3.23 4.31 6.00 61.
12.64 8.92 10.31 14.97 41.
2.14 2.64 1.45 2.83 41.
3.97 4.32 2.84 5.10 41.

.43 .96 .18 .68 41.
4.02 2.64 3.38 4.66 41.
8.03 4.67 6.81 9.25 41.

36.38 12.58 33.10 39.67 41.

.67 .69 .55 .80 41.
1.05 .99 .79 1.31 41.

.13 .21 .07 .18 41.
6.90 2.46 6.26 7.54 41.

.09 .13 .06 .13 41.

.65 .61 .49 .80 41.

.15 .21 .09 .20 41.

.14 .20 .09 .19 41.

.00 .00 .00 .00 41.
2.24 1.36 1.88 2.59 41.

12.01 3.16 11.19 12.84 41.

1.04 6.21 -.58 2.66 41.
.02 .07 - .00 .04 41.

1.05 6.21 -.57 2.68 41.

.94 2.30 .34 1.54 41.
6.38 6.05 4.80 7.95 41.

.07 .24 .01 .14 41.
3.77 3.35 2.90 4.65 61.
3.29 2.72 2.58 4.00 41.

11.03 7.61 9.04 13.02 41.
14.71 10.41 12.00 17.43 41.
40.20 13.54 36.67 43.73 41.

2.04 1.78 1.58 2.51 41.
.95 2.70 .25 1.66 41.
.72 .99 .47 .98 41.
.41 1.21 .09 .72 41.

4.13 3.38 3.25 5.01 41.

.91 .86 .69 1.13 41.

.31 .37 .22 .41 41.

.27 .57 .12 .42 41.
2.36 1.44 1.99 2.74 41.
1.26 2.10 .71 1.81 41.

.00 .00 .00 .00 41.
5.12 2.88 4.37 5.87 41.

.03 .09 .00 .05 41.

.86 4.35 - .28 2.00 41:

.89 4.35 -.25 2.02 41.

.01 .05 -.01 .02 41.

.02 .16 -.02 .06 41.

.04 .13 .01 .08 41.

.03 .06 .01 .05 61.

.00 .00 .00 .00 41.

.00 .01 -.00 .01 41.

.11 .27 .04 .18 41.

.21 .35 .12 .30 41.

Mean Sample Wt: 276.86

1.57 4.00 .52 2.61
4.42 18.52 -.41 9.25
1.41 4.73 .18 2.64

41.
41.
41.
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SECTION 3

RESIflENTIAL 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
loads 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. V

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

3—4 Low Income/Low Density
3—5 Low Income/Medium Density
3—6. Low Income/High Density
3—7 Medium Income/Low Density
3—8 Medium Income/Medium Density
3—9 Medium Income/High Density
3—10 High Income/Low Density
3—11 High Income/Medium Density
3—12 High Income/High Density

Summary calculations of component percentages 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 3—13.
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EXHIBIT 3—i

RESIDENTIAL LOADS DELIVERED TO IITS SITE
FALL 1989

Daily Census Sampling Strata
Date Load No. District Sector Tract (Income/Density)

10/23/89 1 BX—W-8 81 281 RH

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 HR

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 MR

2 QN—W—1 13 69 LM

O/27/89 1 BX—W--8 81 281 RH

2 BX—E—9 91 48 LH

3 MN—W—9 93 233 LH

4 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
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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 LI

V
2 QN—W—3 32 289 HK

3 QN—W—2 21 249 HM

4 BK—il 174 782 MM

10/24/89 1 BK—14 142 524 ilL

2 QN—W—3 31 347 ilL

3 QN—W—2 V21 263 MM

10/25/89 1 BK—14 142 518 1111

2 QN-W—2 22 181 MH

3 BK—18 181 974 LL

4 BK—5 53 1120 IM

5 BK—17 174 782 MM

10/26/89 1 QN—W—2 21 249 HM

2 QN—W—3 32 289 HH

3 QN—W—3 31 363 IL

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 ilL

10/28/89 1 BK—14 142 518 I-tM

2 QN—W--2 22 181 MH

3 BK—18 181 974 LL

4 BK—5 53 1120 LM
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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

TOTAL 329
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- EXHIBiT 3-4

WASTE COMPOSITION SUMMARY - LOW INCOME/LOW DENSITY
FALL 1989

Category SAI4PLE#/RQUTE/DATE
WGHTD ST. #1
AVRGEX 0EV. LCL% UCLZ SAMPLES

PAPER
Corrugated/kraft 4.68 3.77 - 3.56 5.80 32.
Newsprint 10.49 3.73 9.38 11.60 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.

SktotaL: 41.89 11.49 38.47 65.31 32.

PLASTICS
Clear HDPE cofltnr. .48 .41 .36 .60
Color HOPE contnr. .55 .55 .38 .71-
LDPE .15 .20 .09 .21
Films & Bags V

4.44 2.37 3.74 5.15
Green PET contnr. .08 .23 .01 .15
Clear PET contnr. .35 .40 .24 .47
PVC .25 V .65 .05 .44
PolypropyLene

V
.17

V

.29 .09 .26
Polystyrene .52 .65 .32 .71
Misc. Plastics 1.23 1.35 .83 1.63

SubtotaL: 8.22 3.27 7.25 9.19

YARD WASTE
Grass/Leaves 5.65 7.07 3.55 7.76
Brush/prun.fsttinps 1.10 3.82 -.03 2.24

V SubtotaL: 6.76 7.38 4.56 8.95

ORGAN ICS
Luaber
Textiles
Rubber
Fines V

Diapers 3.36
Foodwaste 13.87
Misc. Organics 7.54

Subtotal: 32.91

METALS

Food Contnr./foj( .49
Beverage Cans .28
Misc. ALLanirun .23
Food container 1.81
Other V 1.77
Gimetal Cans .07

SubtotaL: 4.65

1.07 1.63 .58 1.55 32.
4.80 4.18 3.55 6.04 32.

.04 .14 .00 .09 32.
2.23 V .90 1.96 2.50 32. V

3.65 2.27 V

V

444 32.
7.54 11.63 16.12 32.
6.80 5.51 9.56 32.

10.96 29.65
V

36.17 32.

2.25 3.03 4.37 32.
.55 .58 .90 32.
.60 .51 .87 32.
.61 -.01 .35 32.

2.46 4.57 6.03 32.

.50 .34 .64

.26 .21 .36

.88 -.03 .49
1.07 1.49 2.13
1.83 1.22 2.31
.49 -.08 .21

______

2.52 3.90 5.40

HAZARDOUS WASTE
Pesticides .01
Non-pestic. POISOnS .00
Paint/Solvent/fueL .00
Dry Cell batteries .01
Car Batteries .00
Medical Waste .00
Misc HHW .00

V Subtotal: .03

RETURNABLES COUNT
PLastics 3.74
Ahriirsjn 3.42
Glass 5.19

Mean Sample Wt: 271.64

.02 -.00 .01 32

.03 -.00 .01 32.

.00 .00 .00 32.

.03
V

.00 .02 32.
.00 .00 .00 32.

V

.01 .00 .01 32.

.00 V 00 .00 32.

.06 01 .04 32.

8.13 1.32 6.16
7.08 1.31 5.5?
7.59 2.93

V

745

32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.

32.
32.
32.

GLASS
Clear container V 3.70
Green container .74
Brown container .69
Misc. Glass .17

Subtotal: V5.3D

32.
32.
32.
32.
32.
32.
32.

INORGANICS
Non-bulk ceramics .17
Misc. Inorganics .08

SubtotaL: .25

.66 -.03

.35 -.02
.36 32.
.19 32.
V&7

32.
32.
32.

3—6

NYC DSNY 1989 1990 Waste Characterization Study

Volume Two: Residential Results



EXHIBIT 3-5

WASTE CO1IPOSITIONVSUMMARY
- LOW INCOME/HEDIIJM DENSITY

FALL 1989

Category
SAMPLE#/ROLJTE/DATE

UGHTD ST. #/
AVRGE DEV. 1.CL UCIX SAMPLESPAPER

Corrugated/kraft 5.16 4.07 3.96 6.35 33.Newsprint 8.40 5.19 6.87 9.92 33•
Office/coeuter .43 .93 .16 .70 33.Magazines/glossy 2.41 2.02 1.81 3.00 33.Book/phone books .76 1.31 .38 1.15 33.Non-Corrug. CrdBd. 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 HOPE contnr. .56 .47 .43 .70 33.CoLor HOPE conrnr. .49 .34 .39 .59 33.LOPE .16 .22 .09 .22 33.Films & Bags 5.04 2.50 4.31 5.78 33.Green PET contnr. .05 .07 .03 .07 33.Clear PET contnr. .34 .32 .25 .43 33.PVC .36 1.21 .00 .71 33.PoLypropylene .23 .38 .12 .34 33.Polystyrene .64 V .57 .48 .81 33.Misc. Plastics 1.38 1.84 .86 1.92 33.

Subtotal: 9.25
V 3.99 8.08 10.42 33.

YARD UASTE
V

Grass/Leaves 4.28 6.07 V

V

2.50 6.06 33.Brush/prwi./stunçs .13 .41 .01 .24 33.
SubtotaL: 4.41 6.04 2.66 6.17 33.

ORGANICS
V

Luther 3.68 6.00 1.92 V 544 33Textiles 4.81 3.84 .3.68 5.93 33.Rubber
V .17 .57 .00 .34 V 33Fines V 2.46 1.61 1.99 2.93 33.Diapers 3.59 2.13 2.96 6.21 33.Foodwaste 15.82 9.42 13.06 18.58 33.Misc. Organics 11.08 7.39 8.91 13.25

V
33

SubtotaL: 41.61 11.63 38.20 45.02 33.

GLASS
Clear container 2.99 1.35 2.59 3.39
Green container .99 .89 .73 1.25 33.Brown cOntainer .61 .67 .42 .81 33.

V
Misc. GLass .21 .40 .09 .32 33.

Subtotal: 4.80 2.05 4.20 5.40 33.

METALS V

VFood Contnr./foit .39 .31 .0 .48 33Beverage Cans .31 .27 .23 .39 33.
Misc. ALianinun .10 .39 -.01 .21 33.
Food container 1.98 .95 1.71 2.26 33.
Other 3.58 4.32 2.31 4.85 33.Bimetat Cans O3 .19 - .02 .09 . 33.

Subtotal: 6.40 3.98 5.23 7.56 33.

INORGANICS
Non-bulk ceramibs .35 1.89 .20 .9t 33.MISC. Inorganics 2.50

V

508 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 CeLl batteries .03 .11 .00 V .07 33.
Car Batteries .00 .00 .00 .00 33.
Medical Waste .01 .01 .00 .01 V 33
Misc HIlLS .03 .14 -.01 .07 33.

SubtotaL: .09 .25 .02 .17 33.

RETURNABLES COUNT
Plastics 2.95 1038 -.09 5.99 33.
Atunirs..mi 4.23 10.20 1.24 7.22 33.
Glass

V 4.28 6.99 1.65 6.91 33.
Mean Sanle Ut: 286.76
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EXHIBIT 3-6

WASTE COMPOSITION SUMMARY - LOW INCOME/HIGH DENSITY
FALL 1989

Category SAMPI.E#IROUTE/DATE
WGHTO ST. #1

• AVRGE 0EV. LCLX UCLX SAMPLESPAPER
Corrugated/kraft 6.19 2.59 5.47 6.92 36.
Newsprint 8.19 5.12 6.76 9.63 36.
0ffice/conuter .11 .29 .03 .19 36.Magazines/glossy 2.25 2.18 1.64 .86 36.
Book/phone books .30 .58 .13 .46 36.
Noncorrug. CrdBd. 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 V 36.

PLAST ICS
Clear HOPE contnr. .72 .49 .58 .86 36.
CoLor HOPE contnr. .69 .66 .57 .82 36.
LOPE .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 .24 .48 V .11 .38 36.
Polypropylene .15 .19 .10 .20 36.
Polystyrene .94 .61 .76 1.11 36.
Misc. Plastics 1.03 1.01 .75 1.32 36.

Subtotal: 11.22 2,44 V 10.53 11.90 36.

YARD WASTE
Grass/Leaves .25 .83 .01 .48 36.
Brush/prun./stumps .00 .00 .00. .00 36.

SubtotaL: .25 .83
V

.01 .48 36.

ORGANICS V

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 4.41 2.62 3.67 5.14 36.
Foodwaste V

16.11 7.37 14.04 18.18 36.
Misc. Organics 9.47 6.71 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.
I4sc. Glass .26 .60 .10 .43 36.

SubtotaL: 6.44
V

3.58
543

7.44 36.

METALS
Food Contnr/foil .49 .47 .36 .62 36.
Beverage Cans .44 .32 .35 .53 36.
Misc. Ahanin4.an .15 .39 .04 .26 36.
Food container 2.79 .95 2.53 3.06 V 36.
Other 2.03 3.29 1.11 2.95 36.
Bimetat Cans .00 .00 -.00 .00 36.

• Subtotal: 5.91 3.82 4.84 6.98 36.

IMORGANICS
Non-bulk ceramics .05 .20

V

01 .10 36.
Misc. Inorganics 2.99 6.51 1.16 4.82 36.

Subtotal: 3.04 6.49 1.22 4.86 36.

I4AZARDWS WASTE
Pesticides .00 .01 - .00 .01 36.
Non-pestic. poisons .00 .00 .00 .00 36.
Paint/Solvent/fuel .43 2.94 .39 . 1.25 36.
Dry Cell batteries .01 .05 -.00 .03 36.
Car Batteries V .00 .00 .00 .00 36.
Medical Waste .02 .09 .00 .05 36.
Misc HHW .00 .00 .00 .00 36.

SubtotaL: .47 3.01 -.38 1.32 36.

RETURNABLES CJNT
Plastics 1.70 6.71 -.18 3.58 36.
Atuninun 4.72 9.41 208 7.36 36.
Glass 4.76 10.51 1.81 7.71 36.

Mean SarpLe lit: 294.12
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EXHIBIT 3-7

Category

WASTE COMPOSITION SUMMARY - MEDIUM INCOME/LOW DENSITY
FALL 1989

SAMPLE#/ROUTE/DATE
WGHTD ST. WI
AVRGEX 0EV. LCL% UCI. SAMPLES

3.74 - 6.40 8.59 33.
3.31 8.66 10.60 33.
2.14 .44 1.69 33.
3.53 2.15 4.22 33.
1.00 .12 .71 33.
1.61 2.14 3.09 33.
6.44 11.40 15.17 33.
9.20 34.99 40.38 33.

PLASTICS
Clear HOPE contnr. .59
Color HOPE contnr. .64
LOPE .14
Films & Bags 4.30
Green PET contnr. .09
Clear PET contnr. .48
PVC .17
PolypropyLene .12
Polystyrene .97
Misc. Plastics 1.21

Subtotal: 8.73

.42 .47 .72

.68 .50 .78

.25 .07 .21
1.62 3.83 4.77

.16 .04 .14

.35 .38 .59

.29 .08 .25

.15 .08 .17

.44 .84 1.10
1.88 .66 1.77
324 7.78 968

33.
33.
33.
33.
33.
33.
33.
33.
33.
33.
•33 -

ORGAN! CS
Li.rtter 2.32
Textiles 3.66
Rubber .10
Fines 2.15
Diapers 3.10
Foodwaste 13.00
Misc. Organics 7.34

Subtotal: 31.67

GLASS
Clear container 2.86
Green container .99
Brown container 1.28
Misc. Glass .16

Subtotal: 5.29

6.25 5.58 9.24
1.74 .04 1.06
6.52 6.05 9.87

2.43 1.61 3.04
304 2.77 6.55

.53 - .06 .26
1.30 1.77 2.53
1.57 2.64 3.56
597 11.25 14.75
5.70 5.67 9.01
7.65 29.43 33.91

1.47 2.43 3.29
1.02 .69 1.28

.97 .99 1.56

.41 .04 .29
2.82 4.46 6.12

33.
33.
33.

33.
33.
33.
33.
33.
33.
33.
33.

33.
33.
33.
33.

METALS
Food Contnr./foll .71
Beverage Cans .36
Misc. Atl.IT,in*jn .26
Food container 2.08
Other 1.94
Bimetal Cans .02

Subtotal 5.35

.48 .56 .85

.25 .27 .42
1.40 -.15 .67
1.21 1.73 2.44
1.95 1.37 2.52

.08 -.01 .04
77& 655 6.16

33.
33.
33.
33.
33.
33.
33.

INORGANICS
Non-bulk ceramics .13
Misc. Inorganics 2.97

Subtotal: 3.10

.34 .03 .23 33.
7.09 .89 5.05 33.
7.07 1.03 5.17 33.

HAZARDOUS WASTE
Pesticides .00 .00 .00
Non-pestic. poisons .00 .00 .00
Paint/Solvent/fuel .08 .40 -.04
Dry Cell batteries .03 .08 .00
Car Batteries .00 .00 .00
Medical Waste .00 .01 -.00
Misc HH%4 .11 .54 -.05

Subtotal: .22 .69 .02

.00 33.

.00 33.

.20 33.

.05 33.

.00 33.

.01 33.

.27 33.

.42 33.

RETURNABLES COUNT
Plastics 1.72 4.13 .51 2.94
Alunirw.r 3.80 7.02 1.74 5.85
Glass 3.65 7.25 1.53 5.78

Mean Sairple Wt: 235.49

PAPER
Corrugated/kraft 7.50
Newsprint 9.63
Office/crputer 1.06
Magazines/glossy 3.18
Book/phone books .42
Non-Corrug. CrdBd. 2.62
Mixed 13.28

Subtotal: 7JR

YARD WASTE
Grass/Leaves 7.61
Brush/prun.jsttmps .55

Subtotal: 7.96

33.
33-
33.
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EXHIBIT 3-8

WASTE COMPOSITION SUMMARY - MEDIUM INCOME/MEDIUM DENSITY
FALL 1989

Category SAHPLE#/ROUTE/DATE
WGHTD ST. #1
AVRGE% DEW. LCL UCL% SAMPLESPAPER

Corrugated/kraft 5.51 3.34 - 4.82 6.19 65.Newsprint 10.59 6.92 9.17 12.02 65.Office/coauter .81 1.39 .52 1.09 65.Magazines/glossy 2.84 2.63 2.29 3.38 6S.Book/phone books 1.00 1.61 .67 1.33 65.Non-Corrug. Crd8d. 2.43 2.16 1.99 2.87 65.Mixed 14.14 9.10 12.26 16.01 65.
SubtotaL: 37.31 10.63 35.13 39.50 65.

PLASTICS
CLear HOPE contnr. .43 .39 .35 .51 65.CoLor HOPE contnr. .54 .41 .46 .63 65.LOPE .18 .54 .07 .29 65.Films & Bags 5.36 3.17 4.71 6.01 65.Green PET contnr. .08 .16 .05 .12 65.
Clear PET contnr. .43 .40 .35 .51 65.PVC .08 .12 .05 .10 65.PolypropyLene .23 .49 .13 .33 65.Polystyrene .77 1.15 .54 1.01 65.Misc. Plastics 1.32 1.87 93 1.70 65.

SubtotaL: 9.42 4.17 8.57 10.28 65.

YARD WASTE
Grass/Leaves 2.52 5.48 1.40 3.65 65.8rush/pr.i./stt.sms .10 .42 .01 .18 65.

SubtotaL: 2.62 5.47 1.49 3.74 65.

ORGANICS
V

Lunber 3.84 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 7.41 5.47 6.Z8 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 .54 .86 65.
Misc. GLass .18 .60 .05 .30 65.

Subtotal: 4.95 2.48 4.44 5.46
V

65.

METALS
Food Coritnr./foit .57 .63 .44 .70 65.
Beverage Cans .33 .37 .26 .41 65.
Misc. ALtininun .14 .72 01 .28 65.
Food container 2.05 1.00 1.84 2.25 65.
Other 1.58 1.84 1.20 1.96 65.
Bimetat Cans .04 .29 -.02 .10 65.

SubtotaL: 4.71 2.20 4.25 5.16 65.

IMORGANICS
Non-bulk ceramics .10 .33 V .03 .17 65.
Misc. Inorganics 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. V

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: .32 1.60 -.01 .65 65.

RETURNABLES COUNT
PLastics 2.81 7.38 1.29 4.33 65.
AluminLin 3.92 10.09 1.84 6.00 65.
GLass 4.12 8.78 2.31 5.92 65.

Mean SanLe Wi: 262.56
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EXHIBIT 3-9

WASTE COMPOSITION SUMMARY - MEDIL1 INCOMEIHICH DENSITY
FALL 1989

Cateeory SAJ4PLE#/Rc1J1’E/DATE
UGHTO ST. #1
AVRGEX 0EV. ICIX UCLX SAMPLESPAPER

Cerrugated/kraft 5.77 3.78 - 6.73 6.82 37.Newsprint 18.23 10.48 15.32 21.13 37.Off ice/coirçuter .83 1.62 .44 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 HOPE 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 .24 .26 .38 37.PVC .05 .09 .02 .07 37.
Polypropylene .11 .13 .08 .15 37.PoLystyrene .87 .78 .65 1.09 37.
Misc. Plastics 1.20 2.59 .48 1.92 37.V

SubtotaL: 9.45 5.66 7.89 11.02 V 37

YARD WASTE
Grass/Leaves 6.59 10.13 3.78 9.39 37 V

Brush/prun./st.içs .07 .38 -.03 .18 37.V

SubtotaL: 6.66 10.12 3.86 9.46 37.

ORGAN ICS
Liter .74 1.54 .31 1.16 37.
TextiLes 5.07 5.37 3.58 V 6.55 37.Rubber .06 .22 -.00 .12 37
Fines 1.86 1.15 .1.54 2.18 37.DIapers 1.91 1.13 1.60 2.22 37.

V

Foodwaste 11.50 7.38 9.46 13.54 37.Misc. Organics 596 4.07 4.84 7.09 37.
Subtotal: 27.09 8.96 24.61 29.57 37.

GLASS
Clear container 2.61 1.67 2.15 3.08 37.Green container .81 . .82 .58 .04 37.Brown container .36 .56 .21 .52 37.

V Misc. Glass .27 .95 .00 .53 V 37
SubtotaL: 4.06 2.43 3.38 473V

37

METALS
Food Contnr./foil .46 .57 .30 .61 37.
Beverage Cans .23 .20 .17 .28

37-VMisc. AlLJnjn(1fl .55 1.63 V .10 1.01 37.Food container 1.84 1.60 1.40
V 2.29 37.

Other 2.96 4.84 1.61 4.30 37.Bimetal Cans .04 .25 -.03 .11 37.
Subtotal: 6.03 5.11 4.67 7.50 37.

II4ORGAN ItS
Non-bulk ceramics .09 .35 . 01 .18 37.
Misc. lnorgariics 1.73 4.74 .41 3.04 37.

Subtotal: 1.81 4.74 .50 3.12 .37.

HAZARDOUS WASTE V

Pesticides .00 .00 .00
V

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 11 -.01 .05 37.
Misc HHU .02 .13 -.02 .06 37.

SubtotaL: .49 3.18 -.39 V 1.37 37.

RETURNABLES COUNT V

V

PLastics 1.79 7.47 -.28 3.86 37.
ALi.snintjn 2.93 7.80 .82 5.14 . 37.
Glass V

2.70 529 1.23 4.16 37.
Mean Saspte Ut: 268.57
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EXHIBIT 3-10

WASTE COMPOSITION SUMMARY - HIGH INCOME/LOW DENSITY
FALL 1989

Category SAMPLE#/ROUTE/DATE
WGHTD ST. U,
AVRGEX 0EV. LCLX UCL% SAMPLES

PAPER
Corrugated/kraft 3.90 3.54 - 2.76 5.04 28.
Newsprint 11.85 6.77 9.68 14.03 28.
Office/coaçuter 1.63 2.50 .83 2.44 28.
Magazines/gLossy 4.23 3.32 3.16 5.30 28.
Book/phone books 2.12 2.95 1.17 3.07 28.
Mon-Corrug. Crd8d. 1.93 1.89 1.32 2.54 28.
Mixed 13.52 10.79 10.05 16.99 28.

Subtotal: 39.19 12.99 35.01 43.36 28.

PLASTICS
Clear HOPE contnr. .34 .31 .26 .44 28.
Color HOPE conrnr. .72 .59 .53 .91 28.
LDPE .12 .16 .07 .17 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 4O 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 15.71 28.
Brush/prun./stiasps .41 1.46 •.06 .88 28.

SubtotaL: 12.97 10.14 9.71 16.23 28.

ORGAN [CS
Li.rtier 1.61 1.73 1.05 2.16 28.
Textiles 2.51 2.22 1.80 3.23 28.
Rubber .92 4.17 -.42 2.26 28.
Fines 1.97 1.07 1.62 2.31 28.
Diapers 3.06 2.09 2.39 3.73 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 .64 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.
Beverage Cans .28 .32 .18 .39 28.
Misc. Altjninijs .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 7.66 28.

INORGAN [CS
Non-bulk ceramics .42 1.68 -.12 .96 28.
Misc. Inorganics .64 1.44 -.02 .90 28.

Subtotal: .86 2.13 .18 1.55 28.

HAZARDOUS WASTE
Pesticides .00 .00 .00 .00 28.
Nen-pestic. poisons .00 .00 .00 .00 28.
Paint/Solvent/fuel .01 .08 - .01 .04 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.
Atunintas 3.58 8.43 .87 6.29 28.
GLass 5.58 14.06 1.06 10.10 28.

Mean Sample Wt: 271.61
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EXHIBIT 3-11

WASTE COI4POSITION SUMMARY - HIGH INCOME/MEDIUM DENSITY
FALL. 1989

Category
. SAMPLE#IROUTE/OATE

WGHTD ST. #1
AVRGE 0EV. LCL% UCIX SAMPLESPAPER

Corrugated/kraft 495 4.00 - 3.64 6.26 27.Newsprint 13.03 7.52 10.56 15.49 27.Dffice/coeuter .97 1.61 .44 1.50 27.Magazines/gLossy 1.83 2.51 1.00 2.65 27.8ook/pIone books 2.21 3.27 1.14 3.28 27.Non-Corrug. CrdBd. 2.85 4.15 1.49 4.21 27.Mixed 15.25 12.20 11.25 19.25 27.SubtotaL: 41.08 11.77 37.22 44.94 27.
PLASTICS

Clear HOPE contnr. .38 .32 .27 .48 27.CoLor HOPE contnr. .52 .45 .38 .67 27.LOPE .11 .12 .07 .15 27.FiLms & Bags 5.71 2.28 4.97 6.46 27.Green PET contnr. .09 .10 .05 .12 27.Clear PET contnr. .30 .26 .22 .39 27.PVC .08 .10 .05 .11 27.PoLypropyLene .20 .41 .06 .33 27.PoLystyrene .35 .47 .19 .50 27.Misc. Pastics 1.99 2.39 1.21 2.78 27.SubtotaL: 9.2 3.03 8.73 10.71 77.

YARD WASTE
Grass/Leaves 6.08 6.04 2.10 6.06 27.Brush/prun./stirs .00 .00 .00 .00 27.SubtotaL: 4.08 6.04 2.10 6.06 27.

ORGANICS
Li.mter

. 2.90 4.13 1.54 4.25 27.Textiles 4.25 3.14 3.22 5.28 27.Rubber .00 .00 .00 .00 27.Fines 2.11 1.05 1.77 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 10.59 31.74 38.68 27.

GLASS
Clear container 3.28 1.77 2.70 3.86 27.Green container .75 .81 .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 5.36 27.

METALS
Tã Contnr./foiL .47 .60 .27 .66 27.Beverage Cans .34 .40 .21 .47 27.Misc. ALuninjn .12 .28 .03 .21 7.Food container 1.97 .95 1.65 2.28 27.Other .80 .90 .50 1.09 27.Bimetat Cans .10 .57 -09 .29 27.

Subtotal: 3.79 1.JO 3.23 4.35 27.

1NORGANICS
Non-buLk ceramics .07 .31 - .03 .18 27.Misc. 1norganis 1.35 2.68 .47 2.23 27.

SubtotaL: 1.42 2.66 .55 2.29 27.

HAZARDOUS WASTE
Pesticides .00 .00 .00 .00 27.Non-pestic. poisons .00 .00 .00 .00 27.Paint/SoLvent/fuel .01 . .01 .04 27.Dry CeLL batteries .01 .04 -.00 .03 27.Car Batteries .00 .00 .00 .00 27.MedicaL Waste .02 .11 -.01 .06 27.Misc HHW .01 .06 -.01 .03 27.

SubtotaL: .07 .15 .02 .11 27.

RETURNABLES COUNT
PLastics 4.64 7.72 2.11 7.17 27.ALianintia 3.67 7.60 1.18 6.16
GLass 4.79 5.96 2.84 6.75

Mean Sanpte Wt: 266.53
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EXHIBIT 3-12

Category SAMPLE/ROUTE/DATE
WGHTD ST. #1

JYGEX 0EV. LCLZ UCI.X 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 4.33 3.63 3.34 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 38.

StotaL: 1 7?

___________________

PLASTICS
Clear HOPE contnr. .42 .43 .30 .53
Color HOPE contnr. .68 .62 .51 .85
LOPE .11 .22 .05 .17
Films & Bags 6.48 2.66 5.75 7.21
Green PET contnr. .09 .11 .06 .12
Clear PET contnr. .36 .24 .30 .43
PVC .14 .31 .06 .23
PolypropyLene .29 .50 .16 .43
PoLystyrene 1.07 .81 .85 1.29
Misc. Plastics .86 1.70 .39 1.32

Subtotal: 10.50 4.03 9.40 1.60

YARD WASTE
Grass/Leaves 3.93 6.93 2.03 5.82
Brush/prun./susnps .59 2.15 .00 1.18

SubtotaL: 4.52 7.48 2.48 6.56

ORGAN ICS
L.irer 1.64 3.01 .82 2.46 38.
TextiLes 4.11 3.28 3.21 5.00 38.
Rubber .14 .92 -.11 .39 38.
Fines 2.08 1.21 1.75 2. 38.
Diapers 2.90 2.01 2.35 3..5 38.
Foodwaste 10.94 7.47 8.90 i2,? 38.
Misc. Organics 5.65 4.85 4.32 . 38.

Subtotal: .5?— 3]?? 37

GLASS
Clear container 2.48 1.89 1.97 3.00 38.
Green container .41 .58 .26 .57 38.
Brown contaifler .64 .87 .40 .87 38.
Misc. Glass .42 1.88 -10 .93 38.

SubtotaL: 3.95 3.13 3.10 4.81 38.

METALS
Food Contrir./foiL .51
Beverage Cans .35
Misc. Ali,ninun .42
Food container 1.92
Other 2.26
BimetaL Cans .00

Subtotal: _S.47

INORGANICS
Non-bulk ceramics .02
Misc. Inorganics .30

Subtotal: .32

.09 -.00

.92 .05

.92 .07

.05 38.

.55 38.

.57 38.

HAZARDOUS WASTE
Pesticides .OP
Ilon-pestic. poisons .00
Paint/SoLvent/fuel .02
Dry CeLL batteries .03
Car Batteries .00
Medical Waste .01
Misc HHW .00

SubtotaL: .07

.00 -.00

.01 -.00

.08 .00

.10 -.00

.00 .00

.07 -.00

.00 .00

.16 02

.00 38.

.01 38.

.05 38.

.05 38.

.00 38.

.03 38.

.00 38.

.11

REIURNABLES COUNT
Plastics 2.75
A[I.IninLJn 3.58
Glass 2.76

Mean Sample Wt: 289.66

6.63 .94 4.56 38.
10.05 .83 6..33 38.
6.85 .89 4.63 38.

WASTE COMPOSITION SUMMARY - HIGH INCOME/HIGH DENSITY
FALL 1989

38.
38.
38.
38.
38.
38.
38.
38.
38.
38.
38.

38.
38.
38.

.65 .33 .69 38.

.47 .23 .48 38.
1.88 -09 .93 38.

.94 1.67 2.18 38.
2.80 1.50 3.03 38.

.00 .00 .00 38.
4.08 4.36 6.59 38.
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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 1—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 deilvered 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 componentsper 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, 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 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—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.
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EXHIBIT 4—1

RESIDENTIAL LOADS DELIVERED TO HTS SITE
WINTER 1990

Daily Census Sampling StrataDate 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 IM

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 LI-I
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 NH
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 IN
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
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EXHIBIT 4—2

RESIDENTIAL LOADS DELIVERED TO HAMILTON AVENUE SITE
WINTER 1990

Daily Census Sampling StrataDate 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 LI
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 IM

03/15/ 90 1 QN—W--2 21 249 KM
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 HI

03/17/90 1 BK—E—18 181 974 LL
2 BK—E—14 142 518 KM
3 QN—W--2 22 181 MH
4 BK—N—5 53 1120 LM
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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
V 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
V HM High Income/Medium Density 32

HH High Income/High Density

TOTAL V

317
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EXHIBIT 4-4

WASTE COMPOSITION SUMMARY - LOW INCOME/LOW DENSITY
WINTER 1990

Category SAMPLE#/ROUTE/DATE
1/

UCL SAMPLESPAPER
rugeted/kraft 5.25 32.Newsprint 8.50 32.Office/computer .41 32.Magazines/gLossy 3.86 32.Book/phone books .59 32.Non-Corrug. CrdBd. 2.86 32.Mjzed 13.69 32.

SubtotaL: 32.16 32.

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET Contnr.
PVC
POlypropyLene
Pot ystyrene
Misc. Plastics

Subtotal:

__________________________________________________

YARD WASTE
Grass/Leaves
Brush/prun. /Stumps

SubtotaL:

__________________________________________________

ORGAN ICS
Lumber
TextiLes
Rubber
F I nec
0 lepers
FOodwCste
isc. Organics

SubtotaL:

__________________________________________________

GLASS
Clear container
G.een container
Brown container
Misc. Glass

Subtotal:

__________________________________________________

METALS
Food Contnr.ffoi(
Beverage Cans
Misc. Aluminum
Food container
Other
Bimetat tans

Subtotal:

______________________________________________

!NORGAN I CS
Non-bulk ceramics
Misc. InorganiCs

Subtotal:

___________________________________________________

HAZARDOUS WASTE
Pesticides
Non-pestic. poisons
Paint/SoLvent/fuel
Dry CeLl batteries
Car Batteries
!aedicat Waste
Misc HHW

SubtotaL:

________________________________________________

RETURNABLES COUNT
Plastics
Aluminum
G Lass

UGHTI ST.
AVRGEZ DEY. LCLX

3.81 4.85 2.37
7.36 3.82 6.22

.22 .64 .03
2.86 3.34 1.87

.34 .84 .09
2.58 .94 2.30

12.29 4.70 10.89
29.47 9.04 26.78

.56 .46 .43 .70 32.

.62 .40 .50 .74 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.

.17 .31 .07 .26 32.

.05 .11 .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 14.54 32.

1.30 1.61 .82 1.78 32.
4.78 3.64 3.69 5.86 32.

.14 .60 -.04 .32 32.
2.38 1.58 1.91 2.85 32.
4.41 2.45 3.68 5.14 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 5.09 32.
1.18 1.00 .89 1.48 32.

.92 .70 .71 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 .04 1.01 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 3Z.

.02 .05 .00 .03 32.

.10 .48 .04 .25 32.

.22 .61 .04 41 32.

3.79
4.06
6.04

Mean Sample Ut: 326.16

11.08 .50 7.09
7.52 1.82 6.30

12.50 2.31 976
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EXHIBIT 4-5

WASTE COMPOSITION SUMMARY - LOW INCOME/MEDIUM DENSITY
WINTER 1990

Category

PAPER
Corrugated/kraft
Newsprint
Office/computer
I4agszineslglossy
Book/phone books
Hon-Corrug. CrdBd.
Itixed

Subtotal:

___________________________________________________

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
F ii ms
Green
C leer
PVC
Polypropylene
Polystyrene
Mist. Plastics

Subtotal:

______________________________________________________

YARD WASTE
Grass/Leaves
Brush/prun./stumps

Subtotal:

__________________________________________

ORGAWICS
Lumber
TeSti Les
Rubber
Fines
Diapers
coodwaste
Misc. Organics

Subtotal:

___________________________________________________

GLASS
CLear container
Green container
Brown container
Misc. Glass

Subtotal:

______________________________________________

METALS
Food Contnr./foil
Beverage Cans
Miac. Aluminum
Food container
Other
Bimetak 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:

& Bags
PET contnr.
PET contnr.

SAMPLE#/ROUTE/OATEWGHTF) ST.
#1AVRGEX 0EV. LCL UCLX SAMPLES

5.63 3.54 4.57 6.68 32.8.47 5.23 6.91 10.03 32..17 .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 14.14 32.31.99 8.07 29.59 34.39 32.

.62 .30 .53 .70 32..63 .37 .52 .74 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 .14 .02 .10 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 .71 2.63 32..28 1.28 -.10 .66 32.1.94
. 6.09 .73 3.16 -. 32.

2.30 2.74 1.48 3.11 32.4.52 2.97 3.64 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 .71 .51 .93 32..1Z .64 -.07 .31 32.4.48 2.24 3.82 5.15 32.

.51 .34 .40 .61 32..53 .63 .34 .71 32..03 .18 -.02 .08 32.2.18 1.07 1.86 2.69 32.1.97 1.82 1.43 2.51 32..01 .02 .00 .01 32.3.21 2.17 4.57 5.86 32.

.10 .21 .04 .17 32.2.03 3.62 .95 3.11 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 .12 .01 .08 32..12 .18 .06 .17 32.
RETURNABLES COUNT

Plastics
ALuminum
Glass

Mean Sample Wt:

3.19 9.61 .33 6.05 32.3.33 10.83 2.31 8.75 32.4.87 13.61 .82 8.92 32.336.76
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EXHIBIT 4-6

WASTE COMPOSITION SUMMARY - LOW INCOME/HIGH DENSITY
WINTER 1990

Category

PAPER
Corrugated/kraft
Newsprint
Office/computer
Magszinesfglossy
Book/phone books
NenCorrug. Crd8d.
Mixed

Subtotal:

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
CLear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun. /stumps

Subtotal:

ORGANICS
Lumber
Texti Las
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

SubtotaL:

1E I ALS
Food Contnr./foil
Beverage Cans
Mj,c. Aluminum
Food container
Other
Bimetal Cans

Subtotal:

INORGANICS
Hon-bulk ceramics
Misc. Inorganics

Subtotal:

HAZARDOUS WASTE
Pesticides
Mon-pestic. poisons
Paint/S0L vent/fuel
Dry Cell batteries
Cer Batteries
Medical Waste
Misc HHU

Subtotal:

• SANPLE#/ROUTE/DATE
I,

UCLX SAMPLES

6.34 31.
9.10 31.

.42 31.
2.11 31.

.82 31.
3.73 31.

11.46 31.
30.85 31.

WGKTL’ ST.
AVRGEX DEV. LCLX

5.70 2.09 5.07
7.38 5.68 5.66

.25 .57 .08
1.60 1.66 1.10

.40 1.40 -.02
3.15 1.94 2.56
9.91 5.14 8.36

28.40. 8.10 25.95

.84 .87 .57 1.10 31.

.76 .28 .67 .85 31.

.08 .14 .04 .13 31.
5.26 2.17 4.60 5.91 31.

.18 .26 .10 .26 31.

.54 .34 .44 .64 31.

.25 .93 .03 .54 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 - .01 .04 31.

.62 1.81 .07 1.16 31.

1.30 1.38 .88 1.71 31.
5.45 3.35 4.44 6.47 31.

.12 .27 .04 .20 31.
2.21 1.00 1.90 2.51 31.
6.02 3.04 5.11 6.94 31.

18.05 8.18 15.57 20.52 31.
11.22 4.51 9.86 12.59 31.
44.37 9.37 41.54 47:20 31.

4.46 2.37 3.74 5.18 31.
1.51 1.18 1.16 1.87 31.
1.54 .99 1.24 1.84 31

.00 .02 . .00 .01 31
7.52 2.87 6.65 8.38 31

.67 .40 .35 .59 31

.41 .31 .32 .51 31.

.00 .02 - .00 .01 31.
2.91 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.
1.31 3.21 .34 2.28 31.
1.93 3.74 .80 3.06 31.

.00 .00 .00 .00 31.

.00 .00 .00 .00 31.
53 1.36 .11 .94 31.

.02 .05 .01 .04 31.

.00 .00 .00 .00 31.

.02 .03 .01 .03 31.

.01 .02 .00 .01 31.

.57 1.42 .14 1.00 31.

RETURNABLES COUNT
Plastics
Aluminum
Glass

Mean SampLe Vt:

2.47 6.28 .57 4.37 31.
5.23 14.17 .95 9.52 51

6.81 24.29 .53 14.16
331.00
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EXHBIT 4-7

Category

WASTE COMPOSITION SUMMARY - MEDIUM INCOME/LOW DENSITY

PAPER
Cor ruga ted/kr a ft
Newsprint
Office/computer
Magazines/gLossy
Book/phone books
Non-Corrug. CrdBd.
Ni xed

Subtotal:

PLASTICS
Clear HOPE contnr.
CoLor HOPE contnr.
LOPE
FiLms & Begs
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. PLastics

Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun. /stumps

Subtotal:

ORGANICS
Lumber
Text i Les
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

SubtotaL:

METALS
Food Contnr./fof I
Beverage Cans
Misc. Aluminum
Food container
Other
Bimetal Cans

Subtotal:

INORGAN ItS
Monbulk ceramics
Misc. Inorganics

Subtotal:

MAZARDOUS WASTE
— Pesticides

Non-pestic. poisons
Paint/Solvent/fuel
Dry Cell batteries
Car Batteries
Medical Waste
Misc HHW

Subtotal:

WINTER 1990

.56 .58 .40 .73 35.

.63 .81 .40 .86 35.

.11 .16 .07 .16 35.
5.06 2.02 4.49 5.64 35.

.10 .15 .06 .15 35.

.55 .35 .45 .65 35.

.11 .21 .06 .17 35.

.09 .17 .05 .14 35.

.97 .64 .79 1.15 35.
1.36 1.12 1.04 1.68 35.
9.55 2.79 8.76 10.35 35.

1.81 3.24 .89 2.73 35.
.24 .1.39 .15 .64 35.

2.06 3.74 .99 3.12

WGHTD ST.
AVRGEZ 0EV.

SAMPLE#/ROUTE/DATE
#1’

UCLZ SAMPLES1Ctz

5.65 2.64 6.90 6.40 35.
9.18 5.79 7.53 10.82 35.
1.27 1.81 .76 1.79 35.
2.49 1.92 1.94 3.04 35.

.41 .94 .15 .68 35.
2.61 1.61 2.15 3.07 35.

13.59 5.58 12.00 15.17 35.
35.20 8.35 .32.82 37.57 35.

.89 1.44 .68 1.30 35.
5.43 4.01 4.29 6.57 35.

.10 .20 .04 .15 35.
2.97 1.21 2.62 3.31 35.
4.20 2.24 3.56 4.84 35.

14.19 6.37 12.38 16.00 35.
9.03 5.58 7.44 10.62 35.

36.81 7.98 34.54 39.08 35.

3.06 1.17 2.73 3.40 35.
.98 1.04 .68 1.27 35.
.77 .90 .51 1.02 35.
.03 .17 . .01 .08 35.

4.84 2.21 4.21 5.47 35.

.56 .33 .46 .65 35.

.38 .26 .31 .46 35.

.10 .39 - .01 .21 35.
2.53 1.14 2.20 2.85 35.
2.26 2.99 1.40 3.11 35.

.00 .01 .00 .01 35.
5.83 3.20 4.92 6.74 35.

.40 .83 .17 .64 35.
5.17 8.73 2.68 7.65 35.
5.57 .8.70 3.09 8.05 35.

.00 .00 .00 .00 35.

.00 .01 .00 .01 35.

.07 .28 .01 .15 35.

.04 .12 .01 .08 35.

.00 .00 . .00 .00 35.

.02 .04 .01 .03 35.

.01 . .03 •OO .02 35.

.14 .31 .05 •.23 35.

RFTIJRNARIS COUNT
Plastics 2.55 4.87 1.16 3.93 35.
ALuminum 4.53 8.42 2.14 6.93 35.
Glass 4.80 12.70 1.19 8.42 35.

Mean SampLe Wt: 311.88
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EXHIBIT 4-B

YARD WASTE
Grass/Leaves
Brush/prun./stumps

Subtotal:

ORGAN ICS
l.umber
rextHes
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. GLass

Subtotal:

METALS
Food Contnr.ffoiL
Beverage Cans
Misc. Aluminum
Food container
Other
Bimetal Cans

Subtotal:

INORGANICS
Nonbutk 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: 341.61

SUMMARY - MEDIUM INCOME/MEDIUM DENSITY
WINTER 1990

SAI4PLEI/ROUTE/DATEWGNTD ST. #1AVRGEX 0EV. LCLZ UCLZ SAMPLES

4.82 2.73 4.24 5.39 62.9.16 5.61 7.98 10.34 62..32 .56 .20 .44 62.2.64 2.25 2.17 3.11 62..29 .70 .14 .44 62. -3.22 1.29 2.95 3.49 62.13.94 4.76 12.93 14.94 62.34.38 8.02 32.69 36.07 62.

WASTE COMPOSITION

Category

PAPER
CorrugatedIkreft
Newsprint
Off icelcomputer
Magazines/glossy
Book/phone books
Non-Corrug. CrdBd.
Mixed

Subtotal:

PLASTICS
Clear MDPE contnr.
CoLor ROPE contnr.
LOPE
Films & Begs
Green PET contflr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

.72 .81 .55 .89 62..65 .38 .57 .73 62.

.08 .18 .04 .12 62.
5.62 2.11 5.18 6.07 62.

.13 .20 .08 .17 62.

.67 .32 .60 .74 62.

.12 .19 .08 .15 62.

.09 .22 .04 .14 62.
1.14 .61 1.01 1.26 62.
1.26 1.47 .96 1.57 62

10.48 2.90 986 11.09 62.

1.08 2.87 .48 1.69 62..71 1.86 .32 1.11 62.
1.80 3.36 1.09 2.51 62.

1.74 2.72 1.16 2.31 62.4.73 3.14 4.07 5.39 62..07 .32 .00 .14 62.2.07 1.26 1.81 2.34 62.5.07 3.12 4.41 5.72 62.16.49 6.68 15.09 17.90 62.7.14 5.05 6.07 8.20 62.37.31 9.38 35.33 39.28 62.

4.45 2.13 4.00 4.90 62.1.35 1.35 1.07 1.63 62.1.01 .67 .87 1.16 62..21 .81 .04 .38 62.
7.02 3.18 6.35 7.69 62.

.73 .95 .53 .93 62.

.43 .27 .37 .49 62..00 .04 . .00 .01 62.
2.52 1.29 2.25 2.79 62.
1.98 2.92 1.37 2.60 62.

.01 .03 .00 .02 62.
5.68 3.10 5.03 6.33 62. —

.30 1.41 .01 .60 62.
2.82 4.51 1.87 3.77 62.
3.12 4.61 2.15 4.09 62.

.00 .04 - .01 .01 62.

.06 .38 -.02 .14 62.

.06 .34 - .01 .13 62.

.04 .16 .01 .08 62.

.00 .00 .00 .00 62.

.02 .06 .01 .03 62.

.03 .21 . .01 .08 62.

.22 .61 .09 .35 62.

4.03 13.23 1.24 6.81
5.92 13.10 3.16 8.68
7.03 20.23 2.77 11.30

62.
62.
62.
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EXHIBIT 4-9

Category

PLASTICS
CLear HOPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contrir.
PVC
PoLypropylene
Polystyrene
Mine. Plastics

Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun. /stumps

Subtotal.:

ORGANICS
I. uinbe r
Textiles
Rubber
Fines
Diapers

• Foodweste
Misc. Orgenics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. GLass

Subtota(:

METALS
Food Contnc./foiL
Beverage Cans
Misc. Aluminum
Food container
Other
Bimetat Cans

Subtotal.:

INORGANICS
Non-bulk ceramics
Misc. inorganics

Subtotal:

HAZARDOUS WASTE
Pesticides
Nonp.stic. poisons.
Paint F Sol. vent/f uel.
Dry Cell batteries
Car Batteries
Medical Waste
Misc HHW

SubtotaL:

7.72
13.85
16.09

SAMPLE#/ROUTE/DATE
WI

UCIX SAMPLES

4.70 31.
17.39 31.
2.46 31.
5.87 31.

.56 31.
3.27 31.

17.66 31.
47.31 31.

.27 4.94

.03 8.41
- .48 926

WASTE COMPOSITION SUMMARY - MEDIUM INCOME/HIGM DENSITY
MINTER 1990

UGH TO
AVRGEX

PAPER
Erugatedfkraft 4.03
Newsprint 15.57
Office/computer 1 .50
Magazines/glossy 4.69
Book/phone books .31
Non-Corrug. CrdBd. 2.69
Mixed 16.05

Subtotal.: 44.84

ST.
DEV.

2.22
6.01
3.1 5
3.88

.84
1 .94
5.31
8.16

LCLX

3.36
13.16

.55
3.52

05
2.10

14.45
42.37

.39 .29 .30 .48 31.

.60 .55 .43 .76 31.

.06 .10 .03 .09 31.
7.13 2.88 6.26 8.00 31.

.10 .12 .07 .14 31.

.55 .26 .47 .63 31.

.19 .21 .13 .25 31.

.08 .11 .05 .12 31.
1.25 .79 1.02 1.49 31.
1.04 1.17 .69 1.39 31.

11.41 3.13 10.46 12:36 31.

.70 2.23 .03 1.38 31.
1.16 3.60 .07 2.25 31.
1.86 4.08 .62 3.09 31.

1.48 2.03 .87 2.09 31.
3.63 2.58 2.85 4.42 31.

.06 .14. .01 .10 31.
1.87 1.04 1.55 2.18 31.
2.86 1.60 2.37 334 31.

14.05 5.37 12.43 15.67 31.
6.99 2.98 6.09 7.89 31.

30.94 7.67 28.62 33.26 31.

3.04 1.41 2.62 3.47 31.
.91 .67 .70 1.11 31.
.83 1.29 .44 1.22 31.
.02 .06 -.00 .03 31.

4.79 2.00 4.19 5.40 31.

.53 .29 .44 .61

.37 .53 .21 .53 31.

.02 .07 -.00 .04 31.
2.02 .76 1.79 2.26 31.
1.70 2.68 .89 2.52 31.

.00 .00 -.00 .00 31.
4.66 272 3.82 5.47 3’.

.26 .65 .07 .46 31.
1.13 • 2.26 .45 1.81 31.
1.39 2.30 - .70 2.09 31.

.00 .00 .00 .00 31.

.01 .06 -.01 .03 31.

.09 .40 -.03 .21 31.

.01 .03 • .00 .02 31.

.00 .00 .00 .00 31.

.02 .03 .01 .02 31.

.01 .03 -.00 .01 31.

.13 .41 .00 .25 31.

RETURNABLES COUNT
Plastics 2.60
Alueinua 4.22
Glass .4.39

Mean Sample Wt:_ 357.04

31.
31.
31
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EXHIBIT 4-10

Category

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

Subtotal:

_________________________________________________

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
Films
Green
CL ear
PVC
PoLypropylene
Polystyrene
Misc. PLastics

SubtotaL:

___________________________________________________

YARD WASTE
Grass/Leaves
Brush/prun. /stumps

Subtotal:

___________________________________________________

ORGAN ICS
Lumber
Texti Les
Rubber
Fines
Diapers
Foodwaste
Misc.. Organics

Subtotal:

______________________________________________

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

____________________________________________________

METALS
Food Contnr./foiL
Beverage Cans
Misc. Aluminum
Food container
Other
BimetaJ. Cans

Subtotal:

____________________________________________________

INORGAWICS
Non-bulk ceramics
Misc. Inorganics

Subtotal:

____________________________________________________

HAZARDOUS WASTE
Pesticides
Non-pestle, poisons
Paint/Solvent/fuel
Dry CeLL batteries
Car Batteries
Medical Waste
Misc HHW

Subtotal:

____________________________________________________

Mean SampLe Wt: 314.68

WASTE COMPOSITION SUMMARY - HIGH INCOME/LOW DENSITY
WINTER 1990

I Bags
PET contnr.
PET contnr.

. SAMPLE#/ROUTE/DATE
WGHTC ST. II
AVRGEX 0EV. LCLX UCIX SAMPLES

5.68 5.66 3.79 7.16 32.
6.07 3.33 5.08 707 32.

.36 .7?’ .13 .59 32.
2.75 1.79 2.21 3.28 32.

.49 1.32 .10 .88 32.
2.52 1.52 2.07 2.97 32.

1L98 4.62 10.67 13.30 32.
29.65 7.96 27.28 32.02 32.

.33 .23 .26 .60 32.

.54 .31 .45 .63 32.

.02 .04 .01 .03 32.
4.04 1.41 3.62 4.46 32.

.05 .08 .03 .07 32.

.43 .21 .37 .49 32.

.03 .04 .01 .04 32.

.05 .08 .02 .07 32.

.96 .43 .83 1.08 32.

.74 .80 .50 .98 32.
7.17 1.83 6.62 7.71 32.

19.15 19.19 13.44 24.86 32.
.89 3.10 -.04 1.81 32.

20.04 19.28 14.30 25.78 32.

3.30 3.08 2.38 4.22 32.
5.63 4.31 4.35 6.91 32.

.02 .06 -.00 .03 32.
2.34 1.51 1.90 2.79 32.
3.93 2.75 3.11 4.74 32.
9.61 5.18 8.07 11.16 32.
6.55 6.45 4.63 8.47 32.

31.38 — 11.33 28.00 34.75 32.

3.12 1.80 2.58 3.65 32.
1.18 1.77 .65 1.70 32.

.84 .95 .56 1.13 32.

.05 .12 .01 .08 32.
5.18 3.44 6.16 6.21 32.

.52 .63 .33 .71 32.

.28 .27 .20 .36 32.

.07 .22 - .00 .13 32.
1.78 .89 1.51 2.04 32.
2.39 2.84 1.54 3.23 32.

.00 .00 .00 .00 32.
5.03 3.69 3.99 6.07 32.

.07 .16 .03 .12 32.
1.23 2.13 .60 1.86 32.
1.30 2.11 .68 1.93 32.

00 .00 .00 .00 32.
.00 .00 .00 .00 32.
.06 .26 - .01 .14 32.
.01 .04 - .00 .02 32.
.00 .00 .00 00 32.
.03 .07 .01 .05 32.
.15 .36 .04 .25 32.
.25 .55 .09 .61 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.
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EXHIBIT 4-11

WASTE COMPOSITION SUMMARY - HIGH INCOME/MEDIUM DENSITY
WINTER 1990

Category
SAMPLE#/ROUTEIDATE

WGHTD ST. 1/
AVRGE% 0EV. LCLZ UCLX SAMPLESPAPER

Corrugated/kraft 4.91 3.23 3.95 5.87 32.Newsprint 11.08 5.77 9.37 12.80 32.0ffice/coeuter .11 .37 -.00 .22 32.Magazireslglossy 3.13 2.06 2.52 3.75 32.Book/pHone books .24 .47 .10 .38 32.Non-Corrug. Crcd. 2.71 3.07 1.79 3.62 32.Mixed 15.11 5.87 13.37 16.86 32.S.EtotaL: 37.30 10.12 34.28 40.31 32.
PLASTICS

Clear HOPE contnr. .56 .37 .45 .67 32.Color HOPE contnr. .51 .35 .41 .62 32.LOPE .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 contrir. .52 .25 .45 .60 32.PVC .06 .09 .04 .09 32.Polypropylene .03 .05 .01 .04 32.PoLystyrene .98 .51 .83 1.13 32.Misc. PLastics 1.48 1.47 1.04 1.92 32.SubtotaL: 10.81 3.27 9.83 11.78 32.
YARD WASTE

Grass/Leaves .64 3.77 -.48 1.77 32.Brush/prun./sttirçs .31 1.80 3 .84 32.SubtotaL: .95 4.12 -.28 2.18 32.
OR GA N I CS

Li.ther 1.69 2.45 .97 2.42 32.Textiles 3.84 2.93 2.96 4.71 32.Rubber .00 .01 - .00 .01 32.Fines 2.32 1.17 1.97 2.66 32.Diapers 4.25 2.58 3.68 5.02 .32.Foodwaste 15.57 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 38.17 32.
GLASS

Clear container 4.13 2.04 3.52 4.74 32.Green container .68 .74 .47 .90 32.Brown container .72 .74 .50 .94 32.Misc. Glass .09 .32 -.01 .18 32.Subtotal: 5.42 2.28 4.94 6.29 32.
METALS

Food Contnr./foiL .66 .40 .54 .78 32.Beverage Cans .32 .24 .25 .39 32.Misc. ALunjnui, .07 .24 -.00 .14 32.Food contaIner 2.35 1.26 1.98 2.73 32.Other 3.10 2.93 2.23 3.97 32.Bimetal Cans .01 .01 .00 .01 32.Subtotal: 6.51 3.31 5.52 7.49 32.
INORGANICS

Non-bulk ceramics .18 .56 .02 .35 32.Misc. Inorganics 2.75 5.28 1.21 4.35 32.Subtotal: 2.96 5.23 1.40 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.Subtotal: .29 .89 .02 .55 32.

RETURNABLES COUNT
Plastics 3.26 9.08 .56 5.96 32.Atunini.in 3.79 10.44 .69 6.90 32.Glass

. 4.49 8.75 1.88 709 32.Mean 5auLe Wt: 351.80
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EXHIBIT ‘-12

WASTE COMPOSITION SUMMARY - HIGH INCOME/HIGH DENSITY
WINTER 1990

Catepry SAIIPLE#IROUTE!DATE
UGHTO ST. 1/
AVRGEZ 0EV. LCLX UCIX SAMPLES

PAPER
Corrugated/kraft 4.82 3.15 - 3.84 5.79 30.
Newsprint 13.80 6.85 11.68 15.92 30.
Office/cocçuter .58 1.26 .19 .97 30.
Magazines/gLossy 3.74 2.54 2.96 4.53 30.
Book/phone books .55 1.28 .15 .96 30.
Non-Corrug. CrdBd. 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 HOPE contnr. .46 .73 .24 .69 30.
Color HOPE contnr. .58 .38 .66 .69 30.
LDPE .05 .09 .03 .08 30.
Films & Bags 5.99 3.23 4.99 6.99 30.
Green PET contnr. .12 .44 -.01 .26 30.
Clear PET contnr. .57 .35 .66 .68 30.
PVC .10 .16 .05 .15 30.
PoLypropylene .04 .07 .02 .07 30.
PoLystyrene .85 .61 .66 1.04 30.
Misc. Ptastics .96 .95 .66 1.25 30.

SubtotaL: 9.72 3.62 8.60 10.84 30.

YARD WASTE
Grass/Leaves 4.10 5.44 2.41 5.78 30.
BrtishIprx./stucs 1.12 2.60 .31 1.92 30.

SubtotaL: 5.21 6.01 3.35 7.01 30.

ORGANICS
Luther 1.24 1.82 .68 1.81 30.
TextiLes 3.96 2.98 3.04 4.88 30.
Rubber .00 .01 -.00 .00 30.
Fines 2.20 .93 1.91 2.49 30.
Olapers 2.59 1.80 2.03 3.15 30.
Feodwaste 12.21 V 5.79 10.42 14.01 30.
Misc. Orgariics 8.41 5.77 6.62 10.20 30.

SubtotaL: 30.62 8.91 27.86 33.38 30.

GLASS
CLear container 2.72 1.61 2.22 3.22 30.
Green container .66 .71 .44 .88 30.
Brown container .62 .56 .45 .80 30.
Misc. Glass .01 .06 .00 .03 V 30.

SubtotaL: 6.02 1.97 3.41 4.63 30.

METALS
Food Contnr./foiL .64 .49 .48 V 79 30.
Beverage Cans .44 .40 .31 .56 30.
Misc. Attjninun .02 .12 -.02 .05 30.
Food container 2.76 1.19 2.39 3.13 30.
Other 1.32 1.53 .85 1.79 30.
Bimetal Cans .03 .13 -.02 .07 30.

SubtotaL: 5.19 1.85 6.62 5.77 30.

INORGANICS
Non-bulk ceramics .07 .23 -.00 .14 30.
Misc. Inorganics 4.16 766 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.
PaintJSolventffuel .00 .00 .00 .00 30.
Dry CeLL batteries .03 .11 .00 .07 30.
Car Batteries .18 .49 .03 .33 30.
MedicaL Waste .01 .02 .01 .02 30.
Misc HHW .04 .13 -.00 .08 30.

SubtotaL: .27 .51 .12 43 30.

RETURNABLES COUNT
PLastics 3.06 7.60 .70 5.41 30.
ALunirjn 6.29 17.47 .88 11.70 30.
GLass 4.32 16.49 -.79 9.43 30.

Mean Sample Ut: 363.04
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SECTION 5

RESIDENTIAL WASTE ANALYSIS
SPRING 1990

APPROACH

Field sorting and weighing procedures in Spring 1990 were similar to thepreceding seasonal sorting events. The purpose of the waste sorting andclassification was to estimate waste types and quantities generated fromselected residential routes served by City forces, based on the wastecomponents 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 thepreceding seasons, residential waste loads originated from pre—designated Cityroutes, generally described by the project’s nine sampling strata. Wasteloads were delivered to two work sites (changed to the MTS and the Queens SaltDome [QNS] during Spring 1990) for sampling, measurement, and weighingactivities.

A listing of residential loads delivered to each work site is given inExhibits 5—1 and 5—2. The number of incoming vehicles ranged from two to sixvehicles on a daily basis; each vehicle was identified by originatingDepartment of Sanitation collection district and sector numbers, census tract,and project sampling stratum.

The number of refuse samples obtained and sorted by components per residentialstratum is shown in Exhibit 5—3. A total of 309 residential waste samplesweresorted and classified according to 45 component categories during theSpring 1990 activities.

WASTE COMPOSITION RESULTS

As described later in Section 6, residential MSW samples did not include bulkywaste items such as furniture, appliances, tires, etc. Therefore, it wasnecessary to augment the waste composition observed during field sampling withbulk 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, arepresented in Exhibits 5—4 through 5—12, as follows:

Exhibit Residential Strata

5—4 Low Income/Low Density
5—5 Low Income/Medium Density
5—6 Low Income/High Density
5—7 Medium Income/Low Density
5—8 Medium Income/Medium Density
5—9 Medium Income/High Density
5—10 High Income/Low Density
5—11 High Income/Medium Density
5—12 High Income/High Density

Summary calculations of component percentages in these exhibits show weightedaverages, as well as associated standard deviation, lower and upper confidenceintervals (95 percent level), and the number of samples obtained and sorted bythe project’s residential strata.

The mean result for each sample strata was then adjusted to include a knownweight of bulk items, based on the bulk item survey and DOS records. Asummary of the adjusted totals are presented in Exhibit 5—13.
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EXHIBIT 5—1

RESIDENTIAL LOADS DELIVERED TO NTS SITE
SPRING 1990

Daily Census Sampling Strata
Date Load No. District Sector Tract (Income/Density)

04/23/90 1 BX—E—9 91 48. LH
2 BX-W—8 81 281 .HH
3 MN—W—9 93 233 LH
4 QN—W—1 13 69 LII

04/24/90 1 MN—W—12 123 281 NH
2 QN—W—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 93 233 LH

04/26/ 90 1 QN—W—1 13 69 LM
2 MN—W--12 123 281 NFl

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 NH
3 BX—E—9 94 700 MM
4 BX—E—9 93 208 ML
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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—W—3 31 363 IL
3 QN-W-3 32 289 HH
4 QN-W—2 21 249 KM

04/24/90 1 QN—W—2 21 263 MM
2 QN—W—3 31 347 HL
3 BK—E—14 142 524 IlL

04/25/90 1 QN—W—2 22 181 NH
2 BK—E—14 142 518 KM
3 BK—E—17 174 782 MM
4 BK—E—18 181 974 LI
5 BK—N—S 53 1120 UI

04/26/90 1 QN—W—2 21 249 HM
2 QN—W—3 31 363 LL
3 QN-W-3 32 289 IlK

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 IlL

04/28/90 1 QN—W—2 22 181 NH
2 BK—E—18 181 974 LL
3 BK—E—14 142 518 HM
4 BK—N—5 53 1120 IN
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EXHIBIT 5—3

SORT SANPIES OBTAINED BY RESIDENTIAL SANPLING 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 Density 62

MH Medium Income/High Density 30

HL High Income/Low Density 32

1*1 High Income/Medium Density 30

HH High Income/High Density

TOTAL 309
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EXHIBIT 5-4

YARD WASTE
Grass/Leaves
Br.ush/prun. /stumps

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

MET AL S
Food Contnr./foit
Beverage Cans
Misc. ALumInum
Food container
Other
Bimetal Cans

Subtotal:

______

INORGAN ItS
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
P1 ast i Cs
Aluminum
Ct ass

Mean Sample Wt:

WASTE COMPOSITION SUMMARY - LOW
SPRING 1990

INCOME/LOW DENS I TV

Category

PAPER
Corrugated/kraft
Newsprint
Office/computer
Magazines/glossy
Book/phone books
Non-Corrug. Crd8d.
Mixed

Subtotal:

PLASTICS
CLeer HOPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
PoLystyrene
Misc. Plastics

Subtotal:

OR GAN I CS
I. umber
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

SAMPLE#/ROUTE/DATEWGHTC. ST. ifAVRGEX DEW. LCLX UCLX SAMPLES

3.95 1.40 3.51 6.38 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..S5 .30 .45 .64 30..03 .07 .01 .05 30.4.59 1.21 4.21 4.96 30..14 .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.

5.24 6.94 3.09 7.39 30.1.32 2.85 .44 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.

6.91 1.53 4.44 5.38 30.1.26 .87 .99 1.53 30..86 .78 .61 1.10 30..01 .05 - .00 .03 30.7.04 2.18 6.37 7.71 30.

.62 .65 .62 .82 30..36 .24 .26 .61 30..08 .27
- .O .16 30.2.19 .75 1.96 2.42 30.2.17 3.43 1.11 3.24 3G..00 .01 .00 .00 30.5.60 3.27 4.38 6.61 30.

.06 .14 .02 .11 30.3.43 4.54 2.03 4.84 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 . .74 9.69 30.4.51 11.17 1.05 7.97 30
6.27 14.08 1.91 10.63 3030995
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EXHIBIT 5-5

WASTE COMPOSITION SUMMARY - LOW INCOME/MEDiUM DENSITY
SPRING 1990

Category
SAMPLE#/ROUTE/DATE

WGHTD ST. #1
AVRGEX 0EV. LCL% UCLZ SAMPLESPAPER

Corrugated/kraft 6.59 3.33 5.58 7.60 31.Newsprint 6.03 4.26 4.74 7.32 31.Office/coeputer .26 1.04 -.06 .58 31.Magazines/glossy 2.30 1.78 1.76 2.84 31.Book/phone books .29 .76 .06 .52 31.NOn-Corrug. Crcd. 1.90 1.37 1.48 2.32 31.Mixed 14.05 5.47 12.40 15.71 31.SubtotaL: 31.43 7.36 29.20 33.65 31.

PLASTICS
CLear HOPE contflr. .57 .31 .48 .6.6 31.Color HOPE conrnr. .70 .60 .52 .88 31.LDPE .12 .21 .06 .18 31.Films A Bags 5.02 1.60 4.54 5.51 31.Green PET contnr. .11 .13 .07 .15 31.CLear PET contnr. .49 .31 .40 .59 31.PVC .15 .16 .10 .19 31.PolypropyLene .09 .17 .04 .14 31.PoLystyrene .93 .45 .79 1.07 31.Misc. Ptastjts 1.14 1.17 .79 1.49 31.

SubtotaL: 9.33 2.58 8.55 10.11 31.

YARD WASTE
Grass/Leaves .52 1.17 .16 .87 31.Brush/prun./stjrrs .61 2.52 -.15 1.38 31.SubtotaL: 1.13 2.65 .33 1.93 31.

ORGAN ICS
Luter 3.89 4.97 2.38 5.39 31.Textiles 5.27 3.56 6.20 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 31.Foodwaste 17.99 8.36 15.46 20.52 31.Misc. Organlcs 8.24 5.05 6.71 9.77 31.

Subtotal: 41.58 8.79 38.92 44.24 31.

GLASS
Clear container 3.01 1.85 2.45 3.58 31.Green container 1.18 1.01 .87 1.48 31.Brown container 1.02 .92 .75 1.30 31.Misc. Glass .12 .34 .02 .22 31.

SubtotaL: 5.34 3.29 4.34 6.33 31.

METALS
Food Contnr.!foil .52 .50 .37 .67 31.Beverage Cans .36 .30 .27 .45 31.Misc. ALt.xninun .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.Bimetat Cans .00 .00 -.00 .00 31.

SubtotaL: 5.32 3.99 4.11 6.53 31.

INORGANICS
Non-buLk ceramics .06 .15 .02 .11 31.
Misc. Iriorganics 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 31.
Paint/SoLvent/fueL .01 .03 .00 .0? 31.
Dry CeLL batteries .02 .03 .01 03 31.
Car Batteries .00 .00 .00 .00 31.
MedicaL Waste .02 .05 .00 .03 31.
Misc HHW .32 1.61 -.16 .81 31.

SubtotaL: .42 1.67 -.08 .93 31.

RETURNABLES COUNT
PLastics 3.35 7.67 1.03 5.67 31.Atuniraje 5.50 13.28 1.48 9.52 31.GLass 5.41 13.18 1.42 9.39 31.Mean Sanle Vt: 323.85
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EXHIBIT 5-6

WASTE COMPOSITION SUMMARY - LOW INCOME/HIGH DENSITY
SPRING 1990

Category SAMPLE#/RCUTE/DATE
WGHTD ST. #1
AVRGE% 0EV. LCLX UCLZ SAMPLES

PAPER
Corrugated/kraft 4.32 4.41 3.01 5.64 32.
Newsprint 5.02 3.79 3.89 6.15 32.
Office/co.rpjter .17 .41 .05 .29 32.
Magazines/glossy 2.24 2.04 1.63 2.85 32.
Book/phone books .97 1.44 .54 1.39 32.
Non-Corrug. Crdgd. 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 HOPE contnr. .60 .33 .50 .70 32.
Color HOPE 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 .23 .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 .96 32.
Misc. PLastics .92 1.31 .53 1.31 32.

SubtotaL: 9.78 3.56 8.71 10.84 32.

YARD WASTE
Grass/Leaves .61 2.33 -.09 1.30 32.
Brush/prx./stuyçs .05 .14 .01 .09 32.

Subtotal: .66 2.32 -.03 1.35 32.

ORGANICS
L.aier 3.76 7.08 1.65 5.87 32.
Textiles 627 3.63 5.19 7.35 32.
Rubber .61 3.31 -.38 1.59 32.
Fines 2.93 1.31 2.54 3.32 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 42.71 48.56 32.

GLASS
Clear container 4.19 2.05 3.58 4.80 32.
Green container 1.61 1.29 1.23 1.99 32.
Brown container 1.23 .99 .94 1.53 32.
Misc. Glass .23 .46 .09 .36 32.

SubtotaU 7.25 3.17 6.31 8.20 32.

METALS
Food Contnr./foiL .40 .33 .30 .50 32.

• Beverage Cans .26 .20 .20 .32 32.
Misc. Aluninui .06 .23 -01 .13 32.
Food container 2.64 - .92 2.16 2.71 32.
Other 1.87 2.33 1.18 2.57 32.
Bimetat Cans .01 .04 .00 .02 32.

SubtotaL: 5.04 2.55 4.29 5.80 32.

INORGANICS
Non-bulk ceramics .73 2.10 .11 1.36 32.
Misc. Inorganics 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.
Dry Cell batteries .02 .04 .01 .03 32.
Car Batteries .00 .00 .00 .00 32.
Medical Waste .02 .06 .01 .03 32.
Misc HHW .12 .36 .01 .22 32.

SubtotaL: .31 .84 .06 .56 32.

RETURNABLES COUNT
Plastics 4.16 10.86 .93 7.39 32.
ALjjninan 3.87 9.51 1.06 6.70 32.
Glass 7.12 11.30 3.75 10.48 32.

Mean Sairçle lIt: 322.80
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EXHIBIT 5-7

Category

PAPER
Erugatedfkraft
Newspr nt
Of f ice/computer
Magaz I nes/g I ossy
Book/plone books
Non-Corrug. Crded.
Mixed

Subtotal:

PLASTICS
Clear HOPE contnr.
Color HOPE contrir.
LOPE
Films & Begs
Green PET contnr.
Clear PET contnr.
PVC
P01 ypropy I ene
Polystyrene
Misc. Plastics

Subtotal:

YARD WASTE
Grass/I. eaves
Brush/prun. Istumps

Subtotal:

ORGANICS
- ‘.umber

rest i Les
Rubber
Fines
Diapers
F oodwe Ste
Misc. Orgenics

Subtotal:

GLASS
Clear container
reen container
Brown container
Misc. Glass

Subtotal:

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

Subtotal:

INOR SAN ICS
NonbuLk ceramics
Misc. Inorganics

Subtotal:

Mean Sample Wt: 271.14

5—9

WASTE COMPOSITION SUMMARY - MEDIUM
SPRING 1990

I IICOME/LOW DENSITY

SAMP LEN/ROUTE/DATE
WGHTI ST. NI
AVRGEX 0EV. LCLX UCL% SAMPLES

4.44 1.73 3.92 4.97 31.
9.09 5.79 7.33 10.84 31.

.52 2.03 -.09 1.14 31.
2.35 3.00 1.44 3.25 31.

.69 1.15 .35 1.04 31.
2.06 1.56 1.59 2.53 31.

13.86 5.39 12.23 15.49 31.
33.01 — 7.96 30.61 35.42 31.

.50 .43 .37 .63 31.

.62 .36 .51 .73 31.

.17 .21 .11 .23 31.
4.67. 1.13 4.33 5.02 31.

.15 .36 .04 .26 31.

.49 .29 .40 .58 31.

.08 .14 .04 .13 31.

.26 .48 .11 .40 31.
1.42 1.01 1.12 1.73 31.
.60 .59 .42 .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.

3.64 5.02 2.12 5.16 31.
4.71 3.36 3.69 5.72 31.

.55 1.97 -.05 1.15 31.
3.01 1.28 2.62 3.40 31.
3.90 1.71 3.39 442 31.

14.25 6.55 12.27 16.24 31.
9.22 8.21 6.74 11.71 31.

39.29 8.52 36.71 41.86 31.

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 31.

5.87 1.98 5.27 6.46 31.

.54 . .31 .44 .63 31.

.32 .23 .25 .39 31.

.02 .08 •O1 .04 31.
2.80 1.97 2.20 3.39 31.
2.41 2.59 1.63 3.19 31.

.01 .02 .00 .02 31.
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.

.13 .49 .02 .28 31.

.16 .44 .03 .29 31.

.80 2.97 . .10 1.70 31.

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

Subtotal:

RETLIRMABLES COUNT
Plastics
Aluminum

I ass

2.66 5.19 1.10 4.23
4.56 10.39 1.41 7.70
4.16 7.67 1.78 6.55

31.
31.
31.
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EXHIBIT 5-8

INCOME/MEDIUM DENSITY

Category SAMPLE#IROUTE/DATE
#1

UCLX SAMPLES
PAPER

Corrugated/kraft 4.38 62.
Newsprint 8.84 62.
Office/computer .32 62.
Magazines/glossy 2.34 62.
Rook/phone books .73 62.
Non-Corrug. CrdBd. 2.44 62.
Mixed 12.96 62.

Subtotal: 30.12 62.

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
F i Ims
Green
Clear
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal;

_______________________________________________

YARD WASTE
Grass/Leaves
Brush/prun./stumps

Subtotal:

____________________________________________

ORGAN ICS
Lumber
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Orgenics

Subtotal:

______________________________________________________

GLASS
Clear container
Green Container
Brown container
Misc. Glass

SubtotaL:

________________________________________________

METALS
Food Contnr./foiL
Beverage Cans
Misc. Aluminum
Food container
Other
Bimetal Cans

Subtotal:

___________________________________________________

INORGAHICS
Non-bulk ceramics
Misc. Inorganics

Subtotal:

___________________________________________________

KAZARDOUS WASTE
Pesticides
Mon-pestic. poisons
Paint/Solvent/fuel
Dry CeLL batteries
Car Batteries
Medical Waste
Misc HHW

Subtotal:

________________________________________________

RETURNABLES COUNT
Plastics
Aluminum
Glass

I

WASTE COMPOSITION SUMMARY - MEDIUM
SPRING 1990

WGHTO ST
AVRGEZ DEV. LCLX

3.86 2.47 3.34
7.88 4.56 6.92

.20 .60 .07
2.00 1.63 1.65

.51 1.01 .30
2.05 187 1.66

11.92 4.92 10.89
28.42 8.06 26.72

L Bags
PET contnr.
PET contnr.

.49 .34 .42 .56 62.

.57 .34 .50 .65 62.

.06 .15 .03 .10 62.
5.40 1.84 5.01 5.78 62.

.12 .19 .08 .16 62.

.58 .55 .46 .70 62.

.10 .15 .07 .14 62.

.12 .19 .08 .16 62.
1.09 .97 .88 1.29 62.
1.03 .87 .84 1.21 62.
9.56 2.74 8.98 10.14 62.

2.07 4.53 1.11 3.02 62.
.83 1.73 .47 1.19 62.

2.90_ 4.64 1.92 3.87 62.

4.52 5.12 3.44 5.60 62.
6.06 4.53 5.11 7.02 62.

.09 .76 - .07 .25 62.
2.74 1.63 2.40 3.09 62.
4.33 2.66 3.77 4.89 62.

15.38 6.79 13.95 16.81 62.
8.29 4.77 7.29 9.29 62.

41.41 9.31 39.45 43.37 62.

3.48 1.68 3.13 3.83 62.
.92 .94 .7? . 1.12 62.
.67 .56 .55 .79 62.
.19 1.01 - .02 .41 62.

5.27 2.61 4.72 5.82 62.

.48 .27 .42 .54 62.

.31 .21 .27 .36 62.

.04 .19 .00 .08 62.
2.04 .84 1.86 2.22 62.
2.31 2.30 1.83 2.80 62.

.01 .02 .00 .01 62.
5.20 2.43 4.69 5.71 6?.

.25 .66 .11 .39 62.
6.64 9.16 4.71 8.57 62.
6.89 9.14 4.96 8.81 62.

.01 .04 - .00 .02 62.

.01 .05 .00 .02 62.

.25 1.31 .03 .52 62.

.03 .08 .02 .05 62.

.00 .00 .00 .00 62.

.02 .07 .01 .04 62.

.04 .12 .02 .07 62.

.36 1.32 .08 .64 62.

Mean Sample Wt: 357.24

3.77 11.93 1.26 6.29
4.40 9.87 2.32 6.48
4.94 11.65 2.69 7.39

62.
62.
62.
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EXHIBIT 5-9

Category

WASTE COMPOSITION SUMMARY - MEDIUM INCOME/HIGH DENSITY
SPRING 1990

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

Subtotal:

PLASTICS
Clear HOPE contnr.
Color HDPE contnr.
LOPE
Films 1. Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

SubtotaL:

YARD WASTE
Grass/Leaves
Brush/prun. /stumps

Subtotal.:

ORGAN ICS
Lumber
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Orgenics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. GLass

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
Hon-pestic. poisons
°eint/Solvent/fuet
Dry Cell batteries
Car Batteries
Medical Waste
Misc HHW

Subtotal:

SAMPLE#/ROUTE/DATE
WGHTD ST. #1
AVRGEX DEV. LCLX UCIZ SAMPLES

4.83 3.88 3.63 6.04 30.
13.41 7.54. 11.07 15.75 30.

.48 .72 .25 .70 30.
4.36 3.47 3.29 5.44 30.

.56 1.63 .06 1.07 30.
1.93 1.74 1.39 2.47 30.

16.44 8.50 13.50 19.07 30.
42.01 12.31 38.20 45.82 30.

.38 .24 .30 .45 30.

.48 .50 .33 .64 3D.

.08 .11 .05 .12 30.
5.72 2.19 5.04 6.40 30.

.09 .15 .05 .14 30.

.32 .24 .24 .39 30.

.08 .11 .04 .11 30.

.11 .18 .06 .17’ 30.
1.32 .93 1.04 1.61 30.

.95 1.10 .61 1.29 30.
9.54 2.96 8.62 10.45 30.

1.91 5.35 .25 3.57 30.
1.17 2.65 .35 1.99 30.
3.08 5.99 1.22 4.93 30.

2.41 5.70 .64 4.17 30.
4.61 4.14 3.33 5.90 30.

.08 .24 .01 .15 30.
3.36 2.00 2.74 3.98 30.
2.73 1.98 2.12 3.35 30.

12.01 7.35 9.73 14.29 30.
9.19 7.44 6.88 11.49 30.

34.39 10.11 31.26 37.52 30.

2.70 1.44 2.26 3.15 30.
.71 .63 .31 .90 30.
.53 .60 .34 .71 30.
.43 .35 .17 .69 30.

4.36 2.05 3.73 5.00 30.

.49 .34 .38 .59 30.

.25 .21 .19 .32 30.

.03 .09 .00 .06 30.
2.18 1.06 1.85 2.51 30.
1.90 1.98 1.29 2.51 30.

.01 .04 .O0 .02 30.
4.86 2.36 4.13 5.59 30.

.10 ..42 .03 .23
1.34 4.60 -.08 2.77
1.44 4.58 02 2.86

30.
30.
30.

.00 .00 .00 .00 30.

.00 .01 .00 .01 30.

.16 1.00 -15 .47 30.

.01 .03 - .00 .02 30.

.00 .00 .00 .00 30.

.01 .01 .00 .01 30.

.15 .62 - .05 .34 30.

.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 Ut: 317.59
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EXHIBIT 5-10

WASTE COMPOSITION SUMMARY - HIGH INCOME/LOW DENSITY
SPRING 1990

SAMPLES/ROUTE/DATE
. WGHTC ST. #1

AVRGEX DEV. LCLZ UCLZ SAMPLES

4.91 3.26 3.94 5.89 32.
8.55 4.76 7.13 9.96 32.

.06 .33• -.03 .16
V

32.
2.80 2.90 1.93 3.66 32.

.18 .32 08 .27 32.
2.12 V 1.27 1.74 2.50 32.

11.09 2.90 10.22 11.95 32.
29.71 8.08 27.30 32.12 32.

Category

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

SubtotL:

P LAS TI CS
Clear HDPE contnr.
toter HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun./stumps

SubtotaL:

ORGAN ICS
Lumber V

TextiLes
Rubber
Fines V

Diapers
Foodweste
Misc. Organics

Subtotal:

GLASS
CLear container
Green container
Brown container
Misc. Glass

Subtotal:

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

V

Other
Bimetat Cans

Subtotal:

IMORGANICS
Non-buLk ceramics
Misc. Inorganics

SubtotaL:

HAZARDOUS WASTE
Pesticides
Non-pestic. poisons
Pal nt/SoLvent/fueL
Dry CeLL batteries
Car Batteries
Medical Waste
Misc 1111W

SubtotaL:

RETURNABLES COUNT
Plastics
Aluminum
Glass

Mean Sample

.36 .31 .26 .45 32.

.53 .48 .39 .67
V

32.
.03 .10 .00 .06 32.

4.26 1.65 3.76 4.75 32.
.09 .16 .04 .13 32.
.32 .19 .26 .37 32.
.11 .19 .05 .16 32.
.06 .13 .02 .10 32.
.73 .36 .62 .84

V

32.
1.87 2.63 115 259

V

32.
8.34 3.73 7.23 9.45 32.

V

5.80 7.41 3.60 8.01 32.
3.03 5.89 1.28 4.79 32.
8.84 8.79 6.22 11.46 32.

4.14 5.06. 2.63 5.64 32.
4.93 3.79 3.81 6.06 32.

.03 .10 - .00 .05 32.
2.96 1.73 2.45 3.48 32.
3.81 2.51 3.06 4.55 32.

11.80 5.28 10.23 13.37 32.
11.35 9.77 8.45 V 14.26

V
32.

39.01 9.91 36.06 41.96 32.

3.32 1.77 2.79 3.85 32.
.88 1.20 .53 1.24 V 32.
.88 .84 .63 1.13 32.
.03 .08 .01 .06 32.

5.11 2.60 4.34 - 5.89 32.

.52 .37 .41 .63 32.

.33 .26 .25 .41 32.

.02 .10 - .01 .05 32.
1.66 .99 1.37 1.96 32.
4.28 5.71 2.58 5.98 32.

V

.00 .00 .00 .00 32.
6.81 5.83 5.08 8.55 32.

.05 .12 .01 .08 32.
1.25 2.78 42 2.08 32.
1.30 2.77 V .47 2.12 32.

.03

.00

.09

.04

.57

.02

.13

.88

.00

.00
V .01

.02
- .31
- .00

.01

.05

.00

.18

.06
1.45

.04

.25

.08

.00

.27

.07
2.97

.07

.41
3.08

7.62
11.66
11.29

2.93
3.89
4.93

Wt: 303.13

32.
32.
32.
32.
32.
32.
32.
32.

32.
32.
32

-.04 1.79

.66 5.19

.42 7.36
1.57 8.29
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EXHIBIT 5-11

WASTE COMPOSITION SUMMARY - HIGH INCOME/MEDIUM DENSITY

SPRING 1990

Category

PAPER
Corrugeted/kraft
Newsprint
0111 ce/computer
Magazines/glossy
Book/pbone books
Non-Corrug. Crdad.
Mixed

Subtotal:

_____________________________________________________

PLAST ICS
Clear HOPE contnr.

Color HOPE contnr.
LOPE
Films & Bags
Green PET Contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Msc. Plastics

Subtotal:

___________________________________________________

YARD WASTE
Grass/ Leaves
Brush/prun. /stumps

Subtotal:

________________________________________________

ORGANICS
Lumber
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Orgenics

SubtotaL:

________________________________________________

GLASS
Clear container

Green container
Brown container
Misc. Glass

Subtotal:

______________________________________________________

ME TA IS
Food Contnr./foit
Beverage Cans
Misc. Aluminum
Food container

Other

Gimetal Cans

Subtotal:

____________________________________________

INORGANICS

MOn-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
A I. urn i num
Glass

Mean Sample

________

SAMPLE#/ROUTE/DATE

WGHTP ST. #/

AVRGLX 0EV. ICIX UCLZ SAMPLES

5.97 3.21 4.98 6.97 30.

11.72 6.91 9.58 13.86 30.

.34 2.3 -.37 1.06 30.

1.74 1.83 1.17 2.31 30.

.41 .81 .16 .66 30.

2.35 1.79 1.80 2.91 30. V

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 2.24 4.52 5.91 30.

.12 .17 .07 .17 30.

.57 .69 .35 .78 30.

.06 .16 .01
V .11 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 .13 30.

2.35 1.37 1.92 2.77 30.

• 4.87 2.99 3.94 5:80 30.

16.93 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 V 39 .59 30.

.27 .26 .19 .35 30.

.13 .54 -.04 .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 V .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.

.17 .31 .08 .27 30.

3.19 8.34 .61 5.76 30.

3.79 10.77 .45 7.13 30.

5.20 12.20 1.42 8.98 30.

Ut: 317.57
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EXHIBIT 5-12

WASTE COMPOSITION SUMMARY - HIGH INCOME/HIGH DENSITY

SPRING 1990

Category
SAMPLE#/ROUTE/DATE

.1/
UCLZ SAMPLES

PAPER
Corrugated/kraft 4.94 31.

Newsprnt
16.98 31.

Office/computer .90 31.

Magazines/gLossy 4.21 31.

Book/phone books 2.36 31.

Non-Corrug. Crd8d. 2.38 31.

Mixed
17.09 31.

Subtotal: 44.76 31.

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
Films L Bags
Green PET cantnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

________________________________________________

YARD WASTE
Grass/leaves
Brush/prun. /stumps

Subtotal:

_________________________________________________

ORGANICS
Lumber
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

___________________________________________________

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

___________________________________________________

METALS
Food Contnr./foit
Beverage Cans
Misc. Aluminum
Food container
Other
Bimetel Cans

Subtotal:

_________________________________________________

INORGANICS
Non-bulk ceramics
Misc. Inorganics

Subtotal:

_______________________________________________________

HAZARDOUS WASTE
Pesticides
Non-pestic. poisons
Pai nt/Solvent/fuel
Dry Cell batteries
Car Batteries
MedicaL Waste
Misc HUW

Subtotal:

____________________________________________________

RETURNABLES COUNT
Plastics
Aluminum
Glass

UGHTO ST.
AVRGEZ DEV. ICIX

4.10 2.78 3.26

14.96 6.69 12.94

.57 1.12E .23

3.64 1.89 3.07

1.60 2.44 .86

2.01 1.25 1.63

15.09 6.63 13.08

41.96 9.26 39.15

.51 .49 .37 .66 31.

.61 .50 .46 .76 31.

.11 .17 .06 .16 31.

6.28 1.86 5.72 6.84 31.

.14 .16 .09 .19 31.

.47 .33 .37 .57 31.

.13 .17 .08 .18 31.

.20 .28 .11 .28 31.

.98 .62 .79 1.17 31.

.92 1.01 .61 1.22 31.

10.34 2.76 9.51 11.18 31.

2.59 7.42 .34 4.83 31.

.34 1.63 - .16 .83 31.

2..92 7.49 .66 5.19 31.

1.30 2.12 .66 1.94 31.

5.31 3.92 4.12 6.49 31.

.02 .05 .00 .03 31.

2.70 2.31 2.00 3.40 31.

2.86 2.14 2.21 3.51 31.

12.50 6.76 10.45 14.54 31.

6.59 4.62 5.19 7.99 31.

31.27 7.60 28.97 33.57 31.

2.90 1.60 2.41 3.38 31.

.62 .74 .40 .84 31.

.65 .63 .46 .84 31.

.16 37 .05 .27 31.

4.33 2.34 3.63 5.04 31.

.55 .26 .67 .63 31.

.30 .23 .23 .37 31.

.00. .01 -.00 .00 31.

2.07 .72 1.86 2.29 31.

.95 .89 .68 1.22 31.

.01 .02 .00 .01 31.

3.88 1.07 3.56 4.21 31.

.12 .40 -.00 .24 31.

4.98 8.39 2.44 7.52 31.

. 5.10 8.37 2.56 7.63 31.

.01 .04 -.01 .02 31.

.01 .04 -.00 .02 31.

.05 .16 -.00 .09 31.

.01 .03 .00 .03 31.

.00 .00 .00 .00 31.

.03 .06 .02 .05 31.

.09 .45 - .05 .22 31.

.20 .68 -.01 .40 31.

3.02
4.14
3.19

Mean Sample Wt: 283.03

6.11 1.17 4.87
7.83 1.77 6.51

6.35 1.27 5.11
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SECTION 6

BULK ITEM SURVEY AND VEHiCLE NEIGH PROGRAM

APPROACH

Each incoming residential refuse vehicle was weighed, discharged onto thetipping floor at each sorting site, and surveyed for the presence of bulkitems 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 surveyedand observed during each sort season. These exhibits also provide a summaryof incoming waste amounts by weight and by the project’s residential strata.

The bulk item survey consisted of the identification, counting, and weighingof bulk items found within the residential vehicle loads. A bulk item wasdefined as specific waste items that could not fit inside a closed 30—gallontrash can (i.e., with its lid on). Bulk items were identified by 15 generalcategories, 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 DOSrecords of bulky waste pickups outside of the normal residential MSW
collection program, these data provide a basis for estimating overall bulkitem 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, respectively. These results provide the mean, standard
deviation, and lower and upper confidence intervals (95 percent level) derivedfor 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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Bulk 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 (lbs)

Low/Low 4 5,290

Low/Medium 4 12,303

Low/High 6 15,045

Medium/Low 4 V 4,938

Medium/Medium 9 10,887

Medium/High 5 7,496

High/Low 4 6,815

High/Medium 4
V

10830

High/High
V 11.696

TOTAL 45 Vehicles 222.2 Tons
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EXHIBIT 6—2

BULK ITEM SURVEY SUMMARY

SUMMER 1989

Material %
ST. #of

MEAN 0EV. ICL UCL LOADS

UphoLstered 14.45 19.67 9.55 19.35 45.00

SteeL 4.92 9.70 2.50 7.34 45.00

.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 6.37 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 8.24 16.41 45.00

Rugs/carpets/textile 11.38 8.67 6.73 16.03 45.00

Tires 7.16 15.49 3.30 11.02 45.00

I4isceLlaneous 14.90 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 Vehicte Load 9886.89

Average BuLk Item Coeposition of Residential Waste Stream 3.24
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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 (lbs)

Low/Low 4 6,990

Low/Medium 5 V V
9,150

Low/High 6 16,457

Medium/Low 4 3,945

Medium/Medium 9 11,118

Medium/High 5 7,940

High/Low 4 V
6,020

High/Medium 4 9,695

High/High 11,562

TOTAL 46 Vehicles 224.3 Tons
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EXHIBIT 6—4

BULK ITEM SURVEY SUMMARY
FALL 1989

I4ateriat X
ST. #of

MEAN 0EV. LCL UCI. LOADS

UphoLstered 6.76 13.97 3.32 10.20 46.00

SteeL 5.20 10.12 2.71 7.70 46.00

ALuninun 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, wood 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

MisceLlaneous 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 Conositionof ResidentiaL Waste Stream = 2.72X
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EXHIBIT 6—5

SUMMARY OF RESIDENTIAL VEHICLE LOADS BY WEIGHT
WINTER 1990

Strata Number of Incoming Average Net Weight of Refuse
Income/Density Vehicles Per Vehicle (ibs)

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 10.116

TOTAL 45 Vehicles 19.4 Tons

6—7

NYC DSNY 1989 1990 Waste Characterization Study

Volume Two: Residential Results



EXHIBIT 6—6

BULK ITEM SURVEY SUMMARY
WINTER 1990

MateriaL Z
ST. #of

MEAN DEV. LCL tJCL LOADS

UphoLstered 6.92 11.15 4.14 9.69 65.00

SteeL 4.11 8.44 2.00 6.21 45.00

ALLxninun 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 7.75 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

MiscelLaneous 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 Con,osition 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 [ricorning Average Net Weight of Refuse

Income/Density Vehicles Per Vehicle (ibs)

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

High/Medium 4 9,215

High/High 11,236

TOTAL 45 Vehicles 217.5 Tons
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EXHIBIT 6—8

BULK ITEM SURVEY SUMMARY
SPRING 1990

Materiel X
ST. #of

MEAN DEV. id UCI LOADS

UphoLstered 11.59 24.93 5.38 17.80 45.00
SteeL 9.93 21.40 4.60 15.26 45.00
ALiininijn .13 .57 - .01 .27 45.00
Wood 5.95 13.02 2.71 9.20 45.00
Mixed 13.40 19.42 8.57 18.24 45.00
Stoves .41 10.16 - .12 4.94 45.00
Refrigerators 3.48 11.51 .62 6.35 45.00
Dishwashers .00 .00 .00 .00 45.00
Others 9.67 19.00 4,94 14.40 45.00
FerV’ous 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 ,48 14.70 45.00
Rugs/carpets/textiLe 10.13 17.40 .8O 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 10000 32.14 9199 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 Item Con,oSitiofl 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 projects
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.

• Paper The cumulative percentage of the seven Paper sort
categories.

• Plastic The cumulative percentage of the 10 Plastic sort
categories.
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• Yard Waste The cumulative percentage of the two Yard Waste
sort categories.

• Organics The cumulative percentage of the seven Organic sort
categories.

• Glass The cumulative percentage of the four Glass sort
categories.

• Metal The cumulative percentage of three Aluminum and
three Other Metal sort categories.

• 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 IM (Low Income,
Medium Density) generated the least proportion of Paper at 27 percent by
weight. . .
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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 includ 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 location 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 IL strata generally had the highest percentage of paper, 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 IN strata maintained or equaled the highest percentage of Plastic 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 LI 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.
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3. Seasonal variation was not significant.

Yard Waste:

1. IL 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.

2. Thepercentage of Yard Waste generally was found in larger quantities in
the “Low DensityH strata than •the “High Density’ strata.

3. Seasonal variation was insignificant for the Low Income stratum.

Organic:

1. The 1K stratum had or equaled thehighest 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. V

2. The lowest percentage of Organic material wa.s observed in the LL stratum

with a range of 33 to 37 percent. The majority components were Food

Waste, Miscellaneous
Organics, and Textiles.

3. No significant seasonal variation was observed

Gi ass:

1.
Generally, the percentage of Glass was higher for the LI and IH strata.

•A range of 5 to 8 percent was observed in both of these residential

types, while the primary component was consistently
Clear Glass.

2. The IM stratum generally
had the lowest

composition of Glass with a

range of 4 to 5 percent.
This category’s

primary component
was Clear

Glass.
V

V

3. No seasonal variation was observed
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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.

Plastic:

1. The MH stratum consistently had or equaled the highest percentage of

Plastic for all four seasons sampled. The composition percentage ranged
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from 9 to 11 percent with the primary components being Films 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 ‘1L,. MM,
and IlK 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 NH
stratum with a range of 4 to 5 percent, while the ML. and Nil 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
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Metal:

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 IlL stratum
during the four sorting seasons with a range of 3 to 6 percent. The
highest seasonal percentage, however, was observed in the NM stratum
during the Spring season with 7 percent.

2. The NH 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.

Comparison 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.
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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 1111 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 0rganics- 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 5
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 I 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

(All figures shown in percentage)

COMPONENT IL j ii

PAPER 35 27 29 35 33 45 32 32 36 34 27—45

PLASTICS 9 10 12 11 10 11 8 10 12 10 8—12

YARD WASTE 6 3 <0.1 3 2 <0.1 11 5 1 3 <0.1-11

ORGAMICS 35 41 43 36 43 34 39 41 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
LM
LH

= Low
= Low
= Low

ML = Medium
MM = Medium
MH = Medium

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

Income/Low Density.
Income/Medium Density
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/45X) Newsprint (17%) (LM/27%)

PLASTICS (HH/12%) Film (7%) (HL/B%)

YARD WASTE (HL/11%) Grass (6%) (LH, MH/<O.1%)

ORGANICS (LH,KN/43%) Food (13—19% (MH/34%)

All Strata fall In 4—7% range. Clear glass was major category.

All Strata fall in 4-7% range

INORGANIC (L14/7%) Misc. (7%) (HM/0.4%)

* IL = Low Income/Low Density
LII = 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

(All figures shown in percentage)

COMPONENT L ±L ti±

PAPER 42 31 30 38 37 44 39 41 48 39 30—48

PLASTICS 8 9 11 9 9 9 6 10 11 9

YARD WASTE 7 4 0.3 8 3 7 13 4 5 5 0.3—13

ORGANICS 33 42 43 32 38 27 32 35 27 35

GLASS 5 5 6 5 5 4 4 5 4 5 4—6

METAL 5 6 6 5 5 6 5 4 5 5 4-6

INORGANIC <1 3 3 3 2 2 1 1 0.3 2 0.3—3

* LL
IM

= Low Income/Low Density
Low Income/Medium Density

LII = 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

111gb Range Major Category Low Range
COMPONENTS (Strata/Percent) (Percent) (Strata/Percent)

PAPER (HH/48X) Newsprint (18%) (111/30%)

PLASTICS (LH, 1111/11%) Film (6—7%) (HL/6%)

(HLI13%) Grass (13%) (LH/O.3%)

ORGANICS (111143%) Food (16%) (MH HH/27%)

(LH/6%) Clear (3%) (Varies/4%)

All strata fall in the 4-6% range

INORGANIC All 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 = 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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EXH :B:

WASTE (IflIPUSIT 0 BY RESIDENTIAL STRATUM*

WINTER 990
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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%) (LH/28%)

PLASTIC (NH, MM/11%) Film (7%) (HL/7X)

(HL/20%) Grass (19%) (LII, HM/L%)

ORGANICS (LII, LH/44%) Food (17—18% (NH, IlL, HH/31%)

(LH/8%) Clear (4%) (III, HH/4%)

All Strata fall in 5-7% range Food containers was major category.

INORGANIC (141/6%) Misc. (5%) (NH/KLuX)

* LL
LM
LH

= Low Income/Low Density
= Low •Income/Medium Density

Low Income/High Density

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

HI = 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

(Al figures shown in percentage)

COMPONENT Li L!1 !i! li:! !!L 1±1 !!!i

PAPER 31 31 28 33 28 42 30 34 42 32 28—42

PLASTICS 9 9 10 9 10 10 B 9 10 9

YARD WASTE 7 1 1 2 3 3 9 1 3 3 —9

ORGANICS 37 42 46 39 41 34 39 38 31 39 31—46

GLASS 7 5 7 6 5 4 5 6 4 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 4 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 (NH, HH/42%) Newsprint (17%) (LH, MM/28%)

PLASTICS All Strata fall in 8—10% range. Films was major category.

YARD WASTE (HL/9%) Grass (6%) (U4, LH, HM/1%)

ORGANICS (LH/46%) Food (13-19%) (HH/31%)

(LI, LH/7%) Clear (4—5%) (NH, HH/4%)

(HL/7%) Other (4%) (HH/4%)

INORGANIC (MM/7X) Misc. (7%) (NH, HL/1%)

* LL = Low Income/Low Density
LM = Low Income/Medium Density
LB = Low Income/High Density

ML = Medium Income/Low Density
MM = Medium Income/Medium Density
MB = Medium Income/High Density

HL = High Income/Low Density
HM = High Income/Medium Density
FIB = High Income/High Density
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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
presçnted 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 Exhibit 8—1, the below observations and findings can be made.

GENERAL TRENDS (NON—SEASONAL)

Pacer

Mixed Paper, Newsprint, and Corrugated/Kraft Paper are the most common
components of the Paper stream. All 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.

Gi ass:

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 largest 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 in Fall 1989 at 37 percent of the waste
stream.

2. The level of Office/Computer Paper in the waste stream was low, ranging
from 2 percent to negligible levels.

3. Non—corrugated 0CC Paper ranged form 2 to 4 percent by weight 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.
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Plastic:

1. LOPE 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.

8-3

NYC DSNY 1989 1990 Waste Characterization Study

Volume Two: Residential Results



EXHIBIT 8-1

SUMMARY OF RESIDENTIAL COMPOSITION BY SEASON *

WASTE COMPONENT SUMMER FALL WINTER SPF8NG ANNUAL
= ZC rwfl a = == === ==r= ==
Corrugated/Kraft 5.02% 522% 5.27% 4.81% 5.08%
Newsprint 9.48% 11.08% 8.28% 8.39% 9.31%
Office/Con,uter 1.51% 0.91% 0.46% 0.23% 0.78%
Magazines and Glossy 3.00% 322% 2.62% 2.61% 2.86%
Book(Phone Book 1.18% 1.15% 0.42% 0.54% 0.83%
Non—Corrugated 0CC 4.14% 2.44% 2.76% 2.03% 2.85%
Mixed 8.03% 12.88% 12.45% 12.88% 11.52%

TOTAL PAPER FRACTION 32.35% 36.91% 3225% 31.49% 33.24%

Clear HOPE containers 0.57% 0.49% 0.54% 0.47% 0.52%
Colored HOPE containers 0.69% 0.62% 0.62% 0.57% 0.63%
LOPE 023% 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%
ClearPET containers 0.47% 0.37% 0.52% 0.44% 0.45%
PVC 0.15% 0.16% 0.11% 0.12% 0.13%
Polypropylene 0.16% 021% 0.08% 0.13% 0.14%
Polystyrene (Eat. in Summer) 0.86% 0.68% 0.98% 0.93% 0.86%
Miscellaneous Plastic 1.59% 1.09% 1.09% 127% 1.26%

TOTAL PLASTIC FRACTION 9.89% 8.78% 9.15% 9.16% 9.25%

Grasslleaves 2.80% 5.96% 7.59% 2.79% 4.72%
Brush/Pn.siings/Stumps 1.86% 0.28% 0.77% 1.32% 1.07%

TOTALYARD WASTE FRACTION 4.66% 625% 8.36% 4.11% 5.80%

Lumber 2.67% 228% 2.09% 3.63% 2.73%
Textiles 6.71% 4.72% 5.08% 5.31% 5.47%
Rubber 0.22% 0.32% 0.06% 021% 021%
Fines 2.49% 226% 2.33% 2.98% 2.52%
Diapers 3.84% 3.49% 4.34% 3.80% 3.66%
Foodwaste 14.18% 14.34% 13.82% 14.87% 14.31%
Miscellaneous 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 320% 2.95% 3.51% 3.52% 3.29%
Green Glasscontainers 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% 4.91% 5.69% 5.67% 5.52%

Alunsnium Food CoritainersjFoil 0.46% 0.48% 0.56% 0.50% 0.50%
Alurrwnnjri Beverege Cans 0.35% 0.33% 0.37% 0.31% 0.34%
Miscellaneous Alurrinirxn 021% 021% 0.04% 0.04% 0.12%

TOTAL ALUMINIUM FRACTION 1.02% 1.02% 0.97% 0.85% 0.96%

Ferrous Metal Food containers 1.96% 2.00% 2.30% 2.09% 2.08%
Other Ferrous Metal 1.94% 2.45% 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% 5.51% 5.73% 5.4 1%

Non—bulkCeranics 0.05% 0.22% 027% 022% 0.19%
Miscellaneous Inorgaric 224% 1.65% 2.06% 3.16% 2.29%

TOTAL INORGANIC FRACTION 2.29% 1.88% 2.33% 3.38% 2.48%

Pesticides 0.02% 0.00% 0.00% 0.01% 0.01%
Non—pesticide Poisons 0.02% 0.01% 0.01% 0.01%
Paint/Sotvent/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% 020% 0.08%
Me<cal Waste 0.01% 0.00% 0.02% 0.03% 0.02%
Miscellaneous HHW 0.17% 0.04% 0.07% 0.14% 0.11%

TOTAL HI-lW FRACTION 0.41% 0.15% 028% 0.54% 0.35%
* Does not include bulk items
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SECTION 9

GENERATION RATES FOR RESIDENTIAL SOLID WASTE

INTRODUCT ION

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 over one study week per
season.

The vehicle weigh program allowed for calculation of total weights of refuse
generated by each stratum by season. V The seasonal totals for refuse
generation by weight (POUndS per week) are presented in Exhibit 9—1 by
residential strata. V

Calculations for residential generation rates were made based on the number of
housing units 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—i 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—i
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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 linear 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., IL 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 not include large, bulky waste items
collected separately by DOS. DOS—OPEC have compiled tonnage information on
these special collections separately, at the Sanitation District level.
Consequently, this exhibit projects a total of approximately 3.5 million tons
of residential refuse per year. At the direction of OPEC, an allowance was
made for bulky wastes collected outside the study sample collection system.
This allowance adjusted the projected annual residential waste stream totals
to be approximately 3.6 million tons of refuse when bulky waste is included.
Annually, bulk waste accounted for about 1 to 7 percent of the residential
waste stream.
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EXHIBIT 9-1

WEEKLY REFUSE TOTALS FOR RESIDENTIAL SAMPLE

WEIGHT OF REFUSE GENERATED (lbs/week)SAMPLE CENSUS
-STRATA TRACT NO. SUMMER FALL WINTER SPRING

LL 363 11,880 8,940 10,600 10160
974 9,280 19,020 9,560 1 0,060

LLAVERAGE 10,580 13,980 10,080 10,110

LM 69 20,570 20,760 20,840 20,820
1120 28,640 24,990 20,840 34,260

LM AVERAGE 24,605 22,875 20,840 27,540

U-I 48 44,760 41,300 39,500 42,460
233 45,510 57,440 36,740 37,740

LH AVERAGE 45,135 49,370 38,120 40,100

ML 208 12,520 9,480 13,640 16,400
141 7,230 6,300 7,280 7,600

ML AVERAGE 9,875 7,890 10,460 1?,000

70 26,100 32,960 30,440 32,580
151 19,940 19,180 19,880 19,660
263 13,040 15,080 12,140 13,360
782 38,900 32,840 27,360 29,240

MM AVERAGE 24,495 25,015 22;455 23,710

MH 181 22,220 23,860 22,140 21,620
281 15,260 15,840 13,680 19,620

MH AVERAGE 18,740 19850 17,910 20,620

HL 347 14,160 10,420 9,680 10,960
524 13,100 13,660 17,880 15,380

HLAVERAGE 13,630 12,040 13,780 13,170

249 19,020 18,180 14,560 15,820
518 24,300 20,600 21,500 21,040

HM AVERAGE 21,660 19,390 18,030 18,430

289 28,440 27,860 21,840 28,560
281 30,040 29,950 28,740 27,620

HH AVERAGE 29,240 28,905 25,290 28,090
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EXHIBIT 9—2

UNIT TOTALS FOR RESIDENTIAL SAMPLE

NO. OF
SAMPLE UNITS
STRATA SAMPLED

LOW INCOME/LOW DENSITY 412

LOW INCOME/MEDIUM DENSITY 1,030

LOW INCOME/HIGH DENSITY 2,284

MEDIUM INCOME/LOW DENSITY 398

MEDIUM INCOME/MEDIUM DENSITY 2,312

MEDIUM INCOME/HIGH DENSITY 1,920

HIGH INCOME/LOW DENSITY 425

HIGH INCOME/MEDIUM DENSITY 1,165

HIGH INCOME/HIGH DENSITY 2,171

TOTAL 12,109
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SECTION 10

ERROR ANALYSIS

INTRODUCTION

Composition data from the project exhibited some degree of variability. While
it is recognized that waste composition can vary from season to season, day to
day, borough to borough, and by other elements of the program design, there is
also a degree of variability that may be introduced from the data collection
method (such as changes in sorting site and sorting technician). In order to
qualify this variability or error, a limited error analysis was performed on
data from two strata of the residential sector. •The Medium Income/Medium
Density stratum (MM) was chosen because this stratum was sampled the greatest
number of times over the course of the study. The choice of a second stratum
for evaluation was based on selecting a strata that represented a large
section of the City’s population. For this analysis, the Low Income/High
Density stratum (LH) was selected.

APPROACH

The first step of the analysis was to consider the experimental design of
these two strata. Exhibit 10—1 presents the experimental design table for the
MM strata, and Exhibit 10—2 presents the same table for LH.

In general, the LH design (Exhibit 10—2) is balanced. The same sorting site
was used for all refuse samples obtained, and the same two boroughs (Manhattan
and Bronx) were sampled throughout. Conversely, the Medium—Medium design
(Exhibit 10—1) is unbalanced. The Queens sorting site was used only during
the Spring sampling, and different sites received waste from different
boroughs. Only one district was sampled from Brooklyn and Bronx, whereas. two
districts were sampled from Queens. Moreover, the Hamilton Avenue and the
Queens work sites were active on different days than the Marine Transfer
Station. This lack of balance makes it more difficult to detect and
distinguish differences in variability.
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Although the possible root causes for error in this data are almost limitless,
analysis was restricted to seven suspected variables of major interest. These
variables are:

• Season — the time of year for refuse sampling;
• Site — the work site where refuse samples were sorted;
• Day — the day when refuse was collected;
• Borough — the borough where refuse was collected;
• District — the Sanitation District within the sampled borough;
• Tract — the Census tract where the refuse was collected; and
• Technician — the sort crew supervisor who oversees waste classification.

For these variables (Season, Site, Day, Borough, District, Route, and Sorting
Technician), means and variances were calculated for the factors of that
particular variable. The factors for each variable are:

• Season — Winter, Spring, Summer, Fall;
• Site — Queens, Hamilton Avenue, Marine Transfer Station;
• Day — Monday, Tuesday, Wednesday, Friday, Saturday;
• Borough — Brooklyn, Bronx, Manhattan, Queens;
• District — Wi—iS, W2—21, W9—93, E17—174, E9—91, E9—94;
• Tract — T48, Tb, T151, T233, T263, T782; and
• Technician 310, 375, 441, 660, 803, 886, 985, 995, 100, 118, 128, 635,

737, 801, 834, 914, 636

For example, when season was the variable under consideration, statistics were
calculated for each of the factors of season (Winter, Spring, Summer, and
Fall). Through Analysis of Variance, factor statistics were compared to each
other, as well as to the overall mean and variance of the variable. When the
variability between the factors becomes large relative to the total
variability, there are significant differences between factor populations. It
can then be concluded that a significant portion of the total variability is
attributable to that variable. For example, if waste differs significantly by
season but not by sorting site, then “seasonality” accounts for more of the
total variation than sorting site does:

To determine what can be considered a significant difference, the ratio of
variability between factors to variability within factors was calculated and
compared to the F—statistic. The F—test for comparing two means is equivalent
to a t—test. The advantage in using an F—test is that this methodology can
compare more than two means, and the sample sizes can also be different.
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RESULTS

The most predominant source of error appears to be day of the week. The
Paper, Metal, and Inorganic fractions exhibit significant variations in both
sampled strata. However, day of the week varies significantly for Yard waste
and Glass in the Medium-Medium stratum, whereas significant differences-exist
in the Low—High stratum for Plastic and Organics fractions.

For these two strata, only one district was sampled for Brooklyn, Bronx, and
Manhattan; however, two districts were sampled for Queens. Comparing
statistics between boroughs and between districts gives similar results. In
both strata, Paper and Glass vary significantly by borough. When districts
are compared, there is significant variation between the two Queens districts
in the Medium—Medium strata for Yard waste and Organics.

Seasonality affects each stratum differently. The Medium—Medium stratum
exhibited much more significant variation for Paper, Glass, and Inorganics
than the Low—High stratum does for Plastic and Metals. Season does not affect
composition for either stratum in Yard Waste, Glass or Household Site
variations do not appear to be significant. Because all of the Low—High
stratum waste was sorted at the Marine Transfer Station, there is no variation
attributable to the site. In cases where site appears to be significantly
different in the Medium—Medium stratum, the Queens sorting site is the
outlier. Because the Queens sorting site was only used in the Spring, there
is no other season to compare it to. Thus, there is insufficient evidence to
conclude that work site contributes to this error.

Variation among sorting technicians was also considered. Because there was no
particular individual who sortedin every season or every borough, there is
insufficient evidence to conclude that variation among sorters is anything
more than variation from other sources.

CONCLUS IONS

Exhibit 10—3 shows the significant variations derived in this analysis. When
a waste fraction shows significant variation for more than one variable, a
significant interaction between these variables plays an important role in the
overall variation. For example, in the Low—High stratum, variation for
inorganic materials appears to be caused mainly by borough and day of the
week. Consequently, different boroughs have different waste generating
profiles during the course of the week. Ignoring inherent error between
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samples, an interaction between borough and day of the week explains much of
the error in the project database.

The variables in Exhibit 10-3 define a significant portion of the variation in

this study; however, natural variations within the waste composition are the

leading cause of error in the sampled data. It is possible that the natural

variation could be further explained by variables not considered in this
report, such as weather, clean—up days, differences within a stratum,

geographic routes, ethnicity, and social activities (local parades or
festivals). These potential variables and others were not controlled enough

for further analysis. In summary, asuming all residential strata were

sampled and processed under similar conditions, the data appear reliable with

no significant systematic error.
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EXHIBIT 10—3

FACTORS CAUSING VARIABILITY

DAY SEASON BOROUGH DISTRICT

PAPER MEDIUM-MEDIUM MEDIUM-MEDIUM MEDIUM-MEDIUM
LOW—HIGH LOW-HIGH

PLASTIC LOW—HIGH LOW-HIGH

YARD WASTE MEDIUM-MEDIUM MEDIUM-MEDIUM

ORGANIC LOW—HIGH LOW-HIGH MEDIUM—MEDIUM

GLASS MEDIUM-MEDIUM MEDIUM-MEDIUM MEDIUM—MEDIUM
LOW-HIGH

METALS MEDIUM-MEDIUM LOW-HIGH MEDIUM-MEDIUM
LOW—HIGH

INORGANIC MEDIUM—MEDIUM MEDIUM—MEDIUM LOW-HIGH
LOW—HIGH

HHW
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SECTION 1

INTRODUCTION

The solid waste management alternatives available today are more complex thanthe traditional landfilling of waste, requiring a more in—depth knowledge oftwo important waste stream characteristics —— quantity and composition.Assessment of the waste stream, therefore, is necessary to provide the basicinformation for evaluating existing solid waste management systems and formaking decisions regarding future waste management. This study reflects theefforts of the Department of Sanitation (DOS) to accurately define the wastestream generated in New York City (NYC).

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

• Evaluating existing collection systems.
• Designing source reduction programs.
• Developing educational 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 “whattype” of waste, DOS designed a study to assess separately the waste generatedby three distinct sources: residences, institutions, and commercialestablishments. 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.

General findings of this study, by waste stream,. include:

Aggregated

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

• Paper is the largest fraction, consisting of 42 percent. The

commercial sector generates more than half of the paper waste in

the City.

• Organics is the second largest fraction, accounting for 29

percent. Food waste is the single largest component.

Residential

• Food waste was the largest component of the waste stream by

weight.

• Paper, plastic, and yard waste exhibited the most seasonal

variation.

• Bulk waste generation appears lowest during spring months.

• Waste generation rates vary from 20 to 70 pounds per household per

week. As housing density increased, per person residential waste

generation declined.

Institutional

• Mixed paper was the largest component of the waste stream by

weight. Paper accounts for more than 50 percent of the whole

waste stream.

• Glass and yard waste varied most on a seasonal basis.

• Bulk waste generation was lowest in the fall.

• Waste generation rates varied significantly between different

institution types.
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Commercial

• 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).

• 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 statistics, considering that New York City is not average. The mostnotable variation is found in the yard debris fraction. National figuresindicate that 17.6 percent of the waste stream should be comprised of yard
debris. However, field sorting efforts determined that 2 percent of New YorkCity’s waste stream consists of yard debris. Intuitively, this differenceseems valid.

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

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

• 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.

• Volume 1 — Final Report: Presents a general overview of the study
methodology, 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.
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• Volume 3 — Institutional Sector: Presents the seasonal results of

the institutional waste composition study.

• Volume 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 gathered as

part of the commercial waste composition study.

• Volume 10 — Chemical Analysis Raw Data: Provides data developed

during the chemical analysis of residential and institutional

refuse samples.

INSTITUTIONAL WASTE COMPOSITION

This volume summarizes the analysis of refuse samples collected from the

institutional 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 institutional sample routes. The remaining sections of
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the report discuss the results of the four seasons of sampling, and present a
qualitative analysis of survey results.

Raw data for the institutional study are provided in Volume 8.
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SECTION 2

INSTITUTIONAL WASTE ANALYSIS
SUMMER 1989

APPROACH

A field sorting and weighing program was performed to estimate waste types and
quantities generated from institutional sources on the basis of waste
components disposed from selected institutions served by City forces. For the
Summer 1989 activities, field work for the institutional waste sector
commenced on Monday, August 21, 1989, with sorting activities completed by
Saturday, August 26, 1989. Institutional waste loads originated from
pre—designated City routes, generally described by the institutional types
given below. Waste loads were delivered to two work sites for sampling,
measurement, and weighing activities.

Category No. Institution Type

1 Elementary Schools
2 Junior High Schools
3 Private Schools (Kindergarten—8th Grade)
4 Private Schools (6th—l2th Grade)

‘5 Psychiatric Hospitals
6 Skilled Nursing Facilities
7 Municipal Hospitals
8 Teaching Hospitals
9 Non—profit Hospitals
10 Government Offices
11 Correctional Facilities
12 Colleges
14 Transportation Hubs

A listing of institutional loads delivered to each work site is given in
Exhibits 2—1 and 2—2. The number of incoming vehicles ranged from four to
seven on a daily basis; each vehicle load was identified by the originating
borough, the Department of Sanitation collection route, and institutional
type. No refuse loads were obtained from category 13, Public High Schools,
during Summer 1989.
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The number of refuse samples obtained and sorted by components per
institutional type is shown in Exhibit 2—3. A total of 337 institutional
waste samples were sorted and classified by weight according to 45 component
categories during the Summer 1989 activities.

WASTE COMPOSITION RESULTS

Tabulated composition results for each of the 13 institutional categories are
presented in Exhibits 2—4 through 2—16, as follows:

Exhibit Institutional Category

2—3 Elementary Schools
2—4 Junior High Schools
2—6 Private Schools (Kindergarten—Bth Grade)
2—7 Private Schools (6th—l2th Grade)
2—8 Psychiatric Hospitals
2—9 Skilled Nursing Facilities
2—10 Municipal Hospitals
2—11 Teaching Hospitals
2—12 Non—Profit Hospitals
2—13 Government Offices
2—14 Correctional Facilities
2—15 Colleges
2—16 Transportation Hubs

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.

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 institutional types.

Waste composition data from the daily institutional sample loads sorted and
classified during the seasonal period are presented in Volume 8.
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EXHIBIT 2—1

INSTITUTIONAL LOADS DELIVERED TO IITS SITE
SUMMER 1989

Daily InstitutionalDate Load No. Borough Generator Tract/Route Category No.08/21/89 1 MN College Control 6 12
2 QN Correctional Control 9 11
3 QN Private (6-12) Control 10 4
4 SI Private (K—8) Control 14 3

08/22/89 1 BX Elementary Control 7 1
2 QN Elementary* Control 12 13 QN Elementary Control 13 14 MN Trans. Hub Control 18 14

08/23/89 1 MN College Control 6 12
2 QN Correctional Control 9 113 MN Trans. Hub Control 19 144 MN Trans. Hub Control 19 14
5 MN Trans. Hub Control 19 14

08/24/89 1 QN Private (6—12) Control 10 4
2 BK Govt. Office Control 4 10
3 SI Private (K—B) Control 14 3
4 BX Elementary Control 7 15 MN Trans. Hub Control 19 14
6 MN Trans. Hub Control 19 14
7 MN Trans. Hub Control 18 14

08/25/89 1 MN College Control 6 12
2 QN Elementary* Control 12 1
3 QN Elementary Control 13 1
4 QN Correctional Control 9 11

* This load was subsequently identified as unrepresentative by DOS—OPEC.Resultant data to be excluded from study.
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EXHIBIT 2—2

INSTITUTIONAL LOADS DELIVERED TO HAMILTON AVENUE SITE
SUMMER 1989

Daily Institutional
Date Load No. Borough Generator Tract/Route Category No.

08/21/89 1 QN Non—profit Control 17 9
2 MN Municipal Control 15 7
3 BK Govt. Office Control 4 10
4 BK Elementary Control 3 1
5 QN Skill. Nurs. Control 11 6
6 BK Junior H.S. Control 2 2

08/22/89 1 SI Teaching Hosp. Control 16 8
2 BX Skill. Nurs. Control 8 6
3 BK Psych. Hosp. Control 1 5
4 BK Govt. Office Control 4 10

08/23/89 1 BK Govt. Office Control 4 10
2 BX Skill. Nurs. Control 8 6
3 BK Elementary Control 3 1
4 MN Municipal Control 15 7
5 BK Junior H.S. Control 2 2

08/24/89 1 MN Municipal Control 15 7
2 BK Psych. Hosp. Control 1 5
3 QN Non—profit Control 17 9
4 QN Skill. Nurs. Control 11 6
5 BK Govt. Office Control 5 10

08/25/89 1 SI Teaching Hosp. Control 16 8
2 BK Govt. Hosp. Control 4 10
3 BK Elementary Control 3 1
4 BX Skill. Nurs. Control 8 6
5 BK Junior H.S. Control 2 2

08/26/89 1 BK Psych. Hosp. Control 6 5
2 BX Elementary Control 2 1
3 BK Govt. Office Control 4 10
4 MN Municipal Control 15 7
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EXHIBIT 2—3

SORT SAMPLES OBTAINED BY INSTITUTIONAL CATEGORY
SUMMER 1989

CATEGORY INSTITUTIONAL TYPE NUMBER OF
SORT SAMPLES

1 Elementary Schools 54

2 Junior High Schools 13

3 Private Schools, K—Bth Grade 16

4 Private Schools, 6—12th Grade 15

5 Psychiatric Hospitals 20

6 Skilled Nursing Facilities 35

7 Municipal Hospitals 27

8 Teaching Hospitals 17

9 Non—profit Hospitals 7

10 Government Hospitals 47

11 Correctional Facilities 20

12 Colleges 20

13 Public High Schools 0

14 Transportation Hubs 46

TOTAL
337
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EXHIBIT 2-4

SUMMARY
SUMMER 1989

Category

PAPER
Corrugated/kraft
Newsprint
Of f ice/computer
Magazines/glossy
Book/phone books
Non-Corrug. CrdBd.
iii xed

Subtotal:

PLASTICS
Clear HOPEcontnr.
Color HDPE contnr.
LOPE
Films & Bags
Green PET coritnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun./stumps

Subtotal:

ORGAN ICS
L.xner
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

METALS
Food Contnr./foil
Beverage Cans
Misc. Aluminum
Food container
Other
Birrietal Cans

Subtotal:

INORGANICS
Non-bolk ceramics
Misc. tnorganics

Subtotal:

HAZARDOUS WASTE
Pestic ides
Non-pestic. poisons
Paint/Solvent/fuel
Dry Cell batteries
Car Batteries
Medical Waste
Misc 11KW

Subtotal:

SAMPLE#/ROUTE/DATE
#1

UCL% SAMPLES

13.34 54.
4.87 54.
4.24 54.
1.49 54.
1.19 54.
4.98 54.
8.42 54.

WASTE COMPOSITION - ELEMENTARY SCHOOLS

UGH TO
AVRGE

11 .26
3.68
2.88
1 .06

.82
3.95
6.94

ST.
DEV.

9.14
5.25
5.99
1.89
1.62
4.51
6.50

12 S

LCL%

9.18
2.48
1 .52

.63

.45
2.93
5.46

27.78

.30 .40 .20 .39 54.

.38 .69 .22 .53 54.

.06 .34 -.02 .13 54.
3.97 1.74 3.57 4.36 54.

.12 .40 .03 .21 54.

.25 .32 .18 .32 54.

.07 .17 .03 .11 54.

.13 .53 .01 .25 54.

.00 .00 .00 .00 54.
4.99 4.61 3.95 6.04 54.

10.25 5.24 9.06 11.44 54.

7.47 10.28 5.13 9.80 54.
1.21 4.90 .10 2.33 54.
8.68 12.17 5.91 11.44 54.

6.42 8.84 4.41 8.43 54.
2.96 3.05 2.27 3.66 54.

.03 .14 .00 .07 54.
2.30 2.17 1.81 2.79 54.
1.76 9.90 -.49 4.01 54.

18.68 15.32 15.20 22.16 54.
5.78 8.37 3.88 7.69 54.

37.93 12.64 35.06 40.81 54.

1.94 1.76 1.54 2.34 54.
.29 .57 .16 .42 54.
.29 .56 .16 .42 54.
.48 1.60 .11 .84 54.

3.00 299 2.32 3.68 54.

50 .57 .37 .63 54.
.34 .34 .26 .42 54.
.15 .66 .00 .30 54.

1.77 2.39 1.23 2.31 54.
2.14 3.36 1.37 2.90 54.

.00 .00 .00 .00 54.
4.90 4.00 3.99 5.81 54.

.02 .10 -.00 .05 54.
3.59 7.20 1.96 5.23 54.
3.62 7.20 1.98 5.25 54.

.00 .00 .00 .00 54.

.01 .11 -.01 .04 54.

.62 2.02 .16 1.08 54.

.01 .03 -.00 .01 54.

.00 .00 .00 .00 54.

.04 .27 -.02 .10 54.

.36 1.39 .04 .67 54.
1.04 3.23 .30 1.77 54.

RETURNABLES COUNT
Plastics
Aluminum
Glass

Mean Sample Ut:

1.07 3.13 .36 1.78 54.
4.09 12.61 1.22 6.96 54.
1.26 4.33 .27 ,2.24 54.

250.79
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EXHIBIT 2-5

WASTE COMPOSITION SUMMARY - JUNIOR HIGH SCHOOLS
SUMMER 1989

YARD WASTE
Grass/Leaves
Brusfl/prun. /sturnps

Subtotal:

________________________________________________

ORGAN ICS
Lumber
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

___________________________________________________

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

METALS
Food Coritnr./foil
Beverage Cans
Misc. Aluminum
Food container
Other
Bimetal Cans

Subtotal:

IWORGANICS
Won-bulk ceramics
Misc. inorganics

Subtotal:

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

Subtotal:

Category

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

Subtotal:

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LDPE
Films & Bags
Green PET coritnr.
Clear PET contnr.
PVC
Polypropylene
Pot ystyrerie
Misc. Plastics

Subtotal:

SAMPLE#/ROUTE/DATE
WGHTD ST. #1
AVRGE% 0EV. LCL% UCL% SAMPLES

10.09 3.71 8.27 11.91 13.
1.77 1.62 .98 2.57 13.
5.05 5.32 2.44 7.67 13.

.47 .53 .21 .73 13.

.43 1.07 -.10 .96 13.
4.92 3.14 3.38 6.47 13.
5.14 3.35 3.50 6.79 13.

27.89 7.19 24.36 31.42 13.

.36 .22 .25 .47 13.

.23 .33 .07 .40 13.

.05 .08 .01 .09 13.
3.43 1.77 2.56 4.31 13.

.01 .03 - .01 .02 13.

.45 1.03 -.06 .95 13.

.06 .22 -.05 .17 13.

.02 .04 - .00 .04 13.

.00 .00 .00 .00 13.
7.07 3.04 5.58 8.56 13.

11.67 3.12 10.14 13.20 13.

.00 .00 .00 .00 13.
1.30 4.43 -.88 3.47 13.
1.30 4.43 -.88 3.47 13.

1.90 3.88 -.01 3.80 13.
1.59 1.71 .75 2.43 13.

.00 .00 .00 .00 13.
1.37 1.14 .81 1.93 13.

.34 .91 -.11 .79 13.
22.73 12.84 16.42 29.04 13.
9.40 11.28 3.85 14.94 13.

37.32 10.69 32.06 42.57 13.

1.39 .92 .93 1.84 13.
.31 .40 .11 .50 13.
.65 1.44 -.06 1.35 13.
.04 .13 - .02 .10 13.

2.38 1.48 1.66 3.11 13.

.70 .72 .35 1.05 13.

.26 .20 .16 .36 13.

.03 .13 -.03 .09 13.
1.82 2.61 .54 3.10 13.
1.74 3.45 .05 3.43 13.
.00 .00 .00 .00 13.

4.55 3.58 2.79 6.31 13.

.03 .11 -.02 .09 13.
14.44 13.58 7.77 21.11 13.
14.47 13.55 7.82 21.13 13.

.00 .00 .00 .00 13.

.00 .00 .00 .00 13.

.42 1.47 -.30 1.14 13.

.00 .00 .00 .00 13.

.00 .00 .00 .00 13.

.00 .00 .00 .00 13.

.00 .00 .00 .00 13.

.42 1.47 -.30 1.14 13.

RETURNA8LES COUNT
Plastics
AlI.aninL.an
Glass

Mean Sample Wt:

.42 1.11 - -.12 .97 13.
2.49 5.76 -.33 5.32 13.
1.10 3.13 -.43 2.64 13.

237.42
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EXHIBIT 2—6

WASTE COMPOSITION SUMMARY - PRIVATE SCHOOLS (l(-8TH GRADE)

SUMMER 1989

Category

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

Subtotal:

______________________________________________________

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

________________________________________________

YARD WASTE
Grass/Leaves
Brush/prun./stumps

Subtotal:

________________________________________________

ORGAN ICS
Lumber
Textiles
Rubber
Fines
Diapers
F oodwas t e
Misc. Organics

Subtotal:

_________________________________________________

GLASS
Clear container
Green container
Brown container
Misc. Glass

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 Nt:

________

WGHTD ST.
AVRr.FX nFV

__- _ - - LCLY.

SAMPLE#/ROUTE/DATE

SAMP! Fc

6.32 5.12 4.09 8.56 16.
1.58 1.60 .89 2.28 16.
1.08 2.00 .21 1.95 16.
6.60 12.06 1.34 11.86 16.

19.11 24.07 8.61 29.62 16.
2.13 2.70 .96 3.31 16.
6.99 7.01 3.93 10.05 16.

43.83 32.06 29.84 57.81 16.

.15 .33 .00 .29 16.

.12 .41 -.06 .30 16.

.00 .00 .00 .00 16.
2.89 2.58 1.76 4.02 16.

.06 .19 -.02 .15 16.

.13 .42 -.05 .31 16.

.01 .04 - .01 .03 16.

.01 .04 - .01 .03 16.

.00 .00 .00 .00 16.
1.71 2.87 .46 2.96 16.
5.08 5.58 2.65 7.51 16.

2.79 5.64 .33 5.26 16.
.35 1:45 -.28 .99 16.

3.15 6.91 .13 6.16 16.

.28 .53 .04 .51 16.

.72 1.22 .19 1.25 16.

.14 .54 -.10 .37 16.

.68 .94 .27 1.09 16.

.15 .51 -.08 .37 16.
39.54 34.50 24.48 54.60 16.

1.31 3.72 -.31 2.93 16.
42.80 33.34 28.25 57.36 16.

.41 .76 .08 .74 16.

.03 .12 - .02 .08 16.

.05 .18 - .03 .13 16.

.00 .00 .00 .00 16.

.49 .93 .09 .90 16.

.34 .1.8 .13 .55 16.

.17 .35 .02 .33 16.

.07 .34 -.08 .22 16.
2.16 3.61 .59 3.73 16.
1.02 2.01 .14 1.90 16.

.00 .00 .00 .00 16.
3.76 4.32 1.88 5.65 16.

.05 .29 -.07 .18 16.

.82 2.35 -.21 1.84 16.

.87 2.62 - .28 2.01 16.

.00 .00 .00 .00 16.

.00 .00 .00 .00 16.

.02 .08 - .02 .05 16.

.01 .02 - .00 .01 16.

.00 .00 .00 .00 16.

.00 .00 .00 .00 16.

.00 .00 .00 .00 16.

.02 .08 - .02 .06 16.

.29 2.03 -.59 1.18 16.
1.72 8.96 -2.19 5.64 16.

.25 2.44 -.81 1.31 16.
300.83
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EXHIBIT 2—7

WASTE COMPOSITION SUMMARY - PRIVATE SCHOOLS (6-12TH GRADE)
SUMMER 1989

Category

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

Subtotal:

PLASTICS
Clear HDPE ccntnr.
Color HOPE contnr.
LDPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun./stumps

Subtotal:

ORGAN ICS
Lumber
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

ME TA L S
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:

SAMPLE#/ROUTE/DATE
#/

UCL sAwPFc

UGHTO ST.
AVRGEV. DEV.- LCL

6.26 4.52 4.22 8.31 15.
6.82 6.16 4.03 9.61 15.
6.90 7.56 3.48 10.32 15.
3.15 4.04 1.32 4.98 15.
2.32 3.45 .76 3.88 15.
1.33 1.63 .59 2.06 15.
6.75 7.36 3.42 10.08 15.

33.52 16.87 25.89 41.16 15.

.32 .39 .14 .50 15.

.22 .55 -.03 .47 15.

.01 .02 -.00 .02 15.
10.65 15.41 3.68 17.63 15.

.00 .00 .00 .00 15.

.09 .31 -.05 .23 15.

.04 .09 -.01 .08 15.

.07 .11 .02 .12 15.

.00 .00 .00 .00 15.
1.37 1.18 .84 1.90 15.

12.77 16.01 5.53 20.02 15.

13.68 13.42 7.60 19.75 15.
8.81 12.58 3.11 14.50 15.

22.49 16.18 15.16 29.81 15.

6.88 10.14 2.29 11.47 15.
1.74 1.91 .87 2.60 15.

.24 .63 -.05 52 15.
1.60 1.80 .79 2.41 15.

06 .18 - .02 .14 15.
3.34 3.22 1.88 4.79 15.
4.41 6.70 1.38 7.44 15.

18.25 11.82 12.90 23.61 15.

1.54 1.60 .82 2.27 15.
.32 .49 .09 .54 15.
.34 .44 .14 .54 15.
.00 .00 .00 .00 15.

2.20 1.75 1.41 2.99 15.

.53 .68 .22 .84 15.

.42 .33 .28 .57 15.

.06 .24 -.05 .17 15.
1.06 1.76 .26 1.86 15.
1.66 2.17 .68 2.65 15.

.00 .00 .00 .00 15.
374 3.70 2.06 5.41 15.

.29 1.18 -.25 .82 15.
6.74 9.75 2.33 11.15 15.
7.03 10.69 2.19 11.87 15.

.00 .00 .00 .00 15.

.00 .00 .00 .00 15.

.00 .00 .00 .00 15.

.00 .00 .00 .00 15.

.00 .00 .00 .00 15.

.00 .00 .00 .00 15.

.00 .00 .00 .00 15.

.00 .00 .00 .00 15.

RETURNABLES COUNT
Plastics
Alisninum
Glass

Mean SanLe Wt:

.32 1.12 -.19 .82 15.
3.47 6.72 .43 6.51 15.
1.84 4.34 -.13 3.80 15.

232.37
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EXHIBIT 2-8

WASTE COMPOSITION SUMMARY - PSYCHIATRIC HOSPITALS

SUMMER 1g89

Category

PAPER
Crugated/k raft
Newsprint
Office/computer
Magazines/glossy
Book/phone books
Non-Corrug. CrdBd.
Mixed

Subtotal:

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LDPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
PoLypropylene
Polystyrene
Misc. Plastics

Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun. /stumps

Subtotal:

ORGAN ICS
Lubber
Textiles
Rubber
Fines
Diapers
F oodwaste
Misc. Organics

Subtotal:

GLASS
Clear ontainer
Green container
Brown container
Misc. Glass

Subtotal:

METALS
Food Contnr./foil
Beverage Cans
Misc. Atuminiai
Food container
Other
Bimetal Cans

Subtotal:

INORGANICS
Non-btlk ceramics
Misc. Inorganics

Subtotal:

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

Subtotal:

RETURNABI.ES COUNT
Plastics
Altjninum
Glass

SAMPLE#/ROUTE/DATE
#1

IJr[Y. SAMPLES

WGHTO ST.
AVRr.FV. FV LCL%

-
--

13.06 5.28 11.02 15.09 20.
2.11 2.17 1.28 2.95 20.
8.79 11.35 4.42 13.17 20.

.51 .87 .17 .85 20.

.04 .13 - .01 .09 20.
6.46 3.86 4.97 7.95 20.
5.26 4.46 3.54 6.98 20.

36.24 14.38 30.69 41.78 20.

.31 .41 .15 .47 20.

.58 .57 .36 .80 20.

.13 .24 .03 .22 20.
4.68 2.40 3.76 5.61 20.

.13 .27 .02 .23 20.
.21 .28 .10 .31 20.

.01 .06 -.01 .03 20.

.08 .20 .00 .16 20.

.00 .00 .00 .00 20.
7.57 3.02 6.41 8.73 20.

13.70 4.00 12.15 15.24 20.

4.67 10.20 .76 8.61 20.
.75 3.16 -.47 1.96 20.

5.42 10.36 1.42 9.41 20.

.96 1.95 .20 1.71 20.
3.83 3.23 2.58 5.07 20.

.15 .38 .00 .30 20.
1.56 1.39 1.03 2.10 20.
1.33 2.26 .46 2.20 20.

18.35 9.67 14.62 22.08 20.
7.47 5.58 5.32 9.63 20.

33.66 10.70 29.53 37.78 20.

1.80 1.12 1.37 2.23 20.
• .05 .14 -.OO .11 20.

.15 .44 -.02 .32 20.

.00 .00 .00 .00 20.
2.00 1.00 1.61 2.39 20.

1.03 1.46 .47 1.60 20.
.41 .19 .34 .48 20.
.06 .19 -.01 .14 20.

4.54 3.11 3.33 5.74 20.
.42 1.79 -.28 1.11 20.
.00 .00 .00 .00 20.

6.46 3.47 5.12 7.80 20.

.00 .00 .00 .00 20.
2.02 4.05 .46 3.58 20.
2.02 405 .66 3.58 20.

.00 .00 .00 .00 20.

.04 .19 -.03 .12 20.

.09 .47 - .10 .27 20.

.01 .06 -.01 .03 20.

.00 .00 .00 .00 20.

.30 1.49 -.27 .88 20.

.07 .19 -.00 .14 20.
51 1.53 -.08 1.10 20.

Mean Sanle Wt: 234.84

1.19 3.68 -.23 2.61
4.88 6.05 2.54 7.21

.70 2.61 -.31 1.71

20.
20.
20.
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EXHIBIT 2-9

WASTE COMPOSITION SUMMARY — SKILLED NURSING FACILITIES
SUMMER 1989

Category
SAMPLE#/ROUTE/DATE

#1
iiri cAMPIFSPAPER

Corrugatedlkraft
Newsprint
Office/computer
Magazines/glossy
Book/phone books
Non-Corrug. CrdBd.
Mixed

Subtotal:

______________________________________________

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

Subtotal:

______________________________________________

YARD WASTE
Grass/Leaves
Srush/prun./st.mps

Subtotal:

___________________________________________________

ORGAN ICS
Lurer
Textiles
Rubber
F nes
Diapers
Foodwaste
Misc. Organics

Subtotal:

_________________________________________________

GLASS
CLear container
Green container
Brown container
Misc. Glass

Subtotal:

_______________________________________________________

METALS
Food Contnr./foi’l
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:

________

WGHTD ST.
AVRGE% DEV. LCLX

-

9.12 5.74 7.48 10.75 35.
.83 .97 .56 1.11 35.1.97 3.66 .93 3.01 35.
.38 1.13 .06 .70 35..12 .48 -.02 .25 35.3.72 2.82 2.92 4.53 35.5.84 4.71 4.50 7.18 35.21.97 5.87 19.45 24.50 35.

.38 .68 .19 .58 35..35 .61 .18 .52 35..23 .41 .12 .35 35.5.09 3.49 4.10 6.09 35..00 .02 -.00 .01 35.
.03 .15 -.01 .07 35..00 .02 -.00 .01 35..14 .30 .06 .23 35..00 .00 .00 .00 35.5.71 3.47 4.72 6.70 35.11.96 6.32 10.16 13.75 35.

.05 .34 - .05 .14 35.

.58 2.45 -.12 1.28 35.

.63 2.73 -.15 1.41 35.

.16 .74 -.05 .37 35.
3.10 4.73 1.76 4.45 35.

.19 .33 .10 .28 35.
1.67 2.55 .94 2.39 35.33.48 18.97 28.08 38.88 35.14.15 9.35 11.49 16.82 35.
6.77 9.36 4.11 9.43 35.

59.52 15.35 55.15 63.89 35.

.69 .76 .47 .91 35.

.09 .25 .02 .17 35.

.08 .40 - .03 .20 35.

.03 .15 - .02 .07 35..89 .90 .64 1.15 35.

.40 .52 .25 .55 35.

.20 .28 .12 .28 35.

.17 .63 -.01 .35 35.2.98 2.06 2.39 3.56 35.

.21 .53 .05 .36 35.

.00 .00 .00 .00 35.
3.96 2.27 3.31 4.60 35.

.00 .00 .00 .00 35.

.59 2.26 05 1.26 35..59 2.26 -.05 1.24 35.

.D0 .00 .00 .00 35.

.01 .06 - .00 .03 35.

.00 .00 .00 .00 35.

.09 .53 -.06 .24 35.

.00 .00 .00 .00 35.

.37 .94 .10 .64 35.

.00 .00 .00 .00 35..47 1.07 .17 .78 35.

.20 1.48 -.22 .62 35.2.16 9.23 -.47 4.79 35..19 1.36 -.20 .57 35.242.34

2 — 11

NYC DSNY 1989 1990 Waste Characterization Study

Volume Three: Institutional Results



EXHIBIT 2-10

WASTE COMPOSITION SUMMARY — MUNICIPAL HOSPITALS

SUMMER 1989

Category

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

Subtotal:

PLASTICS
Clear HOPE contrir.
Color HDPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun. /stumps

Subtotal:

ORGAN ICS
Luner
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

METALS
Food Contnr./foil
Beverage Cans
Misc. Aluminun
Food container
Other
Birnetai 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:

SAMPLE#/ROUTE/DATE
WGHTD ST. #1
AVRGE1 0EV. LCL’ UCL% SAMPLES

24.28 13.50 19.86 28.71 27.
1.33 1.41 .87 1.79 27.

10.24 9.11 7.25 . 13.23 27.
2.71 5.13 1.02 4.39 27.

.03 .21 -.04 .10 27.
5.09 4.05 3.76 6.42 27.

12.11 7.18 9.76 14.46 27.
55.78 13.62 51.32 60.24 27.

.20 .58 .01 .39 27.

.62 .96 .31 .94 27.

.30 .40 .17 .43 27.
3.46 1.67 2.91 4.01 27.

.24 .59 .04 .43 27.

.18 .29 .08 .27 27.

.06 .15 .01 .11 27.

.23 .58 .04 .41 27.

.00 .00 .00 .00 27.
4.56 3.43 3.43 5.69 27.
9.85 3.85 8.59 11.12 27.

.23 1.20 -.17 .62 27.

.00 .00 .00 .00 27.

.23 1.20 -.17 .62 27.

.41 1.31 -.02 .83 27.
2.80 2.43 2.00 3.59 27.

.35 .66 .13 .56 27.

.96 1.27 .54 1.37 27.
4.31 3.00 3.33 5.30 27.

11.59 11.77 7.73 15.45 27.
3.76 5.76 1.87 5.65 27.

24.17 10.71 20.66 27.68 27.

6.32 8.75 3.46 9.19 27.
.10 .26 .02 .19 27.
.23 .44 .09 .38 27.
.00 .00 .00 .00 27.

6.66 9.00 3.71 9.6 27.

.58 .61 .38 .79 27.

.48 .20 .42 .55 27.

.09 .27 .00 .18 27.
1.19 1.05 .84 1.53 27.

.36 .85 .08 .64 27.

.05 .20 -.02 .11 27.
2.75 1.29 2.33 3.17 27.

.00 .00 .00 .00 27.

.05 .20 -.02 .11 27.

.05 .20 - .02 .11 27.

.00 .00 .00 .00 27.

.00 .00 .00 .00 27.

.01 .07 -.01 .04 27.

.01 .03 - .00 .02 27.

.00 .00 .00 .00 27.

.49 .96 .18 .81 27.

.00 .00 .00 .00 27.

.51 .97 .20 .83 27.

RETURNABLES COUNT
Plastics
A luni nun
Glass

Mean Sample Nt:

.87 2.89 -.07 1.82 27.
6.04 7.77 3.50 8.59 27.
1.21 3.93 -.08 2.49 27.

245.70
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EXHIBIT 2—11

WASTE COMPOSITION SUMMARY — TEACHING HOSPITALS
SUMMER 1989

Category

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

Subtotal:

___________________________________________________

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LDPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

____________________________________________________

YARD WASTE
Grass/Leaves
Brush/prun. /stumos

Subtotal:

____________________________________________________

ORGAN ICS
Lumber
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

____________________________________________________

GLASS
Clear container
Green container
Brown container
Misc. Glass

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 HHU

Subtotal:

WGHTD ST.
AVR(1F nFV

SAMPLE#/ROUTE/DATE
#1

1JrL SAMPIFc. LCLY. - -— - -

11.05 8.87 7.31 14.79 17.
6.00 5.19 3.81 8.20 17.

14.57 19.87 6.19 22.96 17.
.60 1.25 .08 1.13 17.
.96 3.34 -.45 2.37 17.

6.36 6.92 3.44 9.28 17.
12.74 8.92 8.97 16.50 17.
52.29 15.86 45.60 58.98 17.

.45 .64 .18 .72 17.
1.59 2.26 .64 2.55 17.
.12 .36 - .03 .28 17.

5.15 3.80 3.55 6.76 17.
.32 .44 .14 .51 17.
.17 .35 .02 .32 17.
.00 .00 .00 .00 17.
.25 .57 .01 .49 17.
.00 .00 .00 .00 17.

5.11 3.10 3.80 6.42 17.
13.18 7.64 9.95 16.40 17.

.00 .00 .00 .00 17.

.00 .00 .00 .00 17.

.00 .00 .00 .00 17.

1.46 2.33 .46 2.42 17.
5.66 6.01 3.13 8.20 17.

.45 .72 .15 .76 17.
1.34 1.17 .85 1.84 17.
2.44 2.93 1.21 3.68 17.

12.78 8.47 9.20 16.35 17.
1.67 3.61 .15 3.20 17.

25.79 10.77 21.24 30.33 17.

.56 1.11 .09 1.03 17.
51 .76 .19 .83 17.
.03 .10 -.02 .07 17.
.00 .00 .00 .00 17.

1.10 1.52 .46 1.74 17.

.96 1.30 .41 1.51 17.

.59 .42 .41 .77 17.

.40 .59 .15 .65 17.
2.40 2.93 1.16 3.64 17.

.08 .34 -.06 .23 17.

.00 .00 .D0 .00 17.
4.43 3.40 3.00 5.86 17.

.00 .00 .00 .00 17.

.03 .14 -.03 .09 17.

.03 .14 - .03 .09 17.

.00 .00 .00 .00 17.

.00 .00 .00 .00 17.

.00 .00 .00 .00 17.

.00 .00 .00 .00 17.

.00 .00 .00 .00 17.
3.06 4.62 1.11 5.01 17.

.14 .55 - .09 .37 17.
3.19 4.60 1.25 5.14 17.

RETURNABLES COUNT
Plastics
Aluniriian
Glass

Mean Sample lit:

1.12 4.20 -.65 2.90 17.
7.10 9.88 2.93 11.27 17.

.58 1.86 -.21 1.36 17.
214.53
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EXHIBIT 2—12

WASTE COMPOSITION SUMMARY - NON-PROFIT HOSPITALS
SUMMER 1989

Category

PAPER
Corrugated/kraft
Newsprint
Office/computer
Magazines/glossy
Book/phone books
Non-Corrug. Crd8d.
Mixed

Subtotal:

_______________________________________________________

PLASTICS
Clear HDPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

_________________________________________________

YARD WASTE
Grass? Leaves
Brush/prun. /stumps

Subtotal:

_________________________________________________

ORGAN ICS
Luner
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

___________________________________________________

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

_________________________________________________

METALS
Food Contnr./foil
Beverage Cans
Misc. AtuminLln
Food container
Other
Simetal 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:

WGHTD ST.
AVRGE% 0EV.

SAMPLE#/ROUTE/DATE
#1

SAMPLESLCL% UCL%

26.62 9.52 19.80 33.44 7.
2.64 1.97 1.22 4.05 7.

10.58 4.09 7.66 13.51 7.
.57 .91 -.08 1.22 7.
.00 .00 .00 .00 7.

3.39 1.80 2.10 4.67 7.
11.20 1.97 9.79 12.61 7.
54.99 6.00 50.70 59.29 7.

.30 .18 .17 .43 7.
06 .11 - .02 .14 7.

.19 .10 .13 .26 7.
3.97 1.26 3.07 4.87 7.

.01 .04 - .01 .04 7.

.04 .08 -.01 .10 7.

.22 .43 - .08 .53 7.

.73 1.50 -.34 1.81 7.

.00 .00 .00 .00 7.
10.22 2.94 &11 12.33 7.
15.77 3.20 13.48 18.06 7.

.00 .00 .00 .00 7.

.00 .00 .00 .00 7.

.00 .00 .00 .00 7.

.66 1.39 -.33 1.65 7’.
1.29 .91 .64 1.94 7.

.00 .00 .00 .00 7.

.60 .26 .41 .79 7.
11.87 6.73 7.05 16.69 7.
8.26 3.43 5.80 10.71 7.

.00 .00 .00 .00 7.
22.68 6.42 18.08 27.27 7.

1.39 .77 .84 1.95 7.
.00 .00 .00 .00 7.
.00 .00 .00 .00 7.
.04 .10 -.03 .12 7.

1.44 .86 .82 2.05 7.

.24 .13 .14 .33 7’.

.42 .39 .14 .70 7.

.00 .00 .00 .00 7.
3.18 2.92 1.09 5.27 7.

.27 .48 - .07 .61 7.

.00 .00 .00 .00 7.
4.11 3.35 1.71 6.51 7.

.00 .00 .00 .00 7.

.00 .00 .00 .00 7.

.00 .00 .00 .00 7.

.12 .35 -.13 .37 7.

.01 .04 -.02 .05 7.

.12 .17 -.00 .24 7.

.00 .00 .00 .00 7.

.00 .00 .00 .00 7.

.76 1.50 -.31 1.84 7.
00 .00 .00 .00 7.

1.02 1.59 -.12 2.15 7.

RETURNABLES COUNT
Plastics .30 1.03 -.44 1.04 7.
Aluin.mi 6.71 7.15 1.59 11.84 7.
Glass .00 .00 .00 .00 7.

Mean Sample Wt: 238.29
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EXHIBIT 2—13

WASTE COMPOSITION SUMMARY - GOVERNMENT OFFICES
SUMMER 1989

Ca t ego ry

PAPER
Corrugated/kraft
Newsprint
Off ice/computer
Magazines/glossy
Book/phone books
Non-Corrug. Crd8d.
Mixed

Subtotal

PLASTICS
Cl-ear
Color
LOPE
F i Ims
Green
Clear
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun./stumps

Subtotal:

ORGAN ICS
Lumber
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

METALS
Food Contnr./foil
Beverage Cans
Misc. Aluminum
Food container
Other
Bimetat. Cans

Subtotal:

NORGANICS
- Non-bulk ceramics

Misc. Inorganics
Subtotal:

Mean Sample Wt: 225.63

SAMPLE#/ROUTE/DATE
#1

UCL% SAMPLES

5.69 47.
10.65 47.
57.64 47.
2.58 47.
3.52 47.
4.15 47.

15.83 47.
88.61 47.

WGHTD ST.
AVRGE% 0EV. LCLX

4.75 3.86 3.81
9.04 6.60 7.43

51.96 23.29 46.29
1.80 3.20 1.02
2.61 3.71 1.71
3.24 3.72 2.34

12.41 14.02 9.00
85.82 11.44 83.03

HDPE contnr.
HOPE contnr.

& Bags
PET contnr.
PET contnr.

.08 .17 .04 .13 47.

.08 .21 .03 .13 47.

.06 .11 .03 .09 47.
1.73 1.58 1.34 2.11 47.

.04 .09 .02 .06 47.

.13 .27 .07 .20 47.

.08 .34 .00 .17 47.

.20 .87 . .01 .41 47.

.00 .00 .00 .00 47.
2.13 3.08 1.38 2.88 47.
4.55 4.87 3.36 5.73 47.

.11 .48 -.01 .22 47.

.00 .05 - .01 .02 47.

.11 .49 .01 .23 47.

.05 .21 - .00 .10 47.

.81 1.78 .37 1.24 47..00 .00 .00 .00 47.

.66 .85 .46 .87 47.

.05 .21
- .00 .10 47.2.30 4.10 1.30 3.30 47.

.61 2.10 .10 1.12 47.
4.48 6.99 2.77 6.18 47.

2.17 1.44 1.82 2.52 47.
.33 .86 .12 .54 47.
.08 .16 .04 .12 47.
.00 .00 .00 .00 47.

2.58 1.69 2.16 2.99 47.

.81 1.21 .52 1.11 47.

.70 .47 .59 .82 47..17 .54 .04 .30 47.

.36 .37 .26 .45 47.

.28 .61 .13 .43 47.

.00 .00 .00 .00 47.2.32 1.82 1.88 - 2.76 47.

.02 .09 - .00 .06 47.

.01 .06 - .00 .02 47.

.03 .10 .00 .05 47.

.00 .00 .00 .00 47.

.00 .04 - .01 .02 t7.

.08 .50 - .04 .21 47.

.03 .10 .00 .05 47.

.00 .00 .00 .00 47..00 .00 .00 .00 47.

.00 .02 - .00 .01 47.

.12 53 .01 .25 47.

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

Subtotal:

RETURMA8LES COUNT
P last i Cs
Aluminum
Glass

.73
10.15

1 .32

2.45 .13 1.32
15.77 6.30 13.99
4.07 .33 2.31

2 — 15
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EXHIBIT 2—14

WASTE COMPOSITION SUMMARY - CORRECTIONAL FACILITIES

SUMMER 1989

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

Subtotal:

YARD WASTE
Grass/ Leaves
Brush/prun. /stumps

Subtotal:

ORGAN ICS
Luner
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

METALS
Food Contnr./foil
Beverage Cans
Misc. Aluminisn
Food container
Other
Birnetat 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:

SAMPLE#/ROUTE/DATE
#1

Urt X SAMPLPS

Category
UGHTO ST.
AVRCF’. nFV

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
PoLypropylene
Polystyrene
Misc. Plastics

Subtotal:

- LCL%
-

8.05 6.98 5.35 10.74 20.
6.63 4.80 4.78 8.48 20.
5.86 7.50 2.97 8.76 20.

.70 1.24 .22 1.18 20.

.70 2.21 -.15 1.56 20.
2.17 2.70 1.13 3.21 20.

11.78 7.51 8.89 14.68 20.
35.90 14.07 30.47 41.33 20.

.24 .35 .11 .38 20.

.46 .65 .21 .71 20.

.11 .21 .03 .19
V

20.
8.56 7.44 5.69 11.43 20.

.27 .91 - .08 .62 20.

.12 .35 -.01 .26 20.

.10 V .38 -.04 .25 20.

.23 .79 - .07 .54 20.

.00 .00 .00 .00 20.
3.05 4.01 1.50 4.60 20.

13.15 8.74 9.78 16.52 20.

14.09 20.64 6.13 22.05 20.
1.70 2.81 .62 2.79 20.

15.79 22.61 7.07 24.51 20.

1.64 2.47 .69 2.59 20.
4.00 3.55 2.62 5.37 20.
1.06 4.94 -.85 2.96 20.
2.31 1.85 1.60 3.02 20.

.05 .18 - .03 .12 20.
10.00 11.01 5.76 14.25 20.
4.62 5.63 2.45 6.79 20.

23.67 14.15 18.21 29.13 20.

1.24 1.31 .73 1.74 20.
.27 .94 - .09 .64 20.
.12 .29 .01 .24 20.
.00 .00 .00 .00 20.

1.63 2.17 .80 2.47 20.

.33 .50 .14 .52 20.

.45 .40 .30 .61 20.

.20 .46 .02 .38 20.
1.31 2.86 .21 2.41 20.
2.59 3.82 1.11 4.06 20.

.00 .00 .00 .00 20.
4.88 4.74 3.05 6.71 20.

.20 .70 -.06 .47 20.
4.48 6.56 1.95 7.01 20.
4.69 6.72 2.10 7.28 20.

.00 .00 .00 .00 20.

.00 .00 .00 .00 20.

.27 .93 - .09 .63 20.

.01 .04 -.00 .03 20.

.00 .00 .00 .00 20.

.00 .00 .00 .00 20.

.00 .00 .00 .00 20.

.28 .92 - .07 .64 20.

RETURNABLES COUNT V

Plastics .82 3.66 -.59 2.23 20
ALunin.an 4.22 11.00 -.02 8.47 20.
Glass .79 3.46 -.54 2.13 20.

Mean Sample Ut: 220.23
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EXHIBIT 2—15

WASTE COMPOSITION SUMMARY - COLLEGES
SUMMER 1989

Category

PAPER
Corrugated/kraft
Newsprint
Off i ce/computer
Magazines/glossy
Book/phone books
Non-Corrug. Crdgd.
Mixed

Subtotal:

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun. /stumps

Subtotal:

ORGAN ICS
Lumber
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

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 HHU

Subtotal:

SAMPLE#/ROUTE/DATEWGHTD ST.
AVRGE/. 0EV. LCL% UCL7. SAMPLES

8.88 6.72 6.29 11.47 20.5.30 4.15 3.70 6.91 20.22.88 19.84 15.23 30.53 20.5.48 6.55 2.96 8.01 20.8.10 11.33 3.73 12.47 20.3.58 3.87 2.09 5.08 20.12.56 11.63 8.08 17.05 20.66.80 20.09 59.05 74.55 20.

.30 .48 .11 .48 20..24 .61 .00 .47 20..08 .16 .02 .15 20.3.65 2.37 2.73 4.56 20..44 1.62 -.19 1.07 20..27 .46 .09 .45 20..01 .03 - .00 .02 20..02 .08 -.01 .05 20..00 .00 .00 .00 20.1.95 .96 1.59 2.32 20.6.94 2.91 5.82 8.07 20.

.38 1.64 -.25 1.01 20..35 1.92 -.39 1.09 20..73 2.46 -.22 1.68 20.

.89 1.46 .33 1.46 20.1.54 2.13 .72 2.36 20..24 .78 -.06 .54 20..73 .99 .34 1.11 20..09 .20 .01 .16 20.15.33 21.99 6.85 23.81 20.2.05 3.07 .87 3.24 20.20.87 21.52 12.57 29.17 20.

1.39 1.62 .76 2.01 20..42 .85 .10 .75 20..23 .46 .06 .61 20..00 .00 .00 .00 20.2.05 1.86 1.33 2.76 20.

.17 .28 .06 .27 20..62 .59 .39 .84 20..08 .22 -.01 .16 20..44 .64 .19 .69 20.1.31 2.25 .44 2.17 20..00 .00 .00 .00 20.2.61 2.60 1.60 3.61 20.

.00 .00 .00 .00 20..00 .00 .00 .00 20..00 .00 .00 .00 20.

.00 .00 .00 .00 20..00 .00 .00 .00 20..01 .05 * .01 .03 20..00 .00 .00 .00 20..00 .00 .00 .00 20..00 .00 .00 .00 20..00 .00 .00 .00 20..01 .05 -.01 .03 20.
RETURNA8LES COUNT

Plastics .87
ALuninn 6.82
Glass 1.57

Mean SampLe Ut: 241.36

3.97 - .66
10.31 2.84
721 -1.21

2.40
10.79
4.35

20.
20.
20.
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EXHIBIT 2—16

WASTE COMPOSITION SUMMARY — TRANSPORTATION HUBS
SUMMER 1989

Ca teory

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

Subtotal:

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun./stumps

Subtotal:

ORGAN ICS
Liter
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

METALS
Food Contnr./foil
Beverage Cans
Misc. Alimiinn
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 1.09
Altjiinum 13.48
Glass 6.50

Mean Sample Ut: 230.21

SAMPLE#/ROUTE/DATE

tiri SAMPLES
WGHTD ST.
AVRGE% DFV LCL%

6.58 6.68 4.94 8.23 46.
30.48 13.51 27.15 33.81 46.
7.04 13.49 3.71 10.36 46.
1.49 1.50 1.12 1.86 46.

.92 2.06 .42 1.43 46.
2.25 3.03 1.50 3.00 46.

.16.49 10.70 13.86 19.13 46.
65.26 14.36 61.72 68.80 46.

.27 .37 .18 .36 46.

.34 .61 .19 .49 46.

.06 .13 .03 .09 46.
3.23 3.04 2.48 3.98 46.

.12 .30 .05 .19 46.

.25 .40 .15 .34 46.

.09 .22 .04 .15 46.

.07 .35 -.01 .16 46.

.00 .00 .00 46.
1.36 1.36 1.02 1.70 46.
5.79 3.53 4.92 6.66 46.

.49 3.28 -.32 1.30 46.

.00 .00 .00 .00 46.

.49 3.28 -.32 1.30 46.

.60 .97 .37 .84 46.
3.56 3.74 2.64 4.48 46.

.43 2.20 -.11 .97 46.
2.32 3.11 .1.55 3.08 46.

.27 .74 .09 .46 46.
2.18 3.55 1.31 3.06 46.
2.65 5.04 1.41 . 3.89 46.

12.02 8.83 9.84 14.20 46.

3.73 2.97 3.00 4.47 46.
1.09 1.01 .84 1.34 46.

.73 .91 .50 .95 46.
2.03 5.82 .59 3.46 46.
7.58 6.88 5.89 9.28 46.

.51 .71 .33 .68 46.
1.11 .70 .94 1.28 46.

.11 .42 .01 .21 46.

.67 1.14 .39 .95 46.
2.65 3.52 1.79 3.52 46.

.00 .00 .00 .00 46.
5.05 3.89 4.09 6.00 46.

.08 1.05 -.17 .34 46.
3.23 7.64 1.35 5.12 46.
3.32 7.65 1.43 5.20 46.

.00 .00 .00 .00 46.

.00 .00 .00 .00 46.

.03 .12 .00 .06 46.

.04 .08 .02 .05 46.

.00 .00 .00 .00 46.

.00 .00 .00 .00 46.

.42 1.71 .00 .85 46.

.49 1.75 .06 .92 46.

3.29 .28 1.90 46.
21.27 8.24 18.73 46.
17.22 2.25 10.74 46.
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SECTION 3

INSTITUTIONAL WASTE ANALYSIS
FALL 1989

APPROACH

Field sorting and weighing procedures in Fall 1989 were similar to Summer 1989
activities (Section 3). The purpose of the waste sorting and classification
was to estimate waste types and quantities generated from selected
institutional facilities served by City forces. For the Fall 1989 activities,
field work for the institutional waste sector commenced on Monday, October 30,
1989, with sorting activities completed by Saturday, November 4, 1989. As in
the preceding season, institutional waste loads originated from pre—designated
City routes, generally described by the project’s 14 institutional types
(including Public High Schools). Institutional waste loads were delivered to
two work sites for sampling, measurement, and weighing activities.

A listing of institutional loads delivered to each work site is given in
Exhibits 3—1 and 3—2. The number of incoming vehicles ranged from four to
seven vehicles on a daily basis; each vehicle was identified by originating
borough, Department of Sanitation collection route, and by institutional type.

The number of refuse samples obtained and sorted by components per
institutional type is shown in Exhibit 3-3. A total of 312 institutional
waste samples were sorted and classified according to 45 component categories
during the Fall 1989 activities.

WASTE COMPOSITION RESULTS

Tabulated composition results for each of the 14 institutional categories are
presented sequentially in Exhibits 3—4 through 3—17, as follows:

Exhibit Institutional Category No.

3—4 Elementary Schools
3—5 Junior High Schools
3—6 Private Schools (Kindergarten—8th Grade)
3—7 Private Schools (6th—l2th Grade)

3-1
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3—8 Psychiatric Hospitals
3—9 Skilled Nursing Facilities
3—10 Municipal Hospitals
3—11 Teaching Hospitals
3—12 Non—Profit Hospitals
3—13 Government Offices
3—14 Correctional Facilities
3—15 Colleges
3—16 Public High Schools
3—17 Transportation Hubs

Summary calculations of component percentages 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
institutional categories.

Waste composition data from the daily institutional sample loads sorted during
the seasonal period are presented in Volume 8.

3—2
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EXHIBIT 3—1

INSTITUTIONAL LOADS DELIVERED TO PITS SITE
FALL 1989

Daily. InstitutionalDate Load No. Borough Generator Tract/Route Category No.
10/30/89 1 MN College Control 6 12

2 QN Correctional Control 9 11
3 SI Private (6—12) Control 10 4
4 QN Private (K—B) Control 14 3

10/31/89 1 BX Elementary Control 7 1
2 QN Public H.S. Control 20 13
3 QN Elementary Control 13 1
4 QN Elementary Control 12 1
5 MN Trans. Hub Control 18 14

11/01/89 1 MN Trans. Hub Control 19 14
2 MN College Control 6 12
3 QN Correctional Control 9 11
4 MN Trans. Hub Control 19 14
6 MN Trans. Hub Control 19 14
7 MN Trans. Hub Control 19 14

11/02/89 1 MN Trans. Hub Control 19 4
2 BK Govt. Office Control 4 10
3 BX Elementary Control 7 1
4 SI Private (K—B) Control 14 3
5 MN Trans. Hub Control 19 14
6 QN Private (6—12) Control 10 4
8 MN Trans. Hub Control 18 14

11/03/89 1 QN Public H.S. Control 20 12
2 MN College Control 6 1
3 QN Elementary Control 12 1
4 QN Correctional Control 9 11
5 QN Elementary Control 13 1

3—3
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V EXHIBIT 3—2

INSTITUTIONAL LOADS DELIVERED TO HAMILTON AVENUE SITE
V FALL 1989

Daily Institutional
Date Load No. Borough Generator Tract/Route Category No.
10/30/89 V I BK Govt. Office Control 4 10

2 BK Elementary Control 3 1
V

3 QN Non—profit Control 17 9
4 MN Municipal Control 15 7
5 QN Skill. Nurs. Control 11 6

10/31/89 1 BK Govt. Office Control 4 10
2 SI Teaching Hosp. Control 16 8
3 BK Psych. Hasp. Control 1 5
4 BX Skill. Nurs. Control 8 6

11/01/89 1 BK Govt. Office Control 4 10
2 V BK Elementary Control 3 1
3 BX Skill. Nurs. Control 8 6
4 BK Junior H.S. V Control 2 2
5 MN Municipal Control 15 7

11/02/89 1 BK Govt. Office Control 4 10
2 QN Non—profit Control 17 9
3 QN Skill. Nurs. Control 11 6
4 BK Psych. Hosp. Control 1 5
5 MN Municipal Control 15 V 7

11/03/89 1 BK Govt. Office Control 4 10
2 BK V Elementary Control 3 1
3 SI Teaching Hosp. Control 16 8
4 BX Skill. Nurs. Control 8 6
5 BK Junior H.S. Control 2 2

11/04/89 1
V

BK Govt. Office Control 4 10
2 BK Psych. Hosp. Control 1 5
3 BK Elementary Control 7 1
4 MN Municipal Control 15 7
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EXHIBIT 3—3

SORT SAMPLES OBTAINED BY INSTITUTIONAL CATEGORY
FALL 1989

CATEGORY INSTITUTIONAL TYPE NUMBER OF
SORT SAMPLES

1 Elementary Schools 31

2 Junior High Schools 21

3 Private Schools, K—8th Grade 17

4 Private Schools, 6—12th Grade 14

5 Psychiatric Hospitals 20

6 Skilled Nursing Facilities 22

7 Municipal Hospitals 21

8 Teaching Hospitals 19

9 Non—profit Hospitals 23

10 Government Hospitals 25

11 Correctional Facilities 22

12 Colleges 24

13 Public High Schools 24

14 Transportation Hubs 29

TOTAL
312

3—5
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EXHIBIT 3—4

WASTE COMPOSITION SUMMARY - ELEMENTARY SCHOOLS

FALL 1989

Category

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

Subtotal:

PLASTICS
Clear HOPE conrnr.
Color HDPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun. /stumps

Subtotal:

ORGAN ICS
Lumber
Texti tes
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

METALS
Food Contnr./foit
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 14MW

Subtotal:

-.45 1.22
.32 7.64

-.23 2.69

SAMPLE#/ROUTE/OATE
#1

1J(t5 SAMPLES

WGHTD ST.
AVRGE% DEV. LCL%

12.56 7.69 10.24 14.89 31.
3.24 5.13 1.69 ‘..79 31.
3.97 5.37 2.34 5.59 31.
1.18 1.86 .61 1.74 31.
2.02 3.82 .87 3.18 31.
3.44 5.83 1.68 5.20 31.

19.55 13.32 15.52 23.58 31.
45.96 16.44 40.99 50.93 31.

.12 .15 .07 .17 31.

.09 .31 -.00 .18 31.

.01 .04 .00 .02 31.
4.42 2.34 3.71 5.13 31.

.02 .06 .00 .04 31.

.03 .15 -.01 .08 31.

.02 .08 -.00 .05 31.

.10 .30 .01 .19 31.
3.01 3.26 2.02 3.99 31.
2.79 3.86 1.62 3.95 31.

10.62 4.08 9.38 11.85 31.

5.45 6.32 3.54 7.36 31.
.00 .00 .00 .00 31.

5.45 6.32 3.54 7.36 31.

.94 2.56 .17 1.72 31.

.65 1.09 .32 .98 31.

.33 2.26 -.35 1.01 31.
1.13 .85 .87 1.38 31.

.42 1.45 -.02 .85 31.
18.00 11.35 14.57 21.43 31.
3.47 4.02 2.25 4.69 31.

24.96 12.84 21.06 28.82 31.

.64 .79 .40 .88 31.

.23 .38 .11 .34 31.

.05 .11 .01 .08 31.

.03 .20 -.03 .09 31.

.94 1.00 .64 1.24 31.

.36 1.19 -.00 .72 31.

.33 .33 .23 .43 31.

.19 .44 .05 .32 31.
3.31 2.40 2.58 4.03 31.

.80 1.34 .40 1.21 31.

.00 .00 .00 .00 31.
4.98 2.30 4.28 5.68 31.

.69 2.58 -.09 1.47 31.
6.34 11.69 2.80 9.87 31.
7.03 11.76 3.47 10.59 31.

.00 .00 .00 .00 31.

.00 .00 .00 .00 31.

.00 .00 .00 .00 31.

.01 .03 .00 .02 31.

.00 .00 .00 .00 31.

.01 .05 -.00 .02 31.

.06 .30 -.03 .15 31.

.08 .32 -.02 .18 31.

RETURNABLES COUNT
Plastics
Aluminum
Glass

.38 2.77
3.98 12.09
1.23 ‘.82

Mean Sample Wt: 286.06

31.
31.
31.
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t.XH1bII 3-5

WASTE COMPOSITION SUMMARY - JUNIOR HIGH SCHOOLS
FALL 1989

Category

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

Subtotal:

________________________________________________

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
P01 ypropyl ene
Polystyrene
Misc. Plastics

Subtotal:

___________________________________________________

YARD WASTE
Grass/Leaves
Brush/prun. /stumps

Subtotal:

___________________________________________________

ORGAN ICS
Lumber
Text i(es
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

METALS
Food Contnr./foit
Beverage Cans
Misc. Aluminum
Food container
Other
Bimetal Cans

Subtotal:

INORGANICS
Non-bulk ceramics
MiSC. Inorganics

Subtotal:

HAZARDOUS WASTE
Pesticides
Non-pestic. poisons
Pai nt/Solvent/fuel
Dry Cell batteries
Car Batteries
Medical Waste
Misc 8MW

Subtotal:

UGKTD ST.
AVR(F rwv

SAMPLE#/ROUTE/DATE
#1

cSMPI Fc
. - LCL%

11.20 4.47 9.52 12.88 21.4.40 4.93 2.54 6.25 21.5.56 3.55 4.23 6.90 21.1.58 2.09 .79 2.37 21.2.92 2.97 LBO 6.03 21.12.72 7.35 9.96 15.48 21.11.96 4.01 10.45 13.47 21.50.34 12.15 45.78 54.90 21.

.08 .13 .03 .12 21..06 .16 .00 .12 21..07 .11 .02 .11 21.2.51 1.35 2.00 3.02 21..01 .03 -.00 .02 21..08 .13 .04 .13 21..02 .06 -.00 .04 21..01 .03 .00 .02 21..77 1.11 .35 1.19 21..76 .81 .46 1.07 21.4.37 1.95 3.64 5.10 21.

2.48 4.55 .77 4.19 21..00 .00 .00 .00 21.2.48 4.55 .77 4.19 21.

1.08 1.90 .37 1.79 21..51 .73 .24 .79 21..00 .00 .00 .00 21.1.77 .78 1.48 2.07 21.1.50 3.26 .27 2.72 21.19.78 11.87 15.32 24.23 21.7.44 7.34 4.68 10.19 21.32.07 12.43 27.41 36.74 21.

.81 .79 .52 1.11 21..06 .13 .01 .12 21..03 .13 -.02 .08 21..00 .00 .00 .00 21..91 .78 .62 1.20 21.

.26 .35 .12 .39 21..17 .15 .11 .23 21..00 .00 .00 .00 21.1.91 2.16 1.10 2.72 21.1.03 2.53 .08 1.98 21..00 .00 .00 .00 21.3.37 2.81 2.32 4.43 21.

.00 .00 .00 .00 21.6.45 10.92 2.35 10.55 21.6.65 10.92 2.35 10.55 21.

.00 .00 .00 .00 21..00 .00 .00 .00 21..00 .00 .00 .00 21..00 .01 -.00 .01 21..00 .00 .00 .00 21..00 .00 .00 .00 21..00 .00 .00 .00 21..00 .01 -.00 .01 21.
RETURNABLES COUNT

Plastics .45 2.03 -.31 1.21 21.Aluminum 2.27 7.13 -.41 4.95 21.Glass 1.11 2.59 .13 2.08 21.Mean Sample Ut: 253.53
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EXHI8IJ 3—6

WASTE COMPOSITION SUMMARY - PRIVATE SCHOOLS (K-8TH GRADE)

FALL 1989

Category

PAPER
Corrugated/kraft
Newsprint
Office/computer
Magazines/glossy
Book/phone books
Non-Corrug. Crd8d.
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
Brush/prun. /stumps

Subtotal:

_______________________________________________________

OR GA N ICS
Lumber
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

____________________________________________________

GLASS
Clear container
Green container
Brown container
Misc. Glass

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:

SAMPLE#/ROUTE/DATE

UCL cAMPI FS
WGHTD ST.
AVRGE7. 0EV. LCL%

12.66 6.86 9.76 15.55 17.
4.36 4.12 2.62 6.10 17.
1.62 .57 .53 2.71 17.
1.40 1.96 .58 2.23. 17.
2.73 6.34 .90 4.56 17.
2.11 3.55 .61 3.61 17.

27.32 13.69 21.54 33.10 17.
52.21 16.81 45.95 58.46 17.

.18 .37 .02 .34 17.

.25 .28 .13 .37 17.

.03 .08 - .00 .06 17.
4.11 2.32 3.13 5.09 17.

.04 .08 .00 .07 17.

.18 .30 .05 . .30 17.

.13 .20 .05 .21 17.

.00 .01 - .00 .01 17.
1.28 .79 .95 1.62 17.

.79 1.81 .02 1.55 17.
6.98 3.52 5.50 8.47 17.

8.61 11.92 3.58 13.64 17.
.95 2.79 - .23 2.13 17.

9.56 11.42 4.74 16.38 17.

.18 .64 - .09 .44 17.
1.75 3.18 .41 3.10 17.

.07 .12 .02 .12 17.

.47 .44 .28 .65 17.

.00 .00 .00 .00 17.
21.18 17.05 13.99 28.38 17.
2.62 4.54 .70 4.54 17.

26.27 17.08 19.06 33.47 17.

.63 .65 .36 .90 17.

.04 .10 .00 .09 17.

.14 .46 - .05 .33 17.

.09 .49 - .12 .30 17.

.90 .83 .55 1.25 17.

.95 .76 .63 1.27 17.

.57 .59 .32 .82 17.

.08 .27 - .03 .19 17.
1.25 1.13 .77 1.72 17.

.93 1.51 .30 1.57 17.

.00 .00 00 .00 17.
3.78 2.38 2.77 4.78 17.

.04 .16 -.02 .11 17.

.18 .65 -.09 .46 17.

.23 .81 -.11 .57 17.

.00 .00 .00 .00 17.

.00 .00 .00 .00 17.

.05 .20 -.04 .14 17.

.03 .12 -.02 .08 17.

.00 .00 .00 .00 17.

.00 .00 .00 .00 17.

.00 .00 .00 .00 17.

.08 .22 -.02 .17 17.

RETURNABLES COUNT
Plastics .33 1.66 -.37 1.03 17.
Aluminum 6.73 17.05 - .47 13.92 17.
Glass 205 8.20 -1.41 5.51 17.

Mean Sample Wt: 284.17
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EXHIBIT 3—7

WASTE COMPOSITION SUMMARY - PRIVATE SCHOOLS 6-12TH GRADE)
FALL 1989

Category

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

Subtotal:

___________________________________________________

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Pastics

Subtotal:

_______________________________________________________

YARD WASTE
Grass/Leaves
Brush/prun. /stumps

Subtotal:

_________________________________________________

ORGAN ICS
Lumber
Textiles
Rubber
F i flea
Diapers
Foodwaste
Misc. Organics

Subtotal:

___________________________________________________

GLASS
Clear contarner
Green container
Brown container
Misc. Glass

Subtotal

_______________________________________________________

ME TA L S
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:

_______________________________________________________

RETURNA8LES COUNT
Plastics
Aluminum
Glass

SAMPLE#/ROUTE/DATEWGHTD ST. #1AVRGE 0EV. LCL% UCL% SAMPLES

14.02 8.10 10.21 17.83 14.4.34 5.77 1.63 7.05 14.2.63 3.49 .99 4.27 14..42 1.37 -.23 1.06 14.1.23 2.03 .27 2.19 14.1.95 3.87 .13 3.78 11..24.77 9.77 20.17 29.37 14.49.36 11.96 43.74 54.98 14.

.06 .12 .00 .12 14..08 .10 .03 .13 14..01 .02
- .00 .02 14.3.59 1.95 2.68 4.51 14..01 .02 - .00 .01 14..10 .18 .01 .18 16..13 .36
- .03 .30 14..00 .00 .00 .00 14..38 .46 .16 .60 14..87 1.56 .14 1.60 14.5.23 2.07 4.26 6.20 14.

29.65 15.63 22.29 37.00 14..06 .12 .00 .12 14.29.71 5.57 22.38 37.03 14.

.01 .04
- .00 .03 14.1.12 1.17 .57 1.66 14..00 .00 .00 .00 14.• .42 .49 .19 .65 14..00 .00 .00 .00 14.8.13 5.83 5.39 10.88 14..69 .79 .32 1.06 14.10.37 5.68 7.70 13.05 14.

.63 .46 .41 .85 14..06 .23 -.05 .17 14..04 .11
- .02 .09 14..15 .31 .00 .29 14..88 .53 .63 1.13 16.

.33 .34 .17 .49 14.1.49 1.16 .94 2.03 14..08 .32
- .07 .24 14..74 1.12 .22 1.27 14.1.67 291 .30 3.04 14..00 .00 .00 .00 14.4.32 3.56 2.64 6.00 14.

.00 .00 .00 .00 14.O0 .00 .00 .00 14..00 .00 .00 .00 16.

.00 .00 .00 .00 14..00 .00 .00 .00 14..00 .00 .00 .00 14..00 .00 .00 .00 - 14..00 .00 .00 .00 14..00 .00 .00 .00 16..14 .33 - .01 .29 14..14 .32 -.01 .29 14.

Mean Sample Wt: 281.47

.13 .89
- .29 .55 14.23.32 62.86 -6.26 52.91 14.1.19 2.41 .06 2.33 14.
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EXHIBIT 3—8

WASTE COMPOSITION SUMMARY - PSYCHIATRIC HOSPITALS

FALL 1989

Category

PAPER

Cocrugated/kraft
Newsprint

Office/computer
Magazines/glossy
Book/phone books
Non-Corrug. CrdBd.
Mixed

Subtotal:

______________________________________________________

PIASTICS
Clear nOPE ccntnr.
Color HDPE contnr.
LOPE

Films & Bags
Green PET contnr.
Clear PET contnr.
PVC

Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

______________________________________________________

YARD WASTE

Grass/ Leaves
Brush/prun. /stucnps

Subtotal:

__________________________________________________________

ORGAN ICS
Lumber

Textiles
Rubber

Fines

Diapers

Foodwaste
Misc. Organics

Subtotal:

___________________________________________________

GLASS

Clear container
Green container
Brown container
Misc. Glass

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:

_______

WGHTD ST.
AVRGF DFV

SAMPLE#IROUTE/DATE

#1
UCL SAMPLESLCL%

-

10.79 5.13 8.81 12.77 20.
3.70 3.28 2.4 6.96 20.
3.72 4.19 2.10 5.34 20.
2.13 2.56 1.14 3.12 20.
1.26 1.93 .52 2.01 20.
5.11 5.35 3.04 7.17 20.

10.37 7.32 7.54 13.19 20.
37.08 15.91 30.94 43.21 20.

.14 .18 .07 .21 20.

.54 1.04 .14 .95 20.

.19 .39 .04 .34 20.
6.45 3.55 5.08 7.82 20.

.17 .50 - .02 .36 20.

.18 .21 .10 .26 20.

.06 .11 - .00 .08 20.

.44 .99 .06 .82 20.
1.54 3.00 .38 2.69 20.
6.95 3.48 3.61 6.29 20.

14.66 5.20 12.65 16.66 20.

.97 2.88 .14 2.08 20.

.00 .00 .00 .00 20.

.97 2.88 - .14 2.08 20.

.19 .60 - .04 .42 20.
3.71 3.54 2.34 5.07 20.

.00 .00 .00 .00 20.
1.63 .99 1.25 2.02 20.
1.73 3.09 .54 2.92 20.

13.34 7.42 10.48 16.21 20.
5.25 4.93 3.35 7.15 20.

25.86 10.28 21.90 29.83 20.

4.00 5.18 2.00 6.00 20.
.76 1.06 .35 1.17 20.
.70 1.62 .07 1.32 20.

5.37 13.59 .13 10.61 20.
10.83 17.33 4.15 17.52 20.

.31 .36 .17 .45 20.

.68 .44 .31 .65 20.

.00 .00 .00 .00 20.
5.30 4.29 3.65 6.95 20.
2.64 2.62 1.63 3.65 20.

.00 .00 .00 .00 20.
8.74 5.68 6.62 10.85 20.

.02 .05 - .00 .04 20.
1.72 4.90 -.17 3.61 20.
1.74 4.90 -.15 3.63 20.

.00 .00 .00 .00 20.

.00 .00 .00 .00 20.

.00 .00 .00 .00 20.

.12 .46 - .06 .30 20.

.00 .00 .00 .00 20.

.00 .00 .00 .00 20.

.00 .00 .00 .00 20.

.12 .46 -.06 .30 20.

1.40 5.48 - .72 3.51 20.
5.21 18.23 -1.82 12.25 20.
3.93 17.77 -2.93 10.78 20.

268.58
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EXHIBIT 3—9

WASTE COMPOSITION SUMMARY — SKILLED NURSING FACILITIES

FALL 1989

Category
SAMPI.E#/ROUTE/DATE

WGHTD ST. #1
AVRGE% 0EV. SAMPLESPAPER

Corrugated/kraft
Newsprint
Office/computer
Magazines/glossy
Book/phone books
NOn-Corrug. Crd8d.
Mixed

Subtotal:

______________________________________________________

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
FiLms & Bags
Green PET contrir.
Clear PET contnr.
PVC
PoLypropyLene
Polystyrene
Misc. Plastics

Subtotal:

_______________________________________________________

YARD WASTE
Grass/Leaves
Brush/prun. /stumps

Subtotal:

___________________________________________________

ORGANtCS
Lumber
Textiles
Rubber
Fines
Diapers
Foodwaste

Misc. Organics
Subtotal:

_______________________________________________________

GLASS
Clear container

Green container
Brown container
Misc. Glass

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:

_______________________________________________________

RETURNA8LES COUNT
Plastics

Aluminum

Glass

Mean Sample Wt:

_______

LCL% UCL%

9.68 5.53 7.65 11.70 22.
3.28 4.10 1.78 4.78 22.
3.66 5.12 1.79 5.53 22.

.90 1.44 .38 1.43 22.

.71 1.49 .17 1.26 22.
1.73 2.48 .82 2.64 22.
9.57 4.40 7.95 11.18 22.

29.53 12.64 24.90 34.15 22.

.23 .40 .08 .37 22.

.15 .24 .06 .24 22.

.26 .46 .09 .43 22.
5.69 4.09 4.20 7.19 22.

.04 .07 .01 .06 22.

.02 .05 - .00 .03 22.

.32 .54 .12 .51 22.

.22 .49 .04 .40 22.
1.25 1.76 .60 1.89 22.
3.72 5.17 1.82 5.61 22.

11.89 8.09 8.93 14.85 22.

4.58 8.88 1.33 7.84 22.
.11 .57 -.10 .32 22.

4.70 8.89 1.44 7.95 22.

.28 .79 - .01 .57 22.
1.40 2.08 .64 2.16 22.

.11 .29 .01 .22 22.
1.66 .87 1.34 1.98 22.

19.52 11.80 15.21 23.84 22.
19.41 9.98 15.76 23.06 22.
6.43 4.98 4.60 8.25 22.

48.81 11.15 44.73 52.89 22.

.54 .68 .29 .79 22.

.04 .22 - .04 .12 22.

.00 .00 .00 .00 22.

.03 .12 -.02 .07 22.

.61 .71 .35 .87 22.

.18 .36 .05 .32 22.

.22 .36 .08 .35 22.

.05 .19 -.02 .12 22.
2.53 2.36 1.67 3.40 22.

.95 1.91 .25 1.65 22.

.00 .00 .00 .00 22.
3.93 2.66 2.96 4.91 22.

.00 .00 .00 .00 22.

.35 1.40 -.16 .86 22.

.35 1.40 -.16 .86 22.

.00 .00 .00 .00 22.

.00 .00 .00 .00 22.

.00 .00 .00 .00 22.

.01 .03 - .00 .02 22.

.00 .00 .00 .00 22.

.18 .53 -.02 .37 22.

.00 .00 .00 .00 22.

.19 .52 - .01 .38 22.

.75 4.02 - .72 2.23 22.
1.45 3.88 .03 2.87 22.

.56 2.29 -.28 1.39 22.
253.45
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bXH1II —10

WASTE COMPOSITION SUMMARY — MUNICIPAL HOSPITALS

FALL 1989

Cat ego y

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

Subtotal:

______________________________________________________

PLASTTCS
Clear lOPE contrir.
Color HOPE contnr.
LDPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

______________________________________________________

YARD WASTE
Grass/Leaves
Brush/prun. /stumps

Subtotal:

_________________________________________________

ORGAN ICS
Lumber
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

_________________________________________________

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

_______________________________________________________

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

Subtotal:

_______________________________________________________

tNORGANICS
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

WGHTD ST.
AVRF Fv

SAMPLE#/ROUTE/DATE
#1

UCL SAMPLFS
- LCL% --

• 19.99 7.96 17.00 22.98 21.

4.19 4.19 2.61 5.76 21.

6.30 6.50
V

3.86 8.74 21.

1.65 1.76 .99 2.31 21.

.62 1,39 .10 1.15 21.

343 3.87 1.98 4.88 21.

15.27 9.44 11.72 18.82 21.

51.46 11.68 47.07 55.84 21.

.19 .38 .05 .34 21.

.26 .57 .05 .48 21.

.44 1.39 -.08 .96 21.

4.48 3.28 3.25 5.72 21.
.74 2.31 -.13 1.61 21.

.05 .14 -.00 .10 21.

.12 .29 .01 .23 21.

.26 .60 .03 .48 21.

.77 1.58 .17 1.36 21.

2.87 2.94 1.77 3.97 21.
10.18 4.85 8.36 12.01 21.

1.17 4.66 -.58 2.92 21.
00 .00 .00 .00 21. 1

1.17 .66 -.58 292 21.

1.58 3.95 .09 3.06 21.

3.31 3.41 2.03 4.59 21.

.03 .09 -.01 .06 21.

1.45 1.43 .92 1.99 21.

5.60
5•33

3.60 7.60 21.

14.28 10.01 10.52 18.04 21.

5.13 5.39 3.10 7.15 21.

31.38 12.01 26.87 35.89 21.

1.85 1.74 1.20 2.50 21.
.08 .18 .02 .15 21.

.15 .37 .02 .29 21.

.18 .81 -.12 .49 21.

2.27 1S1 2.99 21.

.15 .30 .03 .26 21.

.38 .41 .23 .54 21.

.02 .07 -.01 V .04 21.

1.68 1.55 V 1.10 2.26 21.

.55 .92 .20 .89 21.

.00 .00 .00 .00 21.

2.77 1.92 2.05 3.49 21.

.02 .09 - .02 .05 21.

.24 .69 -.03 .50 21.

.25 .70 -.01 .51 21.

.00 .00 .00 .00 21.

.00 .00 .00 .00 21.
•. .00 V .00 .00 .00 21.

.00 .00 .00 .00 21.

.00 .00 .00 .00 21.

.37 1.37 -.14 .88 21.

.15 .68 -.10 .41 21.

.52 1.48 -.04 1.08 21.

.25
4.01
3.09

Mean Sample Wt: 263.41

.94 - .10 .61
7.98 1.02 7.01

1302 -1.80 7.98

21.
21.
21.
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Afl1O1I i—Il

WASTE COMPOSITION SUMMARY - TEACHING HOSPITALS
FALL 1989

Category

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

Subtotal:

___________________________________________________

P LA ST T CS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

__________________________________________________________

YARD WASTE
Grass/Leaves
Brush/prun. /stumps

Subtotal:

___________________________________________________

ORGAN tCS
Lumber
Texti Les
Rubber
Fines
Diapers
F oodwas Fe
Misc. Organics

Subtotal:

_______________________________________________________

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

____________________________________________________

METALS
Food Contnr./foil
Beverage Cai,s
Misc. Aluminum
Food container
Other
Bimetal Cans

Subtotal:

_________________________________________________

!NORGANICS
Non-bulk ceramics
Misc. Inorganics

Subtotal:

_______________________________________________________

HAZARDOUS WASTE
Pesticides
Non-pestic. poisons
Paint/Solvent/fuel
Dry Cell batteries
Car Batteries
Medical Waste
Misc 1*1W

Subtotal:

_______________________________________________________

RETURNA8LES COUNT
Plastics
Aluminum
Glass

WGHTD
AVR(1F%

ST.
flFV

SAMPLE#/ROUTE/DATE
#1

cAMP[F9
-_ - .. LCL%

10.56 5.25 8.48 12.64 19.5.42 4.05 3.81 7.03 19.9.50 10.41 5.37 13.63 19.1.72 2.43 .76 2.69 19.3.21 4.60 1.39 5.04 19.5.31 5.50 3.13 7.49 19.15.12 7.74 12.05 18.19 19.50.85 12.88 45.74 55.95 19.

.06 .12 .01 .10 19..19 .30 .07 .31 19..29 .65 .03 .55 19.5.13 1.86 4.40 5.87 19..02 .05 .00 .04 19..04 .08 .01 .08 19..28 .67 .01 .54 19..27 .43 .10 .44 19..29 .62 .04 .53 19.4.63 336 3.29 5.96 19.11.19 4.57 9.38 13.01 19.

5.63 8.87 2.11 9.15 19..00 .00 .00 .00 19.5.63 8.87 2.11 9.15 19.

.17 .73 -.12 .46 19.3.90 4.38 2.16 5.64 19..08 .32
- .05 .20 19..80 .61 .56 1.04 19.2.48 2.31 1.57 3.40 19.12.59 6.93 9.84 15.34 19.7.49 4.76 5.61 9.38 19.27.51 8.93 23.96 31.05 19.

1.20 1.60 .56 1.83 19..14 .21 .06 .23 19..03 .08 .00 .07 19..00 .00 .00 .00 19.1.37 1.73 .68 2.06 19.

.24 .31 .11 .36 19..49 .36 .35 .64 19..05 .23 -.04 .15 19.1.15 1.84 .42 1.88 19..42 1.10 -.02 .85 19..00 .00 .00 .00 19.2.35 2.37 1.40 3.29 19.

.03 .10
- .01 .07 19..00 .00 .00 .00 19..03 .10 -.01 .07 19.

.00 .00 .00 .00 19..00 .00 .00 .00 19..00 .00 .00 .00 19..08 .25
- .02 .18 19..00 .00 .00 .00 19..99 2.02 .19 1.79 19..00 .00 .00 .00 19.1.07 2.00 .28 1.87 19.

Mean Sample Wt: 279.08

.62 2.36 -.31 1.56 19.5.70 17.42 -1.21 12.61 19..83 1.92 .07 1.59 19.
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EXHIBIT 3—12

WASTE COMPOSITION SUMMARY — NON-PROFIT HOSPITALS

FALL 1989

Cat egojy

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

Subtotal:

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtgtal:

YARD tJDSTE
Grass/Leaves
Brush/prun. /sturnps

Subtotal:

SAMPLE#/ROUTE/DATE
#1

un cauPi FS
WGHTD ST.
AVRG1t r)Fv

- - LCL%

19.81 6.18 17.60 22.02 23.
3.94 4.68 2.27 5.61 23:
3.70 4.86 1.97 5.44 23.
1.32 1.38 .82 1.81 23.
85 1.43 .33 1.36 23.

2.59 3:13 1.47 3.71 23.
19.64 11.25 15.62 23.66 23.
51.84 ‘0.33 48.15 55.54 23.

.33 .52 .14 .51 23.

.11 .14 .06 .16 23.

.09 .16 .04 .14 23.
4.82 2.01 4.10 5.54 23.

.03 .06 .01 .06 23.

.02 .04 .00 .04 23.

.11 .25 .02 .20 23.

.08 .12 .04 .12 23.
2.54 3.04 1.46 3.63 23.
4.72 4.25 3.20 6.24 23.

12.84 L62 11.19 14.50 23.

.26 .86 - .05 .56 23.

.00 .00 .00 .00 23.

.26 .86 - .05 .56 23.

.24 .61 .02 .46 23.
1.56 2.27 .75 2.37 23.

.30 .71 .04 .55 23.
1.27 .78 .99 1.55 23.
3.89 3.71 2.56 5.21 23.

17.90 11.54 13.77 22.02 23.
5.34 5.54 3.36 7.32 23.

30.49 10.82 26.62 34.35 23.

.82 .76 .55 1.09 23.

.16 .25 .05 .22 23.

.07 .22 - .01 .15 23.

.02 .09 - .01 .05 23.
1.04 .89 .72 1.36 23.

.29 .26 .20 .38 23.

.23 .23 .14 .31 23.

.00 .00 .00 .00 23.
2.03 2.08 1.29 2.78 23.

.45 .93 .11 .78 23.

.00 .00 .00 .00 23.
3.00 2.39 2.14 3.85 23.

.12 .58 -.08 .33 23.

.00 .00 .00 .00 23.

.12 .58 -.08 .33 23.

.00 .00 .00 .00 23.

.00 .00 .00 .00 23.

.00 .00 .00 .00 23.

.00 .01 -.00 .01 23.

.00 .00 .00 .00 23.

.29 .52 .10 .17 23.

.12 .53 -.07 .31 23.

.61 .92 .08 .74 23.

ORGAN ICS
Lumber
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

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

Subtotal:

INORGAMICS
Non-bulk ceramics
Misc. Inorganics

Subtotal.:

HAZARDOUS WASTE
Pesticides
Non-pestic. poisons
Paint/Solvent/fuel
Dry Cell batteries
Car 8atteries
Medical Waste
Misc HHW

Subtotal:

RETURNABLES COUNT
Plastics .51 1.63 -.07 1.10 23.
Aluminum 2.95 6.27 .71 5.20 23.
Glass L61 4.58 - .03 3.25 23.

Mean Sample Wt: 262.00
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WASTE COMPOSITION SUMMARY - GOVERNMENT OFFICES
FALL 1989

Category
SAMPLE#/ROUTE/DATEWGHTD ST. #1

AVRGE% DEV. UCLh SAMPLESPAPER
Corrugated/kraft
Newsprint
Off ice/computer
Magazines/glossy
Book/phone books
Non-Corrug. CrdBd.
Mixed

Subtotal:

________________________________________________________

PLAST i CS
Clear HDPE contnr.
Color HOPE contrir.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Ptastics

Subtotal:

_____________________________________________________

YARD WASTE
Grass/Leaves
Brush/prun. /stumps

Subtotal:

______________________________________________________

ORGAN ICS
Lumber
Textj les
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

_____________________________________________________

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

___________________________________________________

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

Subtotal:

___________________________________________________

INORGANICS
Non-bulk ceramics
Misc. lnorganics

Subtotal:

______________________________________________________

HAZARDOUS WASTE
Pesticides
Non-pestic. poisons
Pai nt/Solvent/fuel
Dry Cell, batteries
Car Batteries
Medical Waste
Misc HHW

Subtotal:

______________________________________________________

RETURNABLES COUNT
Plastics
Aluminum
Glass

Mean Sample Wt:________

LCL%

5.73 4.46 4.29 7.16 28.00
8.97 5.45 7.22 10.73 28.00

34.80 27.98 25.81 43.79 28.00
2.94 3.74 1.74 4.15 28.00
5.94 5.68 4.11 7.76 28.00
3.84 5.59 2.04 5.63 28.00

24.19 16.06 19.03 29.35 28.00
86.40 7.14 84.11 88.70 28.00

.10 .23 .03 .17 28.00
V .07 .15 .02 .12 28.00

.02 .06 - .00 .03 28.00
V2.78 1.80 2.20 3.36 28.00

.22 .97 - .09 .53 28.00

.09 .25 .01 .17 28.00

.03 .08 .01 .06 28.00

.02 .06 .00 .04 28.00

.52 .77 .27 .76 28.00
1.58 1.76 1.01 2.14 28.00
5.43 3.20

V

4.40 6.66 28.00

.07 .25 - .01 .15 28.00

.00 .00 .00 .00 28.00

.07 .25 - .01 .15 28.00

.00 .00 .00 .00 28.00

.44 1.18 .06 .82 28.00

.00 .02
- .00 .01 28.00

.66 .67 .44 .87 28.00

.02 .12 - .02 .06 28.00
1.35 2.29 .62 2.09 28.00

.11 .49 - .05 .26 28.00
2.57 2.69 1.71 3.44 28.00

1.88 1.17 1.51 2.26 28.00
V.63 1.11 .27 .99 28.00
.20 .50 .04 .36 28.00
.02 .09 .01 .05 28.00

2.73 1.87 2.13 3.33 28.00

.59 .86 .31 .87 28.00

.87 .72 .64 1.10 28.00

.03 .14 - .01 .08 28.00

.42 .77 .17 .67 28.00

.68 1.35 .25 1.12 28.00

.00 .00 .00 .00 28.00
2.60 2.07 1.93 3.26 28.00

.00 .00 .00 .00 28.00

.10 .27 .01 .19 28.00

.10 .27 .01 .19 28.00

.00 .00 .00 .00 28.00

.00 .00 .00 .00 28.00

.03 .13 - .01 .08 28.00

.01 .03 - .00 .02 28.00

.00 .00 .00 .00 28.00

.00 .00 .00 .00 28.00

.06 .43 - .08 .20 28.00

.10 .44 - .04 .24 28.00

.65 2.17 - .04 1.35 28.00
11.50 21.21 4.68 18.32 28.00
4.15 7.84 1.63 6.67 28.00
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EXHIBIT 3—14

WASTE COMPOSITION SUMMARY - CORRECTIONAL FACILITIES
FALL 1989

Category

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

Subtotal:

______________________________________________________

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LDPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

_________________________________________________

YARD WASTE
Grass/Leaves
Brush/prun. /stumps

Subtotal:

___________________________________________________

ORGAN 1CS
Lumber
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

_________________________________________________

GLASS
Clear Container
Green container
Brown container
Misc. Glass

Subtotal:

______________________________________________

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

Subtotal:

_______________________________________________________

INORGANICS
Non-bulk ceramics
Misc. lnorgariics

Subtotal:

_________________________________________________

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

Subtotal:

______________________________________________

RETURNABLES COUNT
Plastics .41
Aluminum 2.91
Glass .77

Mean Sample Wt: 311.01

UGHTD ST.
AVRGE% 0EV.

SAMPLE#/ROUTE/DATE

SAMPLES- LCL% UCL7.

7.61 4.62 5.92 9.31 22.
6.24 2.78 3.23 5.26 22.

.94 1.37 .43 1.44 22.

.35 .81 .06 .65 22.

.46 .81 .17 .76 22.
2.13 2.53 1.21 3.06 22.12.20 8.88 8.95 15.45 22.

27.94 13.47 23.01 32.87 22.

.12 .19 .05 .19 22.

.08 .15 .03 .14 22.

.03 .07 .00 .05 22.
4.14 1.72 3.51 4.77 22.

.01 .04 - .01 .02 22.

.07 .14 .02 .12 22.

.03 .06 .01 .05 22.

.06 .09 .03 .10 22.

.76 1.23 .31 1.21 22.

.24 .56 .04 .45 22.
5.55 2.42 4.66 6.43 22.

.79 3.23 -.39 1.97 22.

.00 .00 .00 .00 22.

.79 3.23 -.39 1.97 22.

.33 .79 .04 .62 22.
2.71 2.93 1.64 3.78 22.

.00 .00 .00 .00 22.

.70 .73 .44 .97 22.

.13 .31 .02 .24 22.
55.75 16.87 69.58 61.93 22.
2.41 2.33 1.56 3.26 22.

62.03 14.95 56.56 67.50 22.

.35 .51 .17 .54 22.

.19 .45 .02 .35 22.

.02 .10
- .02 .06 22.

.00 .00 .00 .00 22.

.56 .88 .24 .88 22.

.29 .39 .15 .43 22.

.25 .28 .14 .35 22.

.00 .00 .00 .00 22.
2.09 2.24 1.27 2.91 22.

.38 .99 .02 .74 22.

.00 .00 .00 .00 22.
3.00 2.35 2.14 3.86 22.

.01 .09 - .02 .05 22.

.01 .02 -.00 .02 22.

.02 .09 -.01 .05 22.

.00 .00 .00 .00 22.

.00 .00 .00 .00 22.

.00 .00 .00 .00 22.

.01 .03 -.00 .02 22.

.00 .00 .00 .00 22.

.00 .00 .00 .00 22.

.10 .55 - .10 .30 22.

.11 .55 -.09 .31 22.

2.38 -.46 1.28 22.
10.48 - .93 6.75 22.
3.66 - .57 2.12 22.
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EXHIBIT 3—15

WASTE COMPOSITION SUMMARY — COLLEGES
FALL 1989

YARD WASTE
Grass/Leaves
Brush/prun. /stumps

Subtotal:

ORGAN ICS
Lumber
Texti les
Rubber
Fines
Diapers
Foodwaste
MiSc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

METALS
Food Contnr./foil
Beverage Cans
Misc. Aluminum
Food container -

Other
Bimetal Cans

Subtotal:

INORGANICS
Nonbulk ceramics
Misc. Inorganics

Subtotal:

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

Subtotal:

RETURNABLES COUNT
Plastics
Aluminum
Glass

Mean Sample Wt:

- .43 2.61
7.24 27.27

.83 6.69

WGHTD ST.
AVRGE1 0EV.

SAMPLE#/ROUTE/DATE
#1

S AMP L E S

Category

PAPER
Corrugated/kraft
Newsprint
Office/computer
Magazines/glossy
Book/phone books
Non-Corrug. Crd8d.
Mixed

Subtotal:

PLASTICS
Clear HDPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

LCL1 UCL%

16.04 7.60 13.38 18.69 24.9.66 4.42 8.12 11.21 24.10.87 8.12 8.03 13.70 24.1.68 1.65 .90 2.05 24..94 1.70 .34 1.53 21..1.16 1.20 .74 1.58 24.26.06 11.38 22.09 30.04 24.66.20 14.69 61.07 71.34 24.

.23 .33 .12 .35 24..14 .18 .08 .20 21...02 .03 .01 .03 24.4.57 1.40 4.09 5.06 24..30 1.88 -.36 .95 24..23 .27 .14 .33 24..05 .15
- .00 .10 24..02 .07
- .01 .04 24.1.91 1.38 1.43 2.1.0 24..70 .75 .44 .96 24.8.18 2.70 7.24 9.12 24.

5.20 6.82 2.82 7.58 24..07 .34 -.05 .19 24.5.27 6.78 2.91 7.64 24.

2.07 3.77 .75 3.38 24..85 1.25 .41 1.29 24..00 .00 .00 .00 24..63 .49 .46 .80 21...18 .69 -.06 .42 24.7.33 8.36 4.40 10.25 24.1.34 246 .48 2.20 24.12.39 11.42 8.40 16.38 24.

2.36 2.34 1.74 3.37 24..33 .53 .15 .52 24..20 .40 .06 .34 24..91 1.71 .31 1.51 21..4.00 2.86 3.00 5.00 24.

.55 1.14 .16 .95 24.1.62 .91 1.11 1.74 24..00 .00 .00 .00 24..54 1.18 .13 .95 24..54 .97 .20 .88 24..02 .11
- .02 .06 24.3.08 1.89 2.42 3.74 24.

.05 .21
- .02 .13 24..81 5.01 -.94 2.56 24..86 5.01
- .89 2.61 24.

.00 .00 .00 .00 24..00 .00 .00 .00 24..00 .00 .00 .00 24..01 .02 -.00 .01 24..00 .00 .00 .00 26..00 .00 .00 .00 24..00 .00 .00 .00 24..01 .02
- .00 .01 24.

1 .09
17.26
3.76

233.98

4.35
28.68
8.39

24.
24.
24.
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EXHIBIT 3—16

WASTE COMPOSITION SUMMARY - PUBLIC HIGH SCHOOLS

FALL 1989

Catry

PAPER
Corrugated/kraft
Newsprint
Office/computer
Magazines/glossy
Book/phone books
NoriCorrug. CrdBd.
Mixed

Subtotal:

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LDPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

YARD WASTE
Grass/Leaves
Brush/Drun . /stumps

-Subtotal:

ORGAN ICS
Lumber
Textiles
Rubber
F i nes
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

METALS -

Food Contnr./foil
Beverage Cans
Misc. Aluminum.
Food container
Other
Bimetal Cans

Subtotal:

INORGANTCS
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:

SAMPLE#/ROUTE/DATE
#7

UCL3 SAMPLES
WGHTD ST.
AVRGE/. IWV LCLh

-

15.55 11.20 11.66 19.1.6 24.
5.97 7.27 3.44 8.51 24.
5.31 7.45 2.70 7.91 - 24.

.99 1.42 .49 1.48 24.
4.51 7.37 1.93 7.08 24.
3.38 4.06 1.97 4.80 24.

19.95 11.44 15.96 23.95 24.
55.66 19.82 48.74 62.58 24.

.14 .27 .05 .24 24.

.05 .13 .00 .09 24.

.01 .04 - .00 .02 24.
6.04 2.12 3.30 6.78 24.

.03 .16 - .03 .08 24.

.07 .29 - .03 .17 24.

.08 .35 - .05 .20 24.

.01 .09 -.02 .04 24.
3.38 2.39 2.55 4.22 24.
1.31 5.35 -.56 3.18 24.
9.12 5.61 7.16 11.08 24.

1.50 2.66 .57 2.63 24.
.00 .00 .00 .00 24.

1.50 2.66 .57 2.43 24.

3.33 7.76 .62 6.04 24.
1.24 2.17 .1+8 2.00 24.

.00 .00 .00 .00 24.

.72 .76 .45 .98 24.

.00 .00 .00 .00 24.
8.75 8.59 5.75 11.75 24.
2.39 2.30 1.58 3.19 24.

16.43 10.62 12.79 20.06 24.

1.55 1.86 .90 2.20 24.
.17 .33 .06 .29 26.
.15 .45 - .00 .31 24.
.00 .00 .00 .00 24.

• 1.88 2.21 1.11 2.65 24.

.47 .98 .13 .81 24.

.56 .66 .33 .79 24.

.01 .05 - .00 .03 24.
1.32 2.71 .37 2.27 24.

11.60 13.79 6.78 16.41 24.
.00 .00 .00 - .00 24.

13.96 13.33 9.30 18.62 24.

.33 2.20 -.44 1.10 24.

.97 2.46 .11 1.83 24.
1.30 3.21 .18 2.42 24.

.00 .00 .00 .00 24.

.07 .27 -.02 .16 24.

.00 .00 .00 .00 24.

.00 .00 .00 .00 24.

.00 .00 .00 .00 24.

.00 .00 .00 .00 24.

.09 .55 - .10 .28 24.

.16 .60 - .05 .37 24.

RETURNABLES COUNT
Plastics
Aluminum
Glass

Mean Sample Wt: 210.85

.24 1.44 -.27 .74 24.
6.90 12.73 2.65 11.36 - 26.
2.23 5.00 .49 3.98 24.
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EXHIBIT 3—17

WASTE COMPOSITION SUMMARY — TRANSPORTATION HUBS
FALL 1989

Cat egry

PAPER
Corrugated/kraft
Newsprint
Office/computer
Magaz i nes/g ossy
Book/phone books
Non-Corrug. CrdBd.
Mixed

Subtotal

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun./stumps

Subtotal:

OR GA N ICS
Lumber
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

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
P I. astics
Aluminum
Glass

-.39 1.14
1.24 15.28

-2.77 12.88

SAMPLE#/ROUTE/DATE
#1

1Cl SAMPLES

WGHTD ST.
AVRGE 0EV. LCLZ

9.36 6.25 7.38 11.33 29.36.51 21.65 29.68 43.34 29.2.14 2.90 1.22 3.05 29.1.64 1.79 1.08 2.21 29.• .13 .69 .09 .34 29.1.78 2.22 1.08 2.48 29.15.80 8.81 13.02 18.58 29.67.35 18.38 61.55 73.15 29.

.11 .18 .06 .17 29..06 .15 .01 .11 29..02 .03 .01 .03 29.3.58 3.58 2.45 4.71 29..05 .15 -.00 .09 29..10 .19 .04 .16 29..13 .39 .01 .26 29..04 .11 .00 .07 29..69 .95 .39 .99 29..62 .96 .31 .92 29.5,39 1.57 3.95 6.83 29.

. 1.30 3.00 .35 2.25 29.• .01 .02 .00 .01 29.1.30 3.02 .35 2.26 29.

3.11 5.94 1.23 4.98 29.6.53 6.59 3.08 5.98 29..20 .38 .08 .32 29.1.53 1.64 1.07 1.98 29..06 .37 -.06 .18 29..74 1.67 .28 1.21 29.2.04 3.57’ .92 3.17 29.12.20 10.11 9.01 15.39 29.

2.39 3.22 1.37 3.41 29..76 .99 .45 1.07 29..1.3 .87 .15 .70 29..33 1.32 -.08 .75 29.3.91 4.87 2.38 5.45 29.

.13 .18 .08 .19 29..57 .50 .42 .73 29..00 .00 .00 .00 29..42 .58 .24 .61 29.6.82 6.77 4.69 8.96 29..00 .00 .00 .00 29.7.95 6.81 5.81 10.10 29.

.05 .37 -.06 .17 29.1.65 3.23 .63 2.67 29.L70 3.22 .68 2.72 29.

.00 .00 .00 .00 29..00 .00 .00 .00 29..00 .00 .00 .00 29..01 .03 .00 .02 29..00 .00 .00 .00 29..00 .00 .00 .00 29..17 .49 .01 .32 29..18 52 .02 .35 29.

.37 2.43
8.26 22.26
5.06 24.80

Mean Sample 6Jt: 296.05

29.
29.
29.
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SECTION 4

INSTITUTIONAL WASTE ANALYSIS
WINTER 1990

APPROACH

Field sorting and weighing program 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
institutional facilities based on the waste components present in the disposed
refuse. For the Winter 1990 activities, field work for the institutional
waste sector was conducted over two 1—week periods. Field data for this
season were collected at the MTS work site from Monday, February 5 to
Saturday, February 10, 1990. Field data for Winter 1990 at the Hamilton
Avenue work site were collected from Monday, March 5 to Saturday, March 10,
1990.

As in the preceding seasons, institutional waste loads originated from
pre—designated facilities served by City forces, generally described by the
project’s 14 institutional types. Waste loads were delivered by DOS to the
two work sites for subsequent sampling, measurement, and weighing activities.

A listing of institutional loads delivered to each work site is given in
Exhibits 4—1 and 4—2. The number of incoming vehicles ranged from two to 10
vehicles on a daily basis; each vehicle was identified by borough, Department
of Sanitation collection route, and institutional type. Institutional
categories Municipal Hospitals and Non—profit Hospitals were not sampled
during the Winter season at the discretion of DOS.

The number of refuse samples obtained and sorted by components per
institutional type is shown in Exhibit 4—3. A total of 254 institutional
waste samples were sorted and classified according to 45 component categories
during the Winter 1990 activities.

WASTE COMPOSITION RESULTS

Tabulated composition results for each of the 12 institutional categories are
presented sequentially in Exhibits 4—4 through 4—15, as follows:
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Exhibit Institutional Category

4—4 Elementary Schools
4—5 Junior High Schools

4—6 Private Schools (Kindergarten—8th Grade)

4—7 Private Schools (6th—l2th Grade)
4—8 Psychiatric Hospitals
4—9 Skilled Nursing Facilities
4—10 Teaching Hospitals
4-11 Government Offices
4—12 Correctional Facilities
4—13 Colleges
4—14 Public High Schools
4—15 Transportation Hubs

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 institutional categories.

Waste composition data from the daily institutional loads sorted during the

seasonal period are presented in Volume 8.
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EXHIBIT 4—1

INSTITUTIONAL LOADS DELIVERED TO MTS SITE
WINTER 1990

Daily Institutional
Date Load No. Borough Generator Tract/Route Category No.
02/05/90 1 MN College Control 6 12

2 MN Pilot*

3 MN Pilot*

4 QN Correctional Control 9 11

02/06/90 1 MN Pilot*

2 MN Pilot*

3 MN Pilot*

4 MN Pilot*

5 MN Pilot*

02/07/90 1 MN Pilot*

2 MN Pilot*

3 MN College Control 6 12
4 MN Pilot*

5 QN Trans. Hub Control 19 14
6 MN Correctional Control 9 11
7 MN College Control 6 12
8 MN Govt. Office# Control 20A 10
9 MN Trans. Hub Control 19 14

10 MN Trans. Hub Control 19 14

02/08/90 1 MN Pilot*

2 MN Pilot*

3 MN Pilot*
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EXHIBIT 4—1 (continued)

Daily Institutional
Date Load No. Borough Generator Tract/Route Category No.

4 MN Pilot*

5 MN Trans. Hub Control 19 14

6 MN Pilot*

7 MN Trans. Hub Control 19 14

8 MN Pilot*

9 MN Govt. Office# Control 20 10

10 MN Trans. Hub Control 18 14

02/09/90 1 MN Pilot*

2 MN College Control 6 12

3 QN Correctional Control 9 11

4 MN Pilot*

1 MN Pilot*

2 MN Pilot*

3 MN Pilot*

* Loads designated as “Pilot” were stratified samples from designated High
Density housing areas in Manhattan. Refuse sampling, and the subsequent
sort, were directed under a separate set of procedures to the rest of
the project, and findings are discussed in a separate sub—task report.

# This load was subsequently identified as unrepresented by DOS—OPEC.
Resultant data to be excluded from study.
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EXHIBIT 4—2

INSTITUTIONAL LOADS DELIVERED TO HAMILTON AVENUE SITE
WINTER 1990

Daily InstitutionalDate Load No. Borough Generator Tract/Route Category No.
03/05/90 1 BK Junior H.S. Control 3 2

2 BK Govt. Office Control 4 10
3 QN Private (6—12) Control 10 4
4 SI Private (K—8) Control 14 3
5 QN Skill. Nursing Control 11 6

03/06/90 1 BK Govt. Office Control 4 10
2 BK Psych. Hosp. Control 1 5
3 SI Teaching Hosp. Control 16 8
4 BX Skill. Nurs. Control 8 6
5 QN Public F1.S. Control 20 13
6 QN Elementary Control 13 1

03/07/90 1 BK Govt. Office Control 4 10
2 BK Junior H.S. Control 3 2
3 BX Skill. Nurs. Control 8 6

03/08/90 1 BK Govt. Office Control 4 10
2 QN Private (6—12) Control 10 4
3 BK Psych. Hosp. Control 1 5
4 BK Govt. Office Control 4 10
5 QN Skill. Nurs. Control 11 6
6 SI Private (K—B) Control 14 3

03/09/90 1 BK Govt. Office Control 4 10
2 SI Teaching Hosp. Control 16 8
3 BK Junior H.S. Control 3 2
4 BX Skill. Nurs. Control 8 6
5 QN Public H.S. Control 20 13
6 QN Elementary Control 13 1

03/10/90 1 BK Psych. Flosp. Control 1 5
2 BK Govt. Office Control 4 10
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EXHIBIT 4—3

SORT SAMPLES OBTAINED BY INSTITUTIONAL CATEGORY
WINTER 1989

CATEGORY INSTITUTIONAL TYPE NUMBER OF
SORT SAMPLES

I Elementary Schools 18

2 Junior High Schools - 18.

3 Private Schools, K—8th Grade 18

4 Private Schools, 6—12th Grade 13

5 Psychiatric Hospitals 24

6 Skilled Nursing Facilities 25

7 Municipal Hospitals 0

8 Teaching Hospitals 30

9 Non—profit Hospitals 0

10 Government Hospitals . 24

11 Correctional Facilities 24

12 Colleges 22

13 Public High Schools 19

14 Transportation Hubs

TOTAL . 254
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EXHIBIT 4—4

WASTE COMPOSITION SUMMARY - ELEMENTARY SCHOOLS
WINTER 1990

YARD WASTE
Grass/Leaves
Brush/prun. /stiips

Subtotal:

ORGAN ICS
Luier
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

METALS
Food Contnr./foil
Beverage Cans
Misc. AIL.lnint.in
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 .50
ALuiiinxn 1.77
GLass 1.06

Mean Sanpie Wt: 378.75

SAMPLE#f ROUTE/DATE
#1

UCL% SAMPLS

WGHTD ST.
AVRGF DEV

Category

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

Subtotal:

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

-- - LCL%
- - -

-

7.64 4.52 5.79 9.49 18.
1.82 1.35 1.27 2.37 18.
2.10 2.45 1.09 3.10 18.

.98 .95 .59 1.38 18.

.56 .95 .17 .95 18.
10.72 4.95 8.70 12.74 18.
16.19 6.31 13.61 18.77 18.
40.01 12.55 34.88 45.14 18.

.21 .22 .12 .30 18.

.13 .26 .03 .24 18.

.00 .00 .00 .00 18.
4.45 2.03 3.62 5.28 18.

.05 .13 -.01 .10 18.

.05 .09 .01 .08 18.

.01 .02 .00 .02 18.

.01 .03 - .00 .02 18.
2.13 1.76 1.41 2.85 18.

.21 .47 .02 .40 18.
7.24 3.30 5.89 8.59 18.

.00 .00 .00 .00 18.

.02 .07 -.01 .05 18.

.02 .07 -.01 .05 18.

.36 66 .09 .63 18.

.50 .57 .27 .73 .18.

.00 .00 .00 .00 18.
1.94 1.31 1.40 2.47 18.

.70 .88 .33 1.06 18.
10.30 6.50 7.64 12.96 18.
7.17 5.89 4.76 9.58 18.

20.96 8.17 17.63 24.30 18.

.78 .56 .56 1.01 18.

.05 .12 -.00 .09 18.

.04 .12 -.01 .08 18.

.00 .00 .00 .00 18.

.87 .62 .61 1.12 18.

.58 .57 .34 .81 18.

.24 .22 .15 .33 18.

.06 .21 -.02 .15 18.
2.18 1.85 1.43 2.94 18.

.24 .35 .09 .38 18.

.00 .01 -.00 .00 18.
3.30 1.95 2.50 4.10 18.

.05 .18 -.03 .12 18.
27.52 18.96 19.77 35.27 18.
27.57 18.92 19.84 35.30 18.

.00 .00 .00 .00 18.

.00 .00 .00 .00 18.

.00 .00 .00 .00 18.

.03 .20 -.05 .11 18.

.00 .00 .00 .00 18.

.00 .00 .00 .00 18.

.00 .00 .00 .00 18..03 .20 . .05 .11 18.

2.13 -.37 1.37
5.22 -.36 3.91
3.68 - .45 2.56

18.
18.
18.
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EXHIBIT 4-5

WASTE COMPOSITION SUMMARY - JUNIOR HIGH SCHOOLS
WINTER 1990

Category

PAPER
Corrugated/kraft
Newspri nt
Off ice/coa’xiter
Magazines/gLossy
Book/phone books
Non-Corrug. CrdBd.
Mixed

Subtotal:

PLASTICS
CLear HOPE contnr.
CoLor HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
PoLypropylene
Pot ystyrene
Misc. Plastics

Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun./stuinps

Subtotal:

ORGAN ICS
Liier
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

METALS
Food Contnr./foil.
Beverage Cans
Misc. Ataniniin
Food container
Other
BimetaL Cans

Subtotal:

tHORGANICS
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
A Luni nun
Glass

SAMPLE#/ROUTE/DATE
#1

tirL SAMPI FS

-.45 1.85
3.62 21.85
-.33 3.81

WGHTD ST.
AVr.F flFv.. - LCLX

8.58 4.91 6.57 10.58 18.
3.24 4.50 1.40 5.08 18.
4.55 4.91 2.54 6.56 18.
234 3.28 1.00 3.68 18.
2.79 3.69 1.28 4.30 18.

10.93 3.84 9.35 12.50 18.
23.58 7.29 20.60 26.56 18.
56.00 14.02 50.27 61.74 18.

.41 .53 .19 .62 18.

.04 .07 .01 .07 18.

.04 .10 -.00 .07 18.
6.21 2.92 5.01 7.40 18.

.02 .06 -.00 .05 18.

.08 .10 .04 .12 18.

.02 .03 .00 .03 18.

.06 .24 -.03 .16 18.
1.35 1.08 .91 1.79 18.

.96 1.34 .41 1.51 18.
9.19 3.11 7.92 10.46 18.

.00 .00 .00 .00 18.

.00 .00 .00 .00 18.

.00 .00 .00 .00 18.

.79 .88 .43 1.15 18.
4.27 4.86 2.28 6.26 18.

.09 .45 -.09 .28 18.
2.69 2.16 1.81 3.57 18.

.05 .22 -.04 .14 18.
8.79 4.53 6.94 10.65 18.
6.99 5.12 4.90 9.08 18.

23.68 8.56 20.18 27.17 18.

.78 .48 .59 .98 18.

.35 .61 .11 .60 18.

.15 .50 - .06 .35 18.

.09 .33 - .04 .23 18.
1.38 1.20 .89 1.87 18.

.71 .61 .46 .96 18.

.83 .33 .70 .96 18.

.11 .26 .01 .22 18.
1.43 1.16 .96 1.90 18.

.96 .94 .58 1.34 18.

.07 .15 .01 .13 18.
4.11 1.75 3.40 4.83 18.

.10 .33 -.04 .23 18.
5.39 10.07 1.28 9.50 18.
5.49 10.09 1.36 9.61 18.

.00 .00 .00 .00 18.

.00 .00 .00 .00 18.

.00 .00 .00 .00 18.

.00 .01 - .00 .00 18.

.00 .00 .00 .00 18.

.00 .00 .00 .00 18.

.15 .61 -.09 .40 18.

.16 .61 -.09 .40 18.

.70
12.74
1.74

Mean SanOte Wt: 293.10

2.82
22.30
5.07

18.
18.
18.
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EXHIBIT 4-6

Category

PAPER
Corrugated/kraft
Newsprint
Off ice/conuter
Magazines/glossy
Book/phone books
Non-Corrug. Crd8d.
Fl i xed

Subtotal:

PLASTICS
Clear HOPE contnr.
Color HDPE contnr.
LDPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun./sti.ars

Subtotal:

ORGAN ICS
LLiier
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

METALS
Food Contnr./foiL
Beverage Cans
Misc. Al.aninun
Food container
Other
Bimetat 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
Al iiii nun
Glass

Mean Saule Wt:

WASTE COMPOSITION SUMMARY - PRIVATE SCHOOLS (K-8TH GRADE)
WINTER 1990

SAMPLE#/ROUTE/DATE
WGHTD ST. #1
AVRGE 0EV. LCLX UCL SAMPLES

11.52 3.75 9.99 13.06 18.
1.75 1.48 1.14 2.35 18.
3.30 4.70 1.38 5.22 18.
2.85 2.50 1.83 3.87 18.
1.64 3.23 .32 2.96 18.
2.92 1.80 2.18 3.65 18.

35.33 8.92 31.68 38.98 18.
59.31 7.46 56.26 62.36 18.

.54 .41 .37 .71 18.

.12 .14 .06 .18 18.

.01 .02 .00 .02 18.
4.85 1.46 4.26 5.45 18.

.07 .17 -.00 .14 18.

.14 .17 .08 .21 18.

.03 .07’ .00 .05 18.

.02 .04 .01 .04 18.
1.86 1.21 1.37 2.35 18.
1.24 1.59 .59 1.89 18.
8.89 2.89 7.71 10.07 18.

1.12 4.09 -.56 2.79 18.
.07 .23 -.02 .17 18.

1.19 4.08 -.48 2.85 18.

1.36 1.31 .82 1.89 18.
1.10 1.54 .47 1.73 18.

.06 .22 - .03 .15 18.
2.41 1.11 1.95 2.86 18.

.09 .18 .02 .16 18.
8.56 3.42 7.16 9.96 18.
6.12 3.76 4.58 7.66 18.

19.69 5.52 17.43 21.95 18.

1.61 1.36 1.05 2.16 18.
.17 .31 .04 .30 18.
.00 .00 .00 .00 18.
.02 .04 .00 .03 18.

1.80 1.48 1.19 2.40 18.

1.68 .94 1.30 2.06 18.
1.35 .80 1.03 1.68 18.

.20 .52 - .01 .41 18.
1.66 1.33 1.12 2.21 18.
2.54 3.65 1.04 4.03 18.

.06 .10 .01 .10 18.
7.49 4.99 5.45 9.53 18.

.02 .14 -.03 .08 18.
1.48 2.54 .44 2.52 18.
1.50 2.53 .47 2.53 18.

.00 .00 .00 .00 18.

.01 .05 -.01 .03 18.

.09 .38 - .06 .25 18.

.01 .03 - .00 .02 18.

.00 .00 .00 .00 18.

.00 .00 .00 .00 18.

.02 .09 - .02 .06 18.

.13 .43 - .04 .31 18.

1.24 4.09 -.43 2.91 18.
22.75 58.88 -1.32 46.81 18.

1.05 2.66 -.04 2.14 18.
259.84
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EXHIBIT 4—7

Category

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

Subtotal:

PLASTICS
Clear HDPE contnr.
Color HDPE contnr.
LDPE
FiLms
Green
Clear
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun./sturçs

Subtotal:

ORGANICS
Luiter
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

METALS
Food Contnr./foil
Beverage Cans
Misc. Aluiuinun
Food container
Other
BiinetaL 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:

RETIJRNABLES COUNT
Plastics
A lLJni flUfl
GLass

WASTE COMPOSITION SUMMARY - PRIVATE SCHOOLS (6-12TH GRADE)
WINTER 1990

SAMPLE#/ROUTE/DATE
#1

UCL SAMPIFS

& Bags
PET contnr.
PET contnr.

UGHTO St.
AVRGEX 0EV. LCLZ

-

10.73 5.91 7.83 13.64 13.
4.28 3.88 2.38 6.19 13.
2.49 3.30 .87 4.11 13.

.93 1.08 .40 1.46 13.

.96 1.98 -.01 1.94 13.
5.46 4.97 3.02 7.90 13.

26.50 14.59 19.33 33.67 13.
51.35 16.97 63.02 59.69 13.

.33 .42 .13 .54 13.

.21 .48 - .03 .45 13.

.01 .02 .00 .02 13.
5.65 2.04 4.65 6.65 13.

.06 .22 -.05 .16 13.

.12 .13 .05 . .16 13.

.09 .14 .02 .16 13.

.00 .00 .00 .00 13.
1.85 1.36 1.18 2.53 13.

.67 1.30 .03 1.30 13.
8.98 3.97 7.04 10.93 13.

.26 .62 - .05 .56 13.

.00 .00 .00 .00 13.

.26 .62 - .05 .56 13.

.15 .45 -.07 .38 13.
1.73 2.71 .40 3.06 13.

.00 .00 .00 .00 13.
1.79 .85 1.38 2.21. 13.

.00 .00 .00 .00 13.
3.97 3.07 2.46 5.48 13.
6.84 4.98 4.39 9.29 13.

14.49 8.41 10.36 18.62 13.

1.21 .90 .77 1.66 13.
.02 .05 -.01 .05 13.
.00 .00 .00 .00 13.
.02 .04 -.00 .04 13.

1.25 .95 .78 1.72 13.

1.04 .76 .67 1.42 13.
1.69 .85 1.27 2.11 13.

.03 .15 -.04 .11 13.

.80 1.12 .25 1.35 13.

.46 .63 .15 .77 13.

.02 .07 -.02 .05 13.
4.04 2.11 3.00 5.08 13.

.03 .13 -.03 .09 - 13.
19.52 23.26 8.09 30.94 13.
19.55 23.23 8.14 30.96 13.

.00 .00 .00 .00 13.

.01 .03 - .00 .02 13.

.05 .10 .01 .10 13.

.00 .02 -.01 O2 13.

.00 .00 .00 .00 13.

.00 .01 - .00 .01 13.

.00 .00 .00 .00 13.

.07 .13 .01 .13 13.

Mean Sanple Ut: 229.96

.74 3.12 -.80 2.27 13.
22.11 38.74 3.08 41.14 13.

1.64 4.12 -.38 3.66 13.
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EXIIIBIT 4-B

WASTE COMPOSITION SUMMARY - PSYCHIATRIC HOSPITALS
WINTER 1990

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

Subtotal:

___________________________________________________

PLASTICS
Clear HDPE contnr.
Color HDPE contnr.
LOPE
Films & Bags
Green PET contnr.
CLear PET contnr.
PVC
PolypropyLene
Pot ystyrene
MISC. Plastics

Subtotal:

___________________________________________________

YARD WASTE
Grass/Leaves
Brush/prun./stumps

Subtotal:

______________________________________________

ORGAN ICS
Lter
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

_________________________________________________

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

_________________________________________________

METALS
Food Contnr./foil
Beverage Cans
Misc. Ali.sninun
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 HKU

Subtotal:

____________________________________________________

RETURNABLES COUNT
Plastics
ALuiinun
Glass

Category

WGHTD ST.
AVRC.F FV

SAMPLE#/ROUTE/DATE
#1

un SAMPLFR- LCL%
-

12.98 5.88 10.93 15.03 24.3.65 2.42 2.81 4.50 24.6.45 7.56 3.80 9.09 24..99 .96 .66 1.33 24..81 1.29 .37 1.26 24.2.18 1.31 1.72 2.64 24.15.06 4.18 13.60 16.52 24.42.13 9.04 38.97 45.29 24.

.22 .33 .11 .34 24..18 .20 .11 .26 24..05 .07 .02 .07 24.7.93 3.07 6.86 9.00 24..02 .04 .00 .03 24..24 .29 .14 .34 24..05 .17 -.01 .11 24..08 .17 .02 .13 24.10.70 3.54 9.46 11.93 24..63 .79 .36 .91 24.20.10 5.19 18.28 21.91 24.

.39 1.62 -.17 .96 24..14 .63 -.08 .36 24..53 2.23 -.25 1.31 24.

1.32 2.18 .56 2.08 24.5.08 3.45 3.87 6.28 24..05 .13 .00 .10 24.1.70 .90 1.38 2.01 24.1.84 2.48 .97 2.70 24.9.24 5.71 724 11.23 24.8.57 4.67 6.94 10.20 24.27.78 6.45 25.53 30.04 24.

1.76 1.14 1.36 2.15 24..52 .75 .26 .78 24..26 .56 .07 .46 24..24 .86 - .06 .54 24.2.78 1.78 2.16 3.40 24.

1.08 1.14 .69 1.48 24..52 .39 .38 .65 24..05 .19 -.02 .12 24.3.18 1.10 2.80 3.56 24..76 .73 .51 1.02 24..01 .03 -.00 .02 24.5.60 1.67 5.02 6.18 24.

.03 .09 -.01 .06 24..64 1.32 .18 1.10 24..67 1.31 .21 1.12 24.

.00 .01 -.00 .00 24..00 .01 -.00 .01 24..02 .09 -.01 .05 24..00 .00 .00 .00 24..00 .00 .00 .00 24..29 .85 -.00 .59 24..10 .26 .01 .19 24..42 .86 .12 .72 24.

1.16
6.01
3.19

Mean SatrOLe Ut: 371.14

4.05
12.43
7.30

- .26 2.57
1.67 10.35
.64 5.74

24.
24.
26.
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EXHIBIT 4—9

WASTE COMPOSITION SUMMARY — SKILLED NURSING FACILITIES
WINTER 1990

Category

PAPER
Corrugated/ kraf t

Newsprint
Office/computer
Magazines/glossy
Book/phone books
Non-Corrug. CrBd.
Mixed

Subtotal:

______________________________________________________

PLASTICS
Ctear HOPE contnr.
Color HDPE contnr.
LDPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
PoLypropylene
PoLystyrene
Misc. Plastics

Subtotal:

________________________________________________

YARD WASTE
Grass/Leaves
Brush/prun./sttrs

Subtotal:

_________________________________________________

ORGAN ICS
Luier
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

_________________________________________________

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

_________________________________________________

METALS
Food Contnr./foit
Beverage Cans
Misc. AL1zninLm
Food container

Other
Bimetal Cans

Subtotal:

___________________________________________________

INORGANICS
Non-buLk cer-amics
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
Atuninijn
GLass

WGHTD ST.
AVPX flFV.

SAMPLE#IROUTE/DATE
#1

UCL cANPLFS
- LCL%

6.11 3.69 4.85 7.37 25.
1.34 1.48 .83 1.84 25.
1.19 1.41 .70 1.67 25.

.44 .98 .10 .77 25.

.06 .23 -.02 .14 25.
1.39 1.30 .94 1.83 25.

13.38 6.08 11.30 15.46 25.
23.91 8.40 21.04 26.78 25.

.23 .32 .11 .34 25.

.20 .29 .10 .29 25.

.01 .03 .00 .02 25.
9.71 5.53 7.82 11.60 25.

.07 .13 .02 .11 25.

.02 .04 .00 .03 25.

.03 .12 -.01 .08 25.

.03 .06 .01 .05 25.
9.80 5.46 7.94 11.67 25.

.51 .93 .19 .82 25.
20.59 8.45 17.70 23.48 25.

.14 .78 -.12 .41 25.

.00 .00 .00 .00 25.

.14 .78 - .12 .41 25.

.23 .65 .01 .45 25.
1.34 2.46 .50 2.18 25.

.00 .00 .00 .00 25.
1.31 .83 1.03 1.59 25.

21.20 12.42 16.96 25.45 25.
19.03 13.06 14.57 23.49 25.
5.48 4.19 4.05 6.91 25.

48.59 14.45 43.65 53.53 25.

.57 .79 .30 .84 25.

.01 .04 -.00 .02 25.

.02 .05 -.00 .03 25.

.07 .54 -.11 .26 25.

.67 .89 .37 .98 25.

.62 1.04 .27 .97 25.

.22 .20 .15 .28 25.

.00 .00 .00 .00 25.
3.92 2.20 3.17 4.68 25.

.56 .87 .27 .86 25.

.00 .00 .00 .00 25.
5.32 2.61 4.43 6.21 25.

.10 .31 -.00 .21 25.

.08 .39 -.05 .22 25.

.19 .48 .02 .35 25.

.00 .00 .00 .00 25.

.00 .00 .00 .00 25.

.01 .04 -.01 .02 25.

.00 .00 .00 .00 25.

.00 .00 .00 .00 25.

.58 1.09 .21 .95 25.

.00 .00 .00 .00 25.

.58 1.08 .22 .95 25.

Mean Sample Wt: 290.62

.58 2.19 -.17 1.32
2.15 6.28 .00 4.29

.44 2.16 -.30 1.18

25.
25.
25.
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EXHIGIT 4-10

WASTE COMPOSITION SUMMARY - TEACHING HOSPITALS
WINTER 1990

Cateo!y

PAP ER
Corrugated/kraft
Newsprint
Of f i ce/corp.iter
Magazines/glossy
Book/phone books
Non-Corrug. CrdBd.
Mixed

Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun. /stL.anps

Subtotal:

OR GA N I CS
LLJ1er
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

METALS
Food Contnr./foil
Beverage Cans
Misc. Al.suinin
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 HHU

Subtotal:

RETURNABLES COUNT
Plastics
A Ltini nun
Glass

SAMPLE #/ROUTE/DATE

UCL SAMPLES

WGHTD ST.
AVRGE% 0EV.

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

- LCL7.

10.64 6.85 8.52 12.77 30.
4.58 4.24 3.27 5.90 30.7.33 4.14 6.05 8.61 30.
1.55 1.48 1.09 2.01 30.

.34 .74 .11 .57 30.3.56 1.52 3.09 4.03 30.19.46 7.39 17.17 21.75 30.47.46 8.69 44.77 50.15 30.

.51 .50 .36 .67 30..17 .19 .11 .23 30..04 .07 .02 .06 30.8.00 3.49 6.92 9.08 30..07 .19 .01 .13 30.
.23 .32 .13 .33 30..13 .29 .04 .22 30..10 .19 .05 .16 30.6.88 3.19 5.89 7.86 30.2.53 1.63 2.03 3.04 30.18.67 5.39 17.00 20.34 30.

.13 .55 -.04 .30 30.

.00 .00 .00 .00 30..13 .55 - .04 .30 30.

.86 1.78 .31 1.41 30.4.02 2.96 3.10 4.94 30..15 .58 -.03 .33 30.1.70 .89 1.43 1.98 30.2.22 1.90 1.63 2.81 30.9.14 4.29 7.81 10.47 30.6.57 4.70 5.11 8.02 30.24.67 6.78 22.57 26.77 30.

2.05 .88 1.77 2.32 30.
.17 .33 .06 .27 30.
.25 .37 .14 .37 30..13 .61 -.06 .32 30.2.60 1.45 2.15 3.05 30.

.78 1.00 .47 1.10 30.

.79 .47 .65 .94 30.

.01 .03 - .00 .02 30.2.38 1.40 1.94 2.81 30..77 1.01 .46 1.09 30..02 .05 .01 .04 30.4.76 2.26 4.06 5.45 30.

.01 .07 -.01 .03 30.

.87 1.95 .26 1.47 30.

.88 1.95 .27 1.48 30.

.00 .00 .00 .00 30..00 .00 .00 .00 30.

.01 .06 - .01 .03 30..04 .31 -.05 .14 30.

.00 .00 .00 .00 30.

.78 1.05 .45 1.10 30.

.00 .02 - .00 .01 30..84 1.08 .50 1.17 30.

Mean Sample Ut: 284.56

1.10 3.41 .05 2.16 30.
11.36 17.44 5.96 16.77 30.
2.28 3.89 1.08 3.49 30.
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EXHIBIT 4—11

WASTE COMPOSITION SUMMARY — GOVERNMENT OFFICE BUILDING
WINTER 1990

Category
SA,IPLE#/RaJTE/DATE

#1
PAPER

Corrugated/kraft
Newsprint
Of f i ce/conuter
Magaz i nes/g I ossy
Book/phone books
Non-Corrug. CrdBd.
Mixed

Subtotal:

________________________________________________

PLAST!CS
Clear HOPE contrr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

________________________________________________

YARD WASTE
Grass/Leaves
Brush/prun/sttms

Subtotal:

_________________________________________________

ORGANtCS
Luter
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

_________________________________________________

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

_______________________________________________________

ME TA I S
Food Contnr./foil
Beverage Cans
Misc. Aksiiiniin
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
Atunini.jn
Glass

-.04 1.99
7.08 25.88
1.74 8.14

WGHTD ST.
AVRGEX 0EV. LCLX

-

5.70 4.53 4.12 7.29 24.
12.18 6.11 10.05 14.31 24.
21.84 11.53 17.81 25.87 24.

1.00 .92 .68 1.32 24.2.93 3.26 1.79 4.06 24.
1.94 2.12 1.20 2.68 24.33.61 10.36 29.99 37.23 24.79.20 8.17 76.35 82.05 24.

.15 .33 .06 .27 24.

.07 .13 .02 .11 24.
.01 .02

- .00 .02 24.
3.65 1.77 3.03 4.27 24.

.02 .07 .00 .05 24.

.14 .20 .07 .21 24.

.03 .05 .01 .05 24.

.01 .03 .00 .02 24.
1.49 1.16 1.09 1.90 24.
1.04 1.68 .45 1.62 24.6.61 3.12 5.52 7.70 24.

.01 .03 -.00 .02 24..12 .54 -.07 .31 24.

.13 .57 -.07 .33 24.

.20 .32 .09 .32 24.
1.29 1.83 .65 1.94 24..00 .00 .00 .00 24.1.58 1.69 .99 2.17 24..03 .11 .00 .07 24.1.69 1.23 1.27 2.12 24.1.38 1.83 .74 2.02 24.6.19 3.65 4.91 7.46 24.

2.88 1.44 2.38 3.39 24..36 .65 .20 .52 24..15 .39 .02 .29 24..08 .29 -.02 .18 24.3.48 1.82 2.84 4.11 24.

.86 .85 .57 1.16 24.1.08 .59 .87 1.28 24..02 .10 -.02 . .05 24..57 .41 .42 .71 24..84 .89 .53 1.15 24..02 .11 -.02 .06 24.3.39 1.93 2.71 4.06 24.

.05 .16 -.01 .10 24..86 1.85 .21 1.51 24..91 1.84 .26 1.55 24.

.00 .00 .00 .00 24..04 .12 -.00 .08 24.

.00 .00 .00 .00 24..06 .19 -.01 .13 24.

.00 .00 .00 .00 24..00 .00 .00 .00 24..00 .00 .00 .00 24..10 .22 .02 .17 24.

.97
16.48
4.96

Mean Saale Wt: 269.82

2.90
26.91
9.16

24.
24.
24.
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EXHIBIT 4-12

WASTE COMPOSITION SUMMARY - CORRECTIONAL FACILITIES
WINTER 1990

PAPER
Corrugatedfkraft
Newsprint
Off ice/conputer
Magazines/glossy
Book/phone books
Non-Corrug. Crd8d.
Mixed

Subtotal:

_______________________________________________________

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LDPE
Films & Bags
Green PET contrir.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

___________________________________________________

YARD WASTE
Grass/Leaves
Brush/prun./stuTps

Subtotal:

_________________________________________________

ORGAN ICS
Lijiter
Texti les
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

_________________________________________________

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

__________________________________________________________

METALS
Food Contnr./foit
Beverage Cans
MiSC. AtLininLln
Food container
Other
Bimetat Cans

Subtotal:

____________________________________________________

INORGAHICS
Non-bulk ceramics
Misc. Inorganics

SubtotaL:

____________________________________________________

HAZARDOUS WASTE
Pest i ci des
Non-pestic. poisons
Paint/Solvent/fuel
Dry Cell, batteries
Car Batteries
Medical Waste
Misc HHW

Subtotal:

_________________________________________________

RETURNA8LES COUNT
Plastics
ALjninun
Glass

Mean Sanle Wt:_______

Category
SAMPIE#/ROUTE/DATEIGHTD ST. #1AVRGE7. 0EV. LCL UCIX SAMPLES

9.99 5.88 7.94 12.05 24.3.69 2.43 2.84 4.54 24..3.10 3.84 1.76 4.44 24..53 .77 .26 .80 24..28 .56 .08 .47 24.2.17 1.84 1.53 2.81 24.15.40 5.8.8 13.34 17.45 24.35.16 1054 314g RB4 24.

.29 .61 .07 .50 24..20 .27 .10 .29 24..06 .11 .02 .09 24.6.50 2.08 5.77 7.22 24..06 .16 .00 .12 24..18 .26 .09 .27 24..11 .13 .06 .15 24.• .13 .19 .07 .20 24.1.86 1.11 1.47 2.24 24..62 1.14 .22 1.02 24.10.00 2.48 9.13 10.86 24.

.00 .00 .00 .00 24..00 .00 .00 .00 24..00 .00 .00 .00 24.

.19 .39 .05 .33 24.3.37 2.74 2.41 4.33 24..23 .83 - .06 .52 24.1.29 .58 1.09 1.49 24..02 .06 - .00 .04 24.38.11 11.72 34.02 42.20 24.4.50 2.59 3.59 5.40 24.47.71 11.33 43.75 51.67 24.

.84 .74 .58 1.10 24..10 .38 - .03 .23 24..04 .07 .02 .07 24.

.08 .37 - .05 .21 26.1.06 .79 .78 1.33 24.

.23 .30 .12 .34 24..35 .35 .22 .47 24..01 .08 -.02 .03 24.3.94 2.51 3.07 4.82 24..97 1.89 .31 1.63 24..00 .00 .00 .00 24.5.49 2.49 4.62 6.36 24.

.01 .03 - .00 .02 24..17 .56 -.03 .36 24..17 .56 -.02 .37 24.

.00 .00 .00 .00 24..00 .00 .00 .00 24..37 1.27 -.07 .81 24..02 .04 .00 .03 24..00 .00 .00 .00 24..00 .00 .00 .00 24.
.02 .07 -.00 .05 24..41 1.26 -.03 .85 24.

.66 1.96 -.03 1.34 24.4.24 14.17 -.71 9.19 24.1.63 8.62 -1.38 4.66 24.291.68
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EXHIBIT 4-14

YARD WASTE
Grass/Leaves
Brush/prun. /stt.irCs

Subtotal:

OR CAN t CS
Li.ither
Texti Les
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

METALS
Food Contrir./foiL
Beverage Cans
Misc. Alijnint.in
Food container
Other
Binietal 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
A Luni nun
Glass

WASTE COMPOSITION SUMMARY — COLLEGES
WINTER 1990

SAMPLE#/ROUTE/DATE
WGHTD ST. #1
AVRGEX 0EV. LCLX tir cwpiFc

Category

PAPER
Corrugated/kraft
Newsprint
Off ice/coaVuter
Magazines/gLossy
Book/phone books
Non-Corrug. CrdB.d.
Mixed

Subtotal:

PLASTICS
Clear HOPE contnr.
Color HDPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

15.55 10.00 11.89 19.22 22.
9.25 4.69 7.54 10.97 22.

14.55 7.48 11.81 17.29 22.
2.17 1.58 1.59 2.75 22.
4.37 4.09 2.87 5.86 22.
1.20 .94 .85 1.54 22.

25.82 13.10 21.02 30.62 22.
72.91 11.74 68.61 77.21 22.

.27 .37 .14 .41 22.

.12 .29 .02 .23 22.

.14 .63 -.09 .37 22.
4.01 1.70 3.38 4.63 22.

.09 .24 .00 .18 22.

.18 .16 .12 .24 22.

.05 .12 .01 .09 22.

.02 .04 .01 .03 22.
1.38 .62 1.15 1.61 22.
1.07 1.44 .55 1.60 22.
7.34 2.40 6.46 8.22 22.

.03 .14 -.02 .08 22.

.05 .22 -.03 .13 22.

.08 .25 -.01 .17 22.

.35 .60 .13 .57 22.
1.15 .88 .83 1.47 22.

.00 .01 -.00 .01 22.
1.18 .61 .95 1.40 22.
.44 1.26 -.02 .91 22.

8.35 10.65 4.45 12.24 22.
1.48 1.43 .95 2.00 22.

12.94 11.02 8.90 16.97 22.

2.93 1.91 2.23 3.63 22.
.37 .38 .24 .51 22.
.18 .42 .03 .34 22.
.09 .44 -.07 .25 22.

3.58 1.88 2.89 4.27 22.

.23 .22 .15 .31 22.
1.30 .68 1.05 1.55 22.

.00 .00 .00 .00 22.

.41 .59 .20 .63 22.
1.02 2.40 .14 1.89 22.

.02 .06 -.00 .04 22.
2.98 2.52 2.05 3.90 22.

.05 .10 .01 .08 22.

.09 .40 -.06 .23 22.

.14 .45 -.03 .30 22.

.00 .00 .00 .00 22.

.00 .00 .00 .00 22.

.04 .26 -.06 .13 22.

.00 .01 .00 .00 22.

.00 .00 .00 .00 22.

.00 .00 .00 .00 22.

.00 .00 .00 .00 22.

.04 .26 - .05 .14 22.

Mean SanpLe Wt: 344.42

.75 2.89 -.30 1.81 22.
14.54 28.96 3.94 25.15 22.
6.16 16.90 - .02 12.35 22.
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EXHIBIT 4-14

WASTE COMPOSITION SUMMARY - PUBLIC HIGH SCHOOLS
WINTER 1990

Category

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

Subtotal:

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun. /st.sops

Subtotal:

ORGAN ICS
Luier
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

• Subtotal:

METALS
Food Contnr./foil
Beverage Cans
Misc. Alumint.sn
Food container
Other
BimetaL Cans

Subtotal:

INORGANICS
Nonbulk ceramics
Misc. Inorganics

Subtotal:

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

Subtotal:

RETIJRNABLES COUNT
Plastics
Al Lifli nun
Glass

Mean Sample Ut:

SANPLE#/ROUTE/DATE
#1

irt SAHPIt

WGHTD ST.
AVRBFX flFV••••

-

- -. - LCLX
-

10.88 3.55 9.47 12.29 19.3.14 2.08 2.31 3.96 19.4.93 3.41 3.58 6.28 19.1.33 1.82 .61 2.06 19.1.74 2.51 .74 2.73 19.18.02 6.74 15.35 20.70 19.21.61 8.75 18.13 25.08 19.61.65 11.44 57.11 66.19 19.

.27 .32 .15 .40 19..03 .07 .01 .06 19..00 .01 -.00 .00 19.6.27 1.92 5.51 7.04 19..05 .14 -.01 .11 19..08 .19 .00 .15 19..02 .07 -.01 .05 19..13 .57 -.09 .36 19.1.16 .86 .82 1.50 19..78 3.15 - .47 2.03 19.8.81 3.54 7.40 1021 19.

.02 .11 -.02 .07 19..00 .00 .00 .00 19..02 .11 -.02 .07 19.

.16 .47 -.02 .35 19..25 .43 .08 .42 19..04 .16 - .02 .10 19.1.82 1.27 1.31 2.32 19..01 .07 -.01 .04 19.8.07 7.95 4.92 11.22 19.8.39 5.61 6.17 10.62 19.18.74 8.00 15.57 21.92 19.

1.77 1.21 1.29 2.25 19..19 .32 .06 .32 19..00 .00 .00 .00 19..31 .67 .04 .57 19.2.27 1.45 1.69 2.84 19.

.86 .92 .50 1.23 19.1.37 .66 1.11 1.63 19..00 .00 .00 .00 19.2.37 1.46 1.79 2.95 • 19.1.48 2.20 .61 2.35 19..12 .36 -.02 .27 19.6.20 2.86 5.07 7.34 19.

.00 .00 .00 .00 19.2.30 4.86 .37 4.22 19.2.30 4.86 .37 4.22 19.

.00 .00 .00 .00 19..00 .00 .00 .00 19..00 .00 .00 .00 19..01 .03 - .00 .02 19..00 .00 .00 .00 19..00 .00 .00 .00 19..00 .00 .00 .00 19..01 .03 - .00 .02 19.

.42 1.80 -.30 1.13 19.18.49 25.07 8.54 28.43 19.3.36 11.32 -1.13 7.85 19.266.20

4 — 17

NYC DSNY 1989 1990 Waste Characterization Study

Volume Three: Institutional Results



EXHIBIT 4—15

Category

WASTE COMPOSITION

PAPER
Corrugated/k rat t
Newsprint
Office/computer
Magazines/glossy
Book/phone books
Nor,-Corrug. CrdBd.
Mixed

Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun./stuinps

Subtotal:

ORGAN ICS
Ltither
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

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

Subtotal:

INORGANICS
Non-bulk ceramics
Misc. Iriorganics

Subtotal:

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

Subtotal:

RETURNABLES COUNT
Plastics
A luni rein
Glass

Mean Sample Ut:

SUMMARY - TRANSPORTATION HUBS
WINTER 1990

SAMPLE#/ROUTE/DATE
#1

SAMPLES

-.03 1.48
1.86 14.32

.12 6.09

WGHTD ST.
AVRGEX 0EV.

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

LCL% UCL%

9.23 5.96 6.87 11.60 19.
29.49 23.11 20.32 38.65 19.
2.62 4.08 1.00 4.24 19.

.92 .77 .61 1.22 19.
3.77 9.74 -.10 7.63 19.
1.85 2.08 1.03 2.67 19.

19.39 8.87 15.87 22.91 19.
67.26 12.73 62.21 72.31 19.

.24 .24 .14 .34 19.

.16 .24 .07 .25 19.

.04 .06 .02 .06 19.
3.35 1.59 2.72 3.97 19.

.02 .03 .00 .03 19.

.09 .07 .06 .12 19.

.03 .06 .01 .06 19.

.05 .11 .01 .10 19.

.92 .70 .64 1.19 19.

.85 .98 .46 1.24 19.
5.75 1.96 4.97 6.53 19.

.00 .00 .00 .00 19.

.00 .00 .00 .00 19.

.00 .00 .00 .00 19.

1.46 2.85 .33 2.60 19.
5.03 5.03 3.03 7.02 19.

.62 1.38 .07 1.17 19.
2.88 1.65 2.22 3.53 19.

.06 .23 -.04 .15 19.
1.99 3.18 .72 3.25 19.
2.74 3.00 1.55 3.93 19.

14.77 8.15 11.54 18.00 19.

1.92 1.40 1.37 2.48 19.
.40 .56 .18 .62 19.
.31 .67 .04 .58 19.
.01 .06 - .01 .04 19.

2.65 2.24 1.76 3.53 19.

.21 .18 .14 .28 19.

.83 1.07’ .41 1.26 19.

.01 .04 - .00 .03 19.
1.08 3.41 -.27 2.44 19.
5.35 6.97 2.58 8.11 19.

.03 .10 -.01 .07 19.
7.52 7.72 4.46 10.58 19.

.15 .57 -.07 .38 19.

.73 2.10 -.11 1.56 19.

.88 2.13 .04 1.72 19.

.00 .00 .00 .00 19.

.04 .15 -.02 .10 19.

.35 1.46 -.23 .92 19.

.61 1.49 .02 1.21 19.

.00 .00 .00 .00 19.

.00 .00 .00 .00 19.

.18 .64 -.08 .44 19.
1.18 2.01 .38 1.97 19.

.73
8.09
3.10

332.49

1 .90
15.70
7.52

19.
19.
19.
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SECTION 5

INSTITUTIONAL 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 institutional facilities served by City forces, based on the waste
components present in the disposed refuse. For the Spring 1990 activities,
field work for the institutional waste sector commenced on Monday, April 30,
with sorting activities completed by Saturday, May 5, 1990.

As in the preceding seasons, institutional waste loads originated from
pre—designated institutions, generally described by the project’s 14
institutional types. 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 institutional loads delivered to each work site is given in
Exhibits 5—1 and 5—2. The number of incoming vehicles ranged from two to
eight vehicles on a daily basis; each vehicle was identified by originating
borough, Department of Sanitation collection route, and institutional type.

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

WASTE COMPOSITION RESULTS

Tabulated composition results for each of the 14 institutional categories are
presented sequentially in Exhibits 5—4 through 5—17, as follows:

Exhibit Institutional Category

5—4 Elementary Schools
5—5 Junior High Schools
5—6 Private Schools (Kindergarten—8th Grade)
5—7 Private Schools (6th—l2th Grade)
5—8 Psychiatric Hospitals
5—9 Skilled Nursing Facilities
5—10 Municipal Hospitals
5—11 Teaching Hospitals
5—12 Non—Profit Hospital
5—13 Government Offices
5—14 Correctional Facilities
5—15 Colleges
5—16 Public High Schools

5—1
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5—17 Transportation Hubs

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 samples obtained and sorted by
the project’s institutional categories.

5—2
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EXHIBIT 5—1

INSTITUTIONAL LOADS DELIVERED TO MTS SITE
SPRING 1990

Daily Institutional
Date Load No. Borough Generator Tract/Route Category No.

04/30/90 1 MN College Control 6 12

2 QN Correctional Control 9A 11

3 SI Private (K-B) Control 14 3

4 QN Private (6—12) Control 10 4

5 QN Correctional Control 9B 11

05/01/90 1 BX Elementary Control 7 1

2 QN Public H.S. Control 20 13

05/02/90 1 QN Correctional Control 9A 11

2 MN Trans. Hub Control 19 14

3 QN Correctional Control 98 11

4 QN Correctional Control 9C 11

5 MN College Control 6 12

6 MN Govt. Office* Control 20A 10

7 MN Trans. Hub Control 19 14

05/03/90 1 MN Trans. Hub Control 19 14

2 8X Elementary Control 7 1

3 QN Private (6—12) Control 10 4

4 MN Trans. Hub Control 19 14

5 SI Private (K—B) Control 14 3

6 MN Govt. Office* Control 20A 10

7 MN Trans. Hub Control 18 14

05/04/90 1 QN Correctional Control 9A 11

2 MN College Control 6 12

3 QN Correctional Control 9C 11

4 QN Public H.S. Control 20 13

5 QN Correctional Control 9B 11

* This load was subsequently identified as unrepresentative by DOS—OPEC. Resultant data to be
excluded from study.
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EXHIBIT 5—2

INSTITUTIONAL LOADS DELIVERED TO QUEENS SITE
SPRING 1990

Daily Institutional
Date Load No. Borough Generator Tract/Route Category No.

04/30/90 1 QN Skill. Nurs. Control 1 6

2 BK Junior H.S. Control 3 2

3 SI Non—profit Hosp. Control 17 9

4 BK Govt. Office Control 4 10

S BK Elementary Control 2 1

6 BK Municipal Hosp. Control 15 7

05/01/90 1 BK Psych. Hosp. Control 1 5

2 BX Skill. Nurs. Control 8 6

3 BK Govt. Office Control 4 10

4 QN Elementary Control 12 1

5 BK Teaching Hosp. Control 16 8

6 QN Elementary Control 13 1

05/02/90 1 BK Junior H.S. Control 3 2

2 BK Govt. Office Control 4 10

3 BX Skill. Nurs. Control 8 6

4 BK Municipal Hosp. Control 15 7

5 BK Elementary Control 2 1

05/03/90 1 QN Skill. Nurs. Control 11 6

2 BK Municipal Control 15 7

3 BK Govt. Office Control 4 10

4 BK Govt. Office Control 5 10

05/04/90 1 BX Skill. Nurs. Control 8 6

2 BK Junior H.S. Control 3 2

3 QN Elementary Control 13 1

4 BK Teaching Hosp. Control 16 8

5 QN Elementary Control 12 1

6 BK Elementary Control 2 1
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EXHIBIT 5—2 (continued)

Daily Institutional
Date Load No. Borough Generator Tract/Route Category No.

7 BK Govt. Office Control 4 10

8 BK Govt. Office Control 4 5

05/05/90 1 SI Non—profit Hosp. Control 17 9

2 BK Psych. Hosp. Control 1 5

3 BK Govt. Office Control 4 10

4 BK Municipal Hosp. Control 15 7

5 BX Elementary Control 7 1
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EXHIBIT 5—3

SORT SAMPLES OBTAINED BY INSTITUTIONAL CATEGORY
SPRING 1990

CATEGORY INSTITUTIONAL TYPE NUMBER OF
SORT SAMPLES

1 Elementary Schools 28

2 Junior High Schools 24

3 Private Schools, K—Bth Grade 24

4 Private Schools, 6—12th Grade 11

5 Psychiatric Hospitals 8

6 Skilled Nursing Facilities 24

7 Municipal Hospitals 20

8 Teaching Hospitals 24

9 Non—profit Hospitals 24

10 Government Hospitals 17

11 Correctional Facilities 28

12 Colleges 25

13 PublicHigh Schools 23

14 Transportation Hubs 29

TOTAL 309
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SAlitbil 5-4

WASTE COMPOSITION SUMMARY - ELEMENTARY SCHOOLS
SPRING 1990

Category

PAPER
Corrugated/kraft
Newsprint
Off ice/cotrçuter
Magazires/gtossy
Book/phone books
Non-Corrug. CrdBd.
Mixed

Subtotal:

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LDPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun./su.as

Subtotal:

ORGAN ICS
LLJlter
Textiles
Rubber
Fines

V

Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

METALS
Food Contnr./foil
Beverage Cans
Misc. Aluninun
Food container
Other
Bimetal Cans

Subtotal:

INORGANI CS
Non-bulk ceramics
Misc. Lnorgariics

Subtotal:

HAZARDOUS WASTE
Pesticides
I4on-pestic. poisons
Pal nt/Solvent/fuel
Dry CeLL batteries
Car Batteries
Medical Waste
Misc HHW

Subtotal:

RETURNABLES COUNT
Plastics
Al Lull nun
Glass

Mean Sanple Ut:________

SAIIPLE#/ROUTE/DATE
#1

_SAMPLES

WGHTD ST.
AVRGEX DEV. LCLZ

10.12 8.10 7.51 1272 28.2.30 2.80 1.40 3.20 28..33 1.14 -.03 .70 28..31 .62 .11 .50 28..21 .82
- .05 V

.47 28.4.11 5.56 2.32 5.90 28.30.77 12.50 26.75 34.79 28.48.15 15.23 43.25 53.04 28.

.19 .22 .12 .27 28..16 .23 .09 .24 28..12 .74 -.12 .36 28.4.77 1.89 4.16 5.38 28..03 .09 -.00 .06 28..14 .17 .08 .19 28..00 .01 .00 .00 28..01 .04 .00 .03 28.3.74 2.74 2.86 4.62 28..24 .47 V .09 .39 28.9.41 3.56 8.27 10.56 28.

1.54 6.72 -.62 3.70 28..03 .12 -.01 .07 28.1.57 6.72 -.59 3.73 28.

.54 .69 .32 .76 28.1.80 3.00 .84 2.77 28..25 1.14 -.12 .62 28.1.33 1.31 .91 1.75 28.1.06 1.83 .47 1.65 28.23.21 13.86 18.75 27.66 28.3.96 3.29 2.90 5.02 V 28.32.14 14.37 27.52 36.76 28.

1.40 1.22 1.01 1.80 28..48 .51 .32 .65 28..30 .46 .15 .45 28..19 .33 .09 .30 28.2.38 1.60 1.87 2.89 28.

.45 .36 .34 .57 28..27 .27 .19 .36 28..00 .00 .00 .00 28.2.58 2.04 1.93 3.24 28.1.69 2.83 .78 2.60 28..01 .05 - .01 .02 28.
V5.01 3.38 3.92 6.09 28.

.00 .01 .00 .00 28.1.31 3.51 .19 2.44 28.1.32 3.51 19 2.44 28.

.00 .00 .00 .00 28..00 .00 .00 .00 28..00 .00 .00 .00 28..00 .00 .00 .00
V 28..00 .00 .00 .00 28..00 .00 .00 .00 28..02 .05 .00 .04 28..02 .05 .00 .04 28.

.46 1.22 .07 .85 28.3.87 11.42 .20 7.54 28.2.56 5.57 .77 4.35 28.280.60
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EXHIBIT 5-5

WASTE COMPOSITION SUMMARY - JUNIOR HIGH SCHOOLS

SPRING 1990

Category

PAPER
Corrugated/kraft
Newsprint
Office/computer
Magazines/glossy
Book/phone books
Non-Corrug. Crd8d.
Mixed

Subtotal:

P LA ST I CS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun./stjips

Subtotal:

ORGAN ICS
U.2ther
texti Les
Rubber
Fines
Diapers
Fooduaste
Misc. Orgariics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

METALS
Food Contnr./foil
Beverage Cans
Misc. Alumint.an
Food container
Other
Bimetal Cans

Subtotal:

INORGAN!CS
Nan-bulk ceramics
Misc. Inorganics

Subtotal:

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

Subtotal:

RETURNABLES COUNT
Plastics
Atuninun
Glass

SAMPLE#/RDUTE/DATE
#1

SAMPLES

WGHTD ST.
AVRGEX 0EV. LCL UCLX

7.97 4.62 6.35 9.58 24.2.71 2.16 1.96 3.47 24..87 1.55 .33 1.42 24..49 1.37 .01 .97 24.3.44 5.43 1.54 5.34 24.4.42 4.33 2.91 5.93 24.29.24 14.78 24.08 34.41 24.49.15 12.50 44.78 53.52 24.

.27 .23 .19 .35 24.

.10 .17 .04 .16 24..09 1.34 -.38 .56 24.
6.03 3.21 4.91 7.15 24..01 .10 -.03 .04 24..12 .13 .08 .17 24..01 .03 .00 .02 24.

.00 .03 - .01 .01 24.1.36 1.26 .93 1.80 24.
2.15 3.73 .85 3.45 24.10.15 4.72 8.50 11.80 24.

3.84 9.22 2.62 9.06 24..40 1.49 -.12 .92 24.
6.25 9.19 3.04 9.45 24.

.79 2.05 .07 1.50 24.1.13 2.20 .36 1.89 24..20 .45 .04 .35 24.1.09 1.09 .71 1.67 24..00 .00 .00 .00 24.11.26 6.71 8.92 13.61 24.3.85 3.37 2.67 5.03 24.18.32 8.08 15.50 21.14 24.

.99 .62 .78 1.21 24..10 .19 .04 .17 24..09 .29 - .01 .20 24.

.03 .09 .00 .06 24.1.22 .77 .96 1.49 24.

.94 .86 .64 1.24 24..89 .53 .71 .1.08 24..07 .24 -.01 .16 24.1.26 1.34 .79 1.73 24.5.22 5.25 3.39 7.05 24..09 .13 .04 .14 24.8.48 4.59 6.88 10.08 24.

.00 .00 .00 .00 24.5.04 6.63 2.73 7.36 24.5.04 6.63 2.73 7.36 24.

.00 .00 .00 .00 24..00 .00 .00 .00 24.

.30 1.19 -.11 .72 24..00 .00 - .00 .00 24..00 .00 .00 .00 24..00 .00 .00 .00 24.1.08 2.16 .33 1.84 24.1.39 2.37 .56 2.21 24.

Mean Saate Wt: 313.22

1.05 5.15 - .75 2.85 24.14.54 30.50 3.89 25.19 24.1.52 2.50 .64 2.39 24.
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EXHIBIT 5—6

WASTE COMPOSITION SUMMARY
- PRIVATE SCHOOLS (K-8TH GRADE)

SPRING 1990
Category

SAMPLE#/ROUTE/DATE
#1

SAMPLESPAPER
Corrugated/kraft
Newsprint
Off 1 ce/conzuter
Magazines/glossy
Book/phone books
Non-Corrug. Crd8d.
Hi xed

Subtotal:

_________________________________________________

PLASTICS
Clear HOPE contrir.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

_________________________________________________

YARD WASTE
Grass/Leaves
Brush/prun./sttmps

Subtotal:

_________________________________________________

ORGANECS

Textiles
Rubber
Fines
Diapers
Fooduaste
Misc. Organics

Subtotal:

____________________________________________________

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

_______________________________________________________

METALS
Food Contnr./foiL
Beverage Cans
Misc. AlLiuinI.Jn
Food container
Other
Bimetal Cans

Subtotal:

_________________________________________________

IN0RGANCS
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
Attani nUn
Glass

WGHTD ST.
AVRGE% 0EV. LCL UCL%

7.71 4.99 5.97 9.46 24.2.14 2.31 1.33 2.95 24.1.54 2.01 .83 2.24 24.1.37 1.38 .89 1.85 24.1.11 1.56 .57 1.66 24.1.47 1.46 .96 1.99 24.25.21 9.68 21.83 28.59 24.40.56 10.75 36.80 4.31 24.

.28 .25 .20 .37 24..22 .32 .10 .33 24..00 .02
- .00 .01 24.3.36 1.71 2.77 3.96 24..02 .05 .00 .03 24..06 .10 .02 .10 24..02 .06 -.00 .04 24..10 .22 .02 .17 24..79 .57 .59 .99 24..68 .83 .39 .97 24.5.53 2.07 6.81 6.26 24.

4

26.93 19.72 20.04 33.81 24..22 .55 .03 .41 24.27.15 19.76 20.25 34.05 24.

2.35 5.63 .39 4.32 24.1.55 1.92 .88 2.22 24..03 .12 -.01 .07 24.1.19 1.11 .80 1.57 24..08 .24 -.01 .16 24.6.08 4.04 4.67 7.49 24.4.45 8.40 1.52 7.39 24.15.73 11.04 11.87 19.58 24.

.74 .94 .41 1.07 24..05 .10 .01 .08 24..02 .D8 -.01 .05 24..01 .04
- .01 .02 24..82 .95 .48 1.15 24.

.64 .35 .52 .76 24..62 .67 .39 .86 24..01 .04 -.00 .02 24..96 1.10 .57 1.34 24.1.80 2.30 1.00 2.61 24..08 .10 .05 .12 24.4.12 2.70 3.18 5.06 24.

.00 .00 .00 .00 24.5.96 8.97 2.82 9.09 24.5.96 8.97 2.82 9.09 24.

.00 .00 .00 .00 24..00 .00 .00 .00 24..04 .19 -.03 .10 24..03 .14 -.01 .08 24..00 .00 .00 .00 24..00 .00 .00 .00 24..07 .41 - .07 .22 24..14 .45 -.01 .30 24.

Mean SaQE,le Wt: 274.63

.47 1.62 -.10 1.04 24.9.10 32.40 -2.21 20.42 24..68 2.73 -.27 1.64 24.
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AflLOII D1

WASTE COMPOSITION SUMMARY - PRIVATE SCHOOLS (6—12TH GRADE)

SPRING 1990

Category
SAMPL.E#/ROUTE/DATE

#1
t1 cAMP! Fç

PA PER
Corrugated/kraft
Newsprint
Of f ce/computer
Magazines/glossy
Book/phone books
Nori-Corrug. CrdBd.
Mxed

Subtotal:

___________________________________________________

PLASTICS
Clear HOPE contnr.
Color HDPE contnr.
LDPE

Films & Bags
Green PET contnr.
Clear PET contnr.
PVC

PoLypropylene
Polystyrene
Misc. Plastics

Subtotal:

_______________________________________________________

YARD WASTE
Grass/Leaves
Brush/prun./sturs

Subtotal:

___________________________________________________

ORGANICS
Lrer

Textiles
Rubber

Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

_________________________________________________

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

_________________________________________________

METALS

Food Contnr.ffoit
Beverage Cans
Misc. Alrznini,n
Food container
Other
Bimetal Cans

Subtotal:

____________________________________________________

INORGANICS
Non-bulk ceramics
Misc. lnorganics

Subtotal:

____________________________________________________

HAZARDOUS WASTE
Pesticides
Non-pestic. poisons
Paint/Solvent/fuel
Dry Cell batteries
Car Batteries
Medical Waste
Misc 11MW

Subtotal:

_________________________________________________

RETURNABLES COUNT
Plastics 1.27
AL.xninr.sn 15.92
Glass 1.66

Mean SarTLe Wt: 251.26

WGHTD ST.
AVRGEY. 0EV. LCL

5.91 3.54 3.99 7.83 11.
3.38 2.32 2.13 4.64 11.
1.58 1.92 .55 2.62 11.

.68 .79 .25 1.10 11.
4.48 8.27 .01 8.96 11.
1.69 1.31 .99 2.40 11.

27.75 11.71 21.41 34.09 11.
45.48 11.14 39.45 51.51 11.

.24 .30 .08 .40 11.

.18 .35 -.01 .37 11.

.01 .04 -.01 .03 11.
5.15 1.89 4.13 6.18 11.

.00 .00 .00 .00 11.

.35 .51 .08 .63 11.

.00 .00 .00 .00 11.

.09 .21 -.03 .20 11.
1.11 .54 .81 1.40 11.

.59 .61 .26 .92 11.
7.72 2.34 6.45 8.99 11.

6.73 9.76 1.44 12.02 11.
.00 .00 .00 .00 11.

6.73 9.76 1.44 12.02 11.

1.90 2.16 .72 3.07 11.
4.38 3.79 2.33 6.44 11.

.05 .14 - .02 .13 11.
4.61 5.81 1.47 7.76 11.

.00 .00 .00 .00 11.
3.57 2.99 1.94 5.19 11.
5.80 5.57 2.78 8.82 11.

20.31 10.03 14.88 25.74 11.

1.18 .56 .88 1.49 11.
.28 .39 .07 .50 11.
.07 .12 .00 .13 11.

1.52 6.09 -1.78 4.81 11.
3.05 6.27 -.34 6.44 11.

.98 1.20 .33 1.63 11.
1.08 1.03 .53 1.64 11.

.18 .34 -.00 .37 11.
1.58 2.71 .12 3.05 11.
6.12 5.04 3.39 8.85 11.

.01 .02 .00 .03 11.
9.97 5.74 6.86 13.07 11.

.00 .00 .00 .00 11.
6.49 10.02 1.06 11.91 11.
6.49 10.02 1.06 11.91 11.

.00 .00 .00 .00 11.

.00 .00 .00 .00 11.

.02 .08 -.02 .06 11.

.08 .12 .01 .14 11.

.00 .00 .00 .00 11.

.00 .00 .00 .00 11.

.16 .62 -.18 .50 11.

.26 .70 -.12 .63 11.

2.33 .01 2.53 11.
23.16 3.38 28.46 11.
2.66 .23 3.10 11.
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LZiI O

WASTE COMPOSITION SUMMARY — PSYCHIATRIC HOSPITALS
SPRING 1990

Category

PAPER
Corrugated/kraft
Newsprint
Of f ce/computer
Magazines/glossy
BookIpione books
Non-Corrug. CrdBd.
Mixed

Subtotal:

PLASTICS
Clear HDPE concrir.
Color HOPE contnr.
LOPE
Films
Green
Clear
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun. /sti.inps

Subtotal:

ORGAN ICS
LLJICer
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

METALS
Food Contnr./foil
Beverage Cans
Misc. AlinLJn
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 11MW

Subtotal:

RETURNABLES COUNT
Plastics
Alunint.an
Glass

Mean Sample Wt:

SAMPLE#/ROIJTE/DATE
#1

UCL cAupi F

WGHTD ST.
AVRG% 0EV.

& Bags
PET contnr.
PET contnr.

-

- -

- LCLX
-

14.55 5.69 10.81 18.29 8.3.52 4.72 .42 6.62 8.1.75 4.68 -1.33 4.83 8..33 .34 .11 .56 8..50 1.37 -.39 1.40 8..54 .77 .04 1.05 8.17.88 5.78 14.08 21.68 8.39.08 9.75 32.67 45.49 8.

.04 .03 .01 .06 8..10 .09 .04 .16 8..00 .00 .00 .00 8.6.53 2.32 5.01 8.06 8..04 .06 .00 .09 8..24 .24 .08 .40 8..00 .00 .00 .00 8..00 .00 .00 .00 8.9.87 4.13 7.16 12.59 8..21 .14 .12 .30 8.17.04 5.79 13.23 20.8.4 8.

.19 .32 -.02 .40 8..00 .00 .00 .00 8..19 .32 -.02 .40 8.

1.11 1.52 .11 2.11 8.5.40 2.94 3.47 7.34 8..19 .20 .06 .32 8.1.D3 .71 .57 1.50 8.2.98 2.42 1.39 4.57 8.14.32 6.37 10.13 18.51 8.6.33 7.13 1.64 11.02 8.31.36 7.51 26.43 36.30 8.

1.86 1.40 .94 2.78 8..27 .38 .02 .53 8..15 .34 -.07 .37 8..07 .17 -.04 .18 8.2.35 1.72 1.22 3.48 8.

.77 .60 .38 1.17 8..37 .21 .23 .51 8..00 .00 .00 .00 8.2.84 1.56 1.81 3.87 8..09 .20 -.05 .22 8..00 .00 .00 .00 8.4.07 1.52 3.07 5.07 8.

.00 .00 .00 .00 8.4.32 4.28 1.51 7.13 8.4.32 4.8 1.51 7.13 8.

.00 .00 .00 .00 8..00 .00 .00 .00 8..00 .00 .00 .00 8..00 .00 .00 .00 8..00 .00 .00 .00 8.1.08 1.98 -.22 2.38 8..51 1.21 -.29 1.30 8.1.59 3.18 -.50 3.68 8.

.71 1.66 -.38 1.sa 8.4.99 7.22 .25 9.74 8.3.23 5.84 -.61 7.07 8.282.81
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EXHIBIT 5—9

WASTE COMPOSITION SUMMARY — SKILLED NURSING FACILITIES

SPRING 1990

Category

PAPER
Corrugated! k raft
Newsprint
Off i ce/computer
Magazines/glossy

• Book/phone books
Non-Corrug. CrdBd.
Mixed

Subtotal:

PLASTICS
• Clear HOPE contnr.

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

Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun. /stLi1s

Subtotal:

ORGANICS
LIjTer
Texti Les
Rubber
Fines
Diapers
Foodwas te
Misc. Organics

Subtotal:

GLASS
CLear container
Green container
Brown container
Misc. Glass

Subtotal:

METALS
Food Contnr./foiL
Beverage Cans
Misc. Atuninun
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 .77
Atuninun 1.65
Glass .52

Mean SanLe Wt: 330.35

4.00 -.63 2.17 24.
3.92 .28 3.02 24.
1.62 -.05 1.08 26.

WGHTD ST.
AVRGEX DEV.

SAMPLE#/ROLJTE/DATE
#1

UCL% SAMPLESLCLX

8.82 5.95 6.74 10.90 24.
1.38 1.81 .75 2.01 24.

.91 1.69 .32 1.51 24.

.16 .25 .07 .25 24.

.06 .30 -.05 .16 24.

.77 1.07 .40 1.15 24.
13.48 5.88 11.42 15.53 24.
25.57 8.38 22.65 28.50 24.

.29 .36 .16 .41 24.

.13 .21 .06 .20 24.

.02 .03 .01 .03 24.
5.96 2.83 4.97 6.95 24.

.02 .04 .00 .03 24.

.01 .02 .00 .02 24.

.01 .02 .00 .01 24.
• .02 .06 .00 .04 24.
5.79 3.04 4.73 6.85 24.

.44 1.02 .08 .80 24.
12.68 4.74 11.02 14.33 24.

1.03 5.85 -1.01 3.08 24.
.03 .12 -.01 .07 24.

1.06 5.84 -.98 3.11 24.

.28 .62 .06 .49 24.
1.05 1.23 .62 1.48 24.

.30 .52 .12 .48 24.

.94 1.10 .56 1.32 24.
26.93 9.65 23.56 30.30 24.
21.16 13.98 16.28 26.04 24.
3.10 3.86 1.75 4.45 24.

53.76 11.14 49.87 57.64 24.

.47 .58 .27 .67 24.

.05 .11 .02 .09 24.

.04 .10 .01 .08 24.

.05 .14 .00 .10 24.

.61 .57 .41 .82 24.

.66 1.51 .13 1.18 24.

.17 .12 .13 .21 24.

.14 .63 -.07 .36 24.
2.66 2.39 1.82 3.49 24.

.74 1.81 .11 1.37 24.

.00 .00 .00 .00 24.
4.37 3.44 3.16 5.57 24.

.03 .08 - .00 .06 24.
1.09 2.43 .24 1.94 24.
1.12 2.44 .27 1.97 26.

.00 .00 .00 .00 24.

.00 .00 .00 .00 24.

.04 .20 -.02 .11 24.

.00 .00 .00 .00 24.

.00 .00 .00 .00 24.

.64 .83 .35 .93 24.

.14 .49 -.03 .31 24.

.82 .99 .48 1.17 24.

5• — 12

NYC DSNY 1989 1990 Waste Characterization Study

Volume Three: Institutional Results



EXHIBIT 5—10

WASTE COMPOSITION SUMMARY - MUNICIPAL HOSPITALS
SPRING 1990

Category

PAPER
Corrugated/kraft
Newspr nt
Off ice/coaputer
Magazines/glossy
Book/phone books
Non-Corrug. Crd8d.
Mixed

SubtotaL:

P LAST CS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
PolypropyLene
Polystyrene
Misc. Plastics

Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun./st.ms

Subtotal:

ORGAN ICS

Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

METALS
Food Contnr./foil
Beverage Cans
Misc. ALuninui
Food container
Other
Bimetat 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:

RETURNA8LES COUNT
Plastics
ALLJnint.zn
Glass

SAMPLE#/ROUTE/DATEWGHTD ST.
#1AVRGE 0EV. LCL% UCL% SAMPLES

14.58 10.46 10.55 18.62 20.1.88 3.26 .63 3.14 20..80 2.67 -.23 1.83 20.1.29 3.09 .09 2.48 20..07 .39
- .08 .22 20.1.97 2.04 1.18 2.76 20.31.98 13.61 26.73 37.23 20.52.58 12.90 47.60 57.55 20.

.16 .20 .09 .24 20..27 .32 .15 .40 20..00 .00 .00 .00 20.5.98 2.54 5.00 6.96 20..05 .06 .02 .07 20..07 .09 .04 .11 20..01 .03 .00 .03 20..07 .12 .02 .11 20.4.33 2.60 3.33 5.34 20.1.97 1.98 1.20 2.73 20.12.92 3.42 11.60 14.24 20.

.04 .13 -.01 .09 20..00 .00 .00 .00 20..04 .13
- .01 .09 20.

.35 .82 .04 .67 20.2.89 3.16 1.67 4.11 20..85 .86 .52 1.18 20..91 .72 .63 1.19 20.7.91 5.47 5.80 10.02 20.11.33 7.85 8.30 14.36 20.1.83 2.02 1.05 2.61 20.26.07 11.02 21.82 30.32 20.

2.81 1.57 2.21 3.42 20..09 .21 .01 .17 20..36 .37 .22 .50 20..00 .00 .00 .00 20.3.27 1.75 2.59 3.94 20.

.57 .38 .42 .71 20..44 .19 .36 .51 20..02 .08 -.01 .05 20.1.15 .90 .80 1.50 20..85 2.18 .01 1.69 20..01 .02 .00 .01 20.3.03 2.37 2.12 3.94 20.

.00 .00 .00 .00 20..35 1.04 -.05 .75 20..35 1.04
- .05 .75 20.

.02 .07 -.00 .05 20..00 .-00 .00 .00 20..01 .02 -.00 .01 20..02 .08 -.01 .05 20..00 .00 .00 .00 20.1.53 1.44 .98 2.09 20..17 .51 -.03 .36 20.1.75 1.42 1.20 2.29 20.

Mean Sanle Wt: 278.92

.47 1.45 -.09 1.034.14 10.21 .20 8.082.92 7.59 -.01 5.85

20.
20.
20.
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EXHIBIT 5—11

WASTE COMPOSITION SUMMARY - TEACHING HOSPITALS

SPRING .1990

Category

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

Subtotal:

PLASTICS
Clear HDPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun. /st..cs

Subtotal:

ORGAN ICS
Liither
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. GLass

Subtotal:

METALS
Food Contnr./foil
Beverage Cans
Misc. AlLininull
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 1.03
Atuninun 9.53
Glass 2.84

Mean Sample Wt: 278.51

- .17 2.24
4.07 14.99

.75 4.94

WGHTD ST.
AVRGE% 0EV.

SAMPLE#/ROUTEJ DATE
#1

SAMPLESLCL% UCLX

10.94 7.05 8.48 13.41 24.
6.00 3.94 4.62 7.38 24.
4.75 5.11 2.97 6.54 24.
1.61 1.52 1.08 2.14 24.

.29 .68 .05 .52 24.
2.64 1.96 1.96 3.33 24.

28.22 7.97 25.44 31.00 24.
54.45 8.64 51.44 57.47 24.

.27 .31 .16 .38 24.

.22 .30 .12 .32 24.

.03 .06 .01 .05 24.
6.84 2.44 5.99 7.69 24.

.02 .05 .01 .04 24.

.14 .17 .08 .20 24.

.02 .05 -.00 .03 24.

.07 .14 .02 .12 24.
6.95 3.27 5.81 8.10 24.
1.03 .94 .70 1.36 26.

15.59 4.34 14.07 17.10 24.

3.36 7.05 .89 5.82 24.
.06 .24 -.02 .14 24.

3.42 7.03 .96 5.87 24.

1.02 1.91 35 1.68 24.
2.54 2.49 1.67 3.41 24.

.63 .70 .39 .88 24.

.82 .48 .65 .99 24.
1.50 1.47 .99 2.02 24.
9.52 7.50 6.90 12.14 24.
2.81 2.27 2.01 3.60 24.

18.84 7.28 . 16.29 21.38 24.

1.81 1.01 1.45 2.16 24.
.33 .41 .18 .47 24.
.34 .62 .12 .55 24.
.00 .01 -.00 .01 24.

2.48 1.31 2.02 2.93 24.

.93 .81 .64 1.21 24.

.72 .28 .62 .82 24.

.00 .00 .00 .00 24.
1.39 1.26 .95 1.83 24.
.36 .74 .10 .62 24.
.01 .06 - .01 .02 24.

3.40 1.51 2.87 3.93 24.

.00 .00 - .00 .00 24.
1.55 4.90 -.16 3.27 24.
1.55 4.90 -.16 3.27 24.

.00 .00 .00 .00 24.

.01 .04 - .00 .03 24.

.01 .09 -.02 .04 24.

.00 .00 .00 .00 24.

.00 .00 .00 .00 24.

.24 .43 .09 .39 24.

.00 .01 -.00 .01 24.

.27 .44 .12 .42 24.

3.46
15.62
6.00

24.
24.
24.
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EXHIBIT 5—12

WASTE COMPOSITION SUMMARY - NON-PROFIT HOSPITALS
SPRING 1990

Category

PAPER
Corrugated/kraft
Newsprint
Of f i ce/conputer
Magazines/glossy
Book/phone books
Non-Corrug. CrdBd.
Mixed

Subtotal:

PLASTI Cs
Clear HOPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

YARD WASTE
Grass/Leaves
Brush/prun./sttmps

Subtotal:

ORGAN ICS
Li.ier
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

METALS
Food Contnr./foit
Beverage Cans
Misc. Alumint.an
Food container
Other
Bimetal Cans

Subtotal:

N OR CAN I CS
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
A luii nin
Glass

SAIIPLE#/RaJTE/DATE
#1

UCLX SAMPIFS

WGHTD ST.
AVRGEX 0EV. LCLX

19.22 10.78 15.46 22.99 24.2.29 1.52 1.76 2.82 24.1.77 2.54 .88 2.65 24..50 .58 .30 .71 24..21 .74
- .05 .47 24.2.71 2.07 1.99 3.44 24.19.16 6.49 16.89 21.42 24.45.86 13.14 41.27 50.45 24.

.14 .25 .05 .23 24..11 .16 .05 .16 24..00 .01
- .00 .01 24.5.62 2.29 4.82 6.42 24..00 .01
- .00 .00 24..06 .08 .03 .09 24..01 .04
- .01 .02 24..07 .14 .02 .12 24.8.96 4.70 7.32 10.60 24..81 .89 .50 1.12 24.15.78 5.35 13.91 17.65 24.

.01 .03
- .00 .02 24..03 .07 .00 .06 24..06 .08 .01 .06 24.

.31 .73 .05 .56 24.2.27 2.21 1.50 3.04 24..90 .50 .72 1.07 24.1.07 1.58 .52 1.63 24.4.54 3.16 3.43 5.64 24.18.74 9.82 15.31 22.18 24.4.89 7.06 2.43 7.36 24.32.72 11.34 28.76 36.68 24.

.74 .58 .54 .95 24..11 .21 .04 .18 24..02 .07
- .00 .05 24..03 .22 -.04 .11 24..91 .63 .69 1.13 24.

.36 .33 .24 .47 24..29 .15 .23 .34 24..04 .17 -.03 .10 24.2.45 2.46 1.59 3.31 24..45 .83 .16 .75 24..01 .03 .00 .02 24.3.60 2.87 2.59 4.60 24.

.02 .09
- .01 .05 24..00 .00 .00 .00 24..02 .09
- .01 .05 24.

.00 .00 .00 .00 24..00 .00 .00 .00 24..02 .15 -.04 .07 24..01 .02 .00 .01 24..00 .00 .00 .00 24.1.05 1.02 .69 1.40 24..00 .00 .00 .00 24.1.07 1.00 .72 1.42 24.

Mean SanpLe Ut: 336.02

.32 2.00 -.38 1.02 24.3.61 7.18 1.10 6.12 24..67 2.01 -.03 1.37 24.
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EXHIBIT 5—13

WASTE COMPOSITION SUMMARY - GOVERNMENT OFFICE BUILDINGS

Category SAI4PLE#/ROUTE/OATE

#1
UL SANPI FS

PAPER
Corrugated/kraft
Newsprint
Off I ce/conputer
Magazines/glossy
Book/p4one books

Nori-Corrug. CrdBd.

Mixed

Subtotal:

___________________________________________________

PLASTICS

Clear HOPE contnr.

Color HOPE contnr.
LOPE

Films & Bags

Green PET contnr.
C Lear PET contnr.

PVC

Polypropylene

Polystyrene
Misc. Plastics

Subtotal:

_________________________________________________

YARD WASTE

Grass/Leaves
Brush/prun./st.ms

Subtotal:

_________________________________________________

ORGAN ICS

Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

_________________________________________________

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

_________________________________________________

METALS
Food Contnr./foil
Beverage Cans
Misc. AlIJninLJn
Food container
Other
Bimetat Cans

Subtotal:

____________________________________________________

INORGANICS
NOn-bulk ceramics
Misc. inorganics

Subtotal:

_______________________________________________________

HAZARDOUS WASTE
Pest icides
Non-pestic. poisons
Paint/Solvent/fuel
Dry Cell batteries
Car Batteries
Medical Waste
Misc HHU

Subtotal:

_______________________________________________________

RETURNABLES COUNT
Plastics . .21 2.27
Ali.xninuii .25 18.92
Glass .26 8.64

SPRING 1990 J

WGHTD ST.
AVRGEX 0EV. LCL% -

5.48 3.42 4.04 6.93 17.
10.98 3.69 9.42 12.54 17.

15.77 25.80 4.88 26.65 17.
2.02 3.86 .39 3.65 17.
1.38 3.73 -.19 2.96 17.
1.50 1.52 .86 2.14 17.

46.39 16.85 39.28 53.51 17.
83.53 9.82 79.38 87.67 17.

.15 .26 .04 .26 17.

.03 .06 .00 .06 17.

.00 .00 .00 .00 17.
4.01 2.50 2.96 5.07 17.

.05 .11 .01 .10 17.

.22 .18 .14 .30 17.

.03 .10 -.01 .07 17.

.01 .03 - .00 .02 17.
1.52 1.19 1.01 2.02 17.

.49 .52 .27 .71 17.
6.52 3.95 4.85 8.19 17.

.08 .23 -.02 .17 17.

.08 .16 .01 .15 17.

.16 .27 .04 .27 17.

.00 .00 .00 .00 17.

.58 .92 .19 .97 17.

.01 .04 - .01 .02 17.

.33 .83 - .02 .68 17.

.08 .22 -.01 .18 17.
1.51 1.59 .84 2.19 17.
1.12 1.97 .29 1.95 17.
3.63 2.69 2.58 4.68 17.

3.00 2.06 2.12 3.87 17.
.22 .31 .09 .35 17.
.34. .40 .17 .51 17.
.00 .00 .00 .00 17.

356 2.44 2.52 4.59 17.

.54 .41 .37 .71 17.

.83 .47 .63 1.02 17.

.01 .02 -.00 .01 17.

.54 .64 .35 .72 17.

.67 2.99 -.59 1.93 17.

.01 .03 .00 .03 17.
2.59 3.08 1.29 3.89 17.

.00 .00 .00 .00 17.

.00 .00 .00 .00 17.

.00 .00 .00 .00 17.

.00 .00 .00 .00 17.

.00 .00 .00 .00 17.

.00 .00 .00 .00 17.

.02 .05 -.00 .04 17.

.00 .00 .00 .00 17.

.00 .00 .00 .00 17.

.00 .00 .00 .00 17.

.02 .05 - .00 .04 17.

1.03 2.94
9.59 22.12
4.45 9.92

Mean Sanle Ut: 273.65

17.
17.
17.
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EXHIBIT 5—14

WASTE COMPOSITION SUMMARY - CORRECTIONAL FACILITIES
SPRING 1990

Category
SA)IPLE#/R0(JTE/DATE

#1
1JI A4PI FPAPER

Corrugated/kraft
Newsprint
Office/computer
Magazines/glossy
800k/phone books
Non-Corrug. Crd8d.
Mixed

Subtotal:

_______________________________________________________

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
PoLystyrene
Misc. PLastics

Subtotal:

____________________________________________________

YARD WASTE
Grass/Leaves
Brush/prun./st.ms

Subtotal:

____________________________________________________

ORGAN ICS
Luiter
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

______________________________________________

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

____________________________________________________

METALS
Food Contnr./foil
Beverage Cans
Misc. Al.jnini.mi
Food container
Other
Biinetal Cans

Subtotal:

____________________________________________________

INORGAN!CS
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
Al t.ani nLin
Glass

WGHTD ST.
AVRGE 0EV. LCL%

6.78 4.00 5.49 8.06 28.
2.82 3.05 1.84 3.80 28.
1.71 3.08 .72 2.70 28.

.39 .58 .20 .57 28.

.40 1.10 .05 .76 28.
1.26 1.79 .66 1.81 28.

14.65 8.43 11.94 17.36 28.
27.98 13.03 23.80 32.17 28.

.14 .31 .04 .24 28.

.26 .50 .10 .42 28.

.05 .11 .01 .08 28.
6.27 4.13 4.95 7.60 28.

.02 .05 .01 .04 28.

.15 .18 .09 .21 28.

.01 .03 .00 .02 28.

.05 .10 .02 .08 28.
1.54 4.23 .18 2.90 28.

.39 .95 .09 .70 28.
8.88 6.89 6.66 11.10 28.

.00 .00 .00 .00 28.

.00 .00 .00 .00 28.

.00 .00 .00 .00 28.

.78 2.86 -.14 1.70 28.
2.71 2.81 1.81 3.61 28.

.03 .15 - .02 .08 28.

.77 .94 .46 1.07 28.

.04 .20 - .02 .11 28.
50.19 25.26 42.07 58.31 28.
2.23 4.86 .67 3.79 28.

56.74 22.20 49.61 63.88 28.

.64 .73 .41 .87 28.

.13 .33 .02 .23 28.

.08 .15 .03 .13 28.

.35 1.57 -.16 .85 28.
1.20 2.08 .53 1.87 28.

.24 .27 .15 .33 28.

.14 .17 .08 .19 28.

.00 .00 .00 .00 28.
2.98 4.27’ 1.61 4.36 28.

.56 2.25 -.18 1.26 28.

.00 .00 .00 .00 28.
3.90 4.76 2.37 5.43 28.

.00 .02 - .00 .01 28.
1.20 4.80 -.34 2.75 28.
1.21 4.80 -.34 2.75 28.

.00 .00 .00 .00 28.

.00 .00 .00 .00 28.

.00 .00 .00 .00 28.

.01 .05 - .01 .03 28.

.00 .00 .00 .00 28.

.07 .24 -.01 .15 28.

.01 .05 - .01 .03 28.

.09 .25 .01 .17 28.

Mean Sample Wt: 331.56

.66 2.20 -.05 1.37
2.31 7.00 .06 4.55

.90 4.57 -.56 2.37

28.
28.
28.
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EXHIBIT 5—15

YARD WASTE
Grass/Leaves
Brush/prun. /stiircs

Subtotal:

ORGANICS
LLaier
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal.:

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

METALS
Food Contnr./foil
Beverage Cans
MISC. Alt.miinun
Food container
Other
Bimetal Cans

Subtotal:

INORGAMICS
Non-bulk ceramics
Misc. Inorganics

Subtotal:

HAZARDOUS WASTE
Pesticides
Non-pestic. poisons
Pal nt/Solvent/fuel
Dry Cell batteries
Car Batteries
Medical Waste
Misc HHW

Subtotal:

RETURNABLES COUNT
Plastics
A luni nun
Glass

WASTE COMPOSITION SUMMARY - COLLEGES

SPRING 1990

WGHTD ST.
AvRr.FX DFV.

SANPLE#/ROUTE/DATE
#1

UCL% SAMPLES

Category

PAPER
Corrugated/kraft
Newsprint
Off ice/coaputer
Magazines/glossy
Book/phone books
Non-Corrug. CrdBd.
Mixed

Subtotal:

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
Filn & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

LCLX

10.27 6.37 8.09 12.44 25.
7.50 4.61 5.93 9.08 - 25.
8.62 6.00 6.58 10.67 25.
2.83 3.42 1.66 4.00 25.
6.14 9.30 2.96 9.32 25.
1.23 1.23 .80 1.65 25.

28.19 6.92 25.82 30.55 25.
64.78 11.47 60.86 68.70 25.

.41 1.13 .03 .80 25.

.16 .28 .06 .25 25.

.00 .01 -.00 .01 25.
4.11 1.34 3.65 4.57 25.

.05 .10 .02 .09 25.

.35 .31 .24 .45 25.

.00 .01 -.00 .01 25.

.11 .19 .04 .17 25.
1.80 1.25 1.38 2.23 25.

.69 1.15 .30 1.09 25.
7.69 2.42 6.86 8.51 25.

1.07 5.41 -.77 2.92 25.
.05 .14 .01 .10 25.

1.13 5.40 -.72 2.97 25.

1.09 2.10 .37 1.81 25.
1.13 2.32 .34 1.92 25.

.00 .00 .00 .00 25.
1.29 .99 .95 1.63 25.

.06 .25 -.02 .14 25.
11.32 9.50 8.07 14.56 25.
2.08 2.57 1.21 2.96 25.

16.97 9.59 13.70 20.25 25.

4.03 2.38 3.22 4.85 25.
.56 .94 .24 .88 25.
.51 .66 .28 .73 25.
.00 .00 .00 .00 25.

5.10 3.00 6.08 6.13 25.

.46 .44 .31 .61 25.
1.38 .77 1.12 1.64 25.

.04 .22 -.04 .11 25.

.41 .59 .21 .61 25.

.93 1.54 .40 1.45 25.

.03 .08 -.00 .05 25.
3.24 1.85 2.61 3.88 25.

.07 .26 -.02 .16 25.

.66 1.60 .11 1.21 25.

.73 1.78 .12 1.34 25.

.00 .00 .00 .00 25.

.00 .00 .00 .00 25.

.00 .00 .00 .00 25.

.01 .03 - .00 .02 25.

.00 .00 .00 .00 25.

.03 .11 -.01 .07 25.

.32 1.38 -.15 .79 25.

.36 1.38 -.12 .83 25.

1.86
24.99

7.71
Mean Sairple Wt: 248.88

5.06
33.75
18.01

.14
13.46
1.56

3.59
36.52
13.87

25.
25.
25.
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EXHIBIT 5—16

WASTE COMPOSITION SUMMARY - PUBLIC HIGH SCHOOLS

SPRING 1990

Category

PAPER
Corrugated/kraf t
Newsprint
Off ice/coeuter
Magazines/glossy
Book/phone books
Non-Corrug. CrdBd.
Mixed

Subtotal:

___________________________________________________

P LA ST I CS
Clear HDPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

_________________________________________________

‘ARD WASTE
Grass/Leaves
Brush/prun./stLms

Subtotal:

_______________________________________________________

ORGAN ItS
LLer
Textiles
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

____________________________________________________

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

_________________________________________________

METALS
Food Contnr./foil
Beverage Cans
Misc. AIL.unint.sn
Food container
Other
Bimetai 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 HKW

Subtotal:

RETURNABLES COUNT
Plastics

- .79 2.09Aljniniin 5.72 21.91Glass .03 3.31Mean SaLe Ut: 220.98

SAIIPLE#/ROUTE/DATEWGHTD ST. #/
AVRGEX DEV. LCL% UCL% SAMPLES

10.00 5.38 8.08 11.92 23.
4.21 6.27 1.97 6.46 23.
1.15 1.69 .54 1.75 23.
.19 .49 .01 .36 23.
.55 1.33 .08 1.03 23.9.51 10.37 5.81 13.22 23.32.22 16.39 26.36 38.08 23.57.83 17.47 51.59 64.08 23.

.11 .13 .06 .15 23.

.19 .33 .07 .31 23..05 .21 -.02 .13 23.4.98 2.40 4.13 5.84 23.
.01 .03 - .00 .02 23.
.15 .54 -.04 .35 23.
.00 .01 -.00 .01 23.
.02 .04 .00 .03 23.1.01 .90 .69 1.33 23.
.56 .94 .23 .90 23.

7.08 3.04 6.00 8.17 23.

2.17 6.83 -.27 4.62 23.3.57 5.93 1.45 5.69 23.5.75 9.11 2.49 9.00 23.

.52 1.04 .15 .89 23.

.79 2.42 -.08 1.65 23.

.06 .25 -.03 .15 23.
1.53 1.82 .88 2.18 23.

.00 .00 .00 .00 23.
9.48 9.48 6.09 12.86 23.4.42 5.57 2.43 6.41 23.16.80 9.76 13.31 20.28 23.

1.17 1.41 .67 1.68 23.
.14 .28 .05 .24 23..10 .31 - .01 .21 23.

3.66 9.24 .36 6.96 23.
5.08 9.09 1.83 8.33 23.

.64 .58 .44 .85 23.

.78 .51 .60 .96 23.

.42 L12 .02 .82 23.2.00 2.82 .99 3.01 23.2.97 6.64 .59 5.34 23..01 .03 .00 .02 23.6.83 6.49 4.51 9.15 23.

.00 .00 .00 .00 23.

.49 .82 .20 .79 23..49 .82 .20 .79 23.

.01 .04 . .00 .03 23.

.00 .00 .00 .00 23.

.08 .29 -.03 .18 23..03 .15 -.02 .08 23.

.00 .00 .00 .00 23..01 .06 - .01 .03 23.

.01 .05 -.01 .03 23..14 .36 .02 .27 23.

.65 4.03
13.81 22.65
1.67 4.58

23.
23.
23.
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EXHIBIT 5—17

WASTE COMPOSITION SUMMARY - TRANSPORTATION HUBS

SPRING 1990

Category

PAPER
Corrugared/kraft
Neuspr nt
Office/computer
Magaznes/gLossy
Book/phone books
Non-Corrug. CrdBd.
Mixed

Subtotal:

_________________________________________________

PLASTICS
Clear HOPE contnr.
Color HOPE contnr.
LOPE
Films & Bags
Green PET contnr.
Clear PET contnr.
PVC
Polypropylene
Polystyrene
Misc. Plastics

Subtotal:

_________________________________________________

YARD WASTE
Grass/ Leaves
Brush/prunjstumps

Subtotal:

_______________________________________________________

ORGAN ICS

Texti Les
Rubber
Fines
Diapers
Foodwaste
Misc. Organics

Subtotal:

____________________________________________________

GLASS
Clear container
Green container
Brown container
Misc. Glass

Subtotal:

_________________________________________________

METALS
Food Contnr./foil
Beverage Cans
Misc. ALL.1nin.mi -

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 HHU

Subtotal:

_________________________________________________

RETURNABLES COUNT
Plastics
Al Lifli nun
Glass

WGHTD ST.
AVRGEX DV.

SANPLE#/ROUTE/OATE
#1

UCL SAMPLESLCL%

7.36 6.31 5.37 9.35 29.
35.04 24.17 27.41 42.66 29.

.72 1.07 .38 1.05 29.
1.00 .99 .69 1.32 29.

.26 .52 .09 .42 29.
1.36 2.35 .62 2.11 29.

18.73 8.76 15.96 21.49 29.
64.47 19.14 58.43 70.50 29.

.25 .27 .17 .34 29.

.25 .74 .02 .48 29.

.01 .03 .00 .02 29.
2.73 1.61 2.22 3.24 29.

.01 .06 -.01 .03 29.

.21 .24 .14 .29 29.

.00 .02 .00 .01 29.

.06 .16 .01 .11 29.

.89 .85 .62 1.16 29.

.99 2.23 .29 1.70 29.
5.41 2.96 4.48 6.35 29.

.95 4.01 -.32 2.21 29.

.00 .00 .00 .00 29.

.95 4.01 -.32 2.21 29.

.83 1.53 .34 1.31 29.
3.52 3.20 2.51 4.53 29.

.06 .69 -.09 .22 29.
1.99 2.24 1.28 2.69 29.

.08 .18 .02 .14 29.
3.11 3.92 1.87 4.35 29.
3.43 6.03 1.52 5.33 29.

13.01 8.58 10.31 15.72 29.

2.45 2.73 1.59 3.32 29.
1.04 1.59 .54 1.54 29.

.46 .74 .23 .69 29.

.84 1.26 .44 1.26 29.
4.79 5.54 3.05 6.54 29.

.32 .30 .22 .41 29.

.58 .44 .44 .71 29.

.02 .06 - .00 .03 29.

.40 .40 .27 .53 29.
6.48 11.21 2.94 10.02 29.

.02 .06 .00 .03 29.
7.81 11.12 4.30 11.32 29.

.00 .01 -.00 .01 29.
2.54 10.06 -.64 5.71 29.
2.54 10.06 -.64 5.71 29.

.00 .00 .00 .00 29.

.00 .00 .00 .00 29.

.01 .06 -.00 .03 29.

.09 .24 .01 .17 29.

.00 .00 .00 .00 29.

.00 .01 - .00 .01 29.

.91 1.65 .39 1.43 29.
1.02 1.67 .49 1.54 29.

Mean Sample Ut: 322.38

.86 3.21 -.16 1.87 29.
8.88 22.44 1.80 15.96 29.
4.35 17.35 -1.12 9.83 29.
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SECTION 6

BULK ITEM SURVEY AND VEHICLE WEIGH PROGRAM

APPROACH

Each incoming institutional refuse vehicle was weighed, discharged onto thetipping floor at each sorting site, and surveyed for the presence of bulkitems within the entire discharged load. Exhibits 6—1, 6—3, 6—5, and 6—7indicate the number and weight of institutional vehicle loads that weresurveyed and observed during each sort season. These exhibits also provide asummary of incoming waste amounts by weight and by institutional types.

DISCUSSION

For this study, only institutions served by the free—disposal program weresampled. As a result, a portion of the institutional bulk waste streamremained unsampled. The DOS maintains tonnage records on the sampled streamand these records were used to make tonnage adjustments to city—wide wastestream projections.

The bulk item survey consisted of the identification, counting, and weighingof bulk items found within the institutional vehicle loads. A bulk item wasdefined as specific waste items that could not fit inside a closed 30—gallontrash can (i.e., with its lid on). Bulk items were identified by 15 generalcategories, including various types of furniture and appliances, wood, tires,carpets, etc.

The results of the bulk item survey provide estimates of the presence ofdiscarded bulk items in the institutional waste stream, and provide a basisfor estimating generation rates according to the institutional types studied.

BULK ITEM SURVEY RESULTS

Tabulated bulk item composition results for each season are presented inExhibits 6—2, 6—4, 6—6, and 6—8, for the Summer, Fall, Winter, and Springsorting events, respectively. These results provide the mean, standarddeviation, and lower and upper confidence intervals (95 percent level) derivedfor the various bulk item categories identified in the field. In addition,these exhibits indicate the number of institutional loads observed per season.Other calculations include the average weight of bulk items per load, theaverage net weight of each vehicle load, and the average bulk item composition(percent by weight) within the institutional waste stream.

Bulk items ranged from 0.53 to 1.66 percent of the institutional waste stream.Major categories included miscellaneous wood, ferrous metal,
rugs/carpet/textiles, and mixed bulk items.

Daily field results from the vehicle weigh program and the bulk item surveyfor the four seasonal sorting events are appended in Volume 8.
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EXHIBIT 6—1

INSTITUTIONAL LOADS DELIVERED TO PITS SITE
SLiMMER 1989

CATEGORY INSTITUTIONAL NUMBER OF AVERAGE NET
TYPE INCOMING WEIGHT OF

VEHICLES REFUSE PER
VEHICLE (lbs)

1 Elementary Schools 8 3,465

2 Junior High Schools 3 2,992

3 Private Schools, K—Bth Grade 2 2,560

4 Private Schools, 6—12th Grade 2 12,360

5 Psychiatric Hospitals 3 7,670

6 Skilled Nursing Facilities 5 7,852

7 Municipal Hospitals 4 19,320

8 Teaching Hospitals 2 10,000

9 Non—profit Hospitals 2 10,220

10 Government Hospitals 7 2,496

11 Correctional Facilities 3 4,687

12 Colleges 3 3,973

13 Public High Schools 0 0

14 Transportation Hubs 14,977

TOTAL 51 Vehicles 184.0 Tons
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EXHIBIT 6—2

BULK ITEM SURVEY SUMMARY
SUMMER 1989

Material %

ST. #of
MEAN 0EV. LCL UCL LOADS

Upholstered 12.87 23.81 7.30 18.44 51.00Steel 2.08 5.62 .77 3.40 51.00Aluminum .25 1.31 -.06 .56 51.00Wood 6.41 16.66 2.51 10.31 51.00Mixed 2.06 4.99 .89 3.23 51.00Stoves .00 .00 .00 .00 51.00Refrigerators .00 .00 .00 .00 51.00Dishwashers .57 3.00 -.13 1.27 51.00Others .63 3.30 -.14 1.40 51.00Ferrous 19.93 25.49 13.97 25.90 51.00Non-ferrous 6.36 15.41 2.76 9.96 51.00Misc, wood 24.00 28.90 17.24 30.76 51.00Rugs/carpets/textile 2.99 7.00 1.36 4.63 51.00Tires 5.45 15.46 1.83 9.07 51.00Miscellaneous 16.39 25.84 10.35 22.44 51.00Total Weight 100.00 45.52 89.35 110.65 51.00

Average Weight of Bulk Items Found Per VehicLe Load 119.95Average Net Weight of Refuse Per Vehicle Load 7217.06Average Bulk Item Coaposition of Institutional Waste Stream 1.66Z

6-4

NYC DSNY 1989 1990 Waste Characterization Study

Volume Three: Institutional Results



EXHIBIT 6—3

SUMMARY OF INSTITUTIONAL VEHICLE LOADS BY WEIGHT
1989

CATEGORY INSTITUTIONAL NUMBER OF AVERAGE NET
TYPE INCOMING WEIGHT OF

VEHICLES REFUSE PER
VEHICLE (ibs)

1 Elementary Schools 10 8,320

2 Junior High Schools 2 6,040

3 Private Schools, K—8th Grade 2 2,710

4 Private Schools, 6—12th Grade 2 3,260

5 Psychiatric Hospitals 3 7,800

6 Skilled Nursing Facilities 5 6,400

7 Municipal Hospitals 4 15,035

8 Teaching Hospitals 2 10,200

9 Non—profit Hospitals 2 10,110

10 Government Hospitals 7 2,024

11 Correctional Facilities 3 6,273

12 Colleges 3 6,653

13 Public High Schools 2 8,170

14 Transportation Hubs 21,395

TOTAL 55 Vehicles 251.9 Tons
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EXHIBIT 6—4

BULK ITEM SURVEY SUMMARY
— 1989

Material %
ST. #of

MEAN 0EV. LCI. UCL LOADS

Upholstered •34 57 .21 .46 55.00Steel 17.67 21.74 12.78 22.57 55.00Alianinum .11 .31 .04 .18 55.00Wood 6.86 11.34 4.31 9.41 55.00Mixed ii.io 13.08 8.15 14.05 55.00Stoves .oQ .00 .00 .00 55.00Refrigerators .oo .00 .00 .00 55.00Dishwashers .oo .00 .00 .00 55.00Others 1.44 4.12 .51 2.37 55.00Ferrous 2.92 4.84 1.83 4.01 55.00Non-ferrous .81 2.32 .29 1.34 55.00Misc, wood 16.97 23.59 11.65 22.28 55.00Rugs/carpets/textile 1,73 3.54 .93 2.53 55.00Tires 3.78 5.76 2.48 5.08 55.00Miscellaneous 36.27 31.64 29.14 43.40 55.00Total Weight ioo.oo 49.48 88.85 111.15 55.00

Average Weight of Bulk Items Found Per Vehicle Load 48.74
Average Net Weight of Refuse Per Vehicle Load 9160.55
Average Bulk Item Coosition of InstitutionaL Waste Stream 0.53%
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EXHIBIT 6—5

SUMMARY OF INSTITUTIONAL VEHICLE LOADS BY WEIGHT
SUMMER 989

CATEGORY INSTITUTIONAL NUMBER OF AVERAGE NET
TYPE INCOMING WEIGHT OF

VEHICLES REFUSE PER
VEHICLE (ibs)

1 Elementary Schools 2 12,750

2 Junior High Schools 3 4,473

3 Private Schools, K—Bth Grade 2 2,690

4 Private Schools, 6—12th Grade 2 1,720

5 Psychiatric Hospitals 3 5,880

6 Skilled Nursing Facilities 5 6,168

7 Municipal Hospitals 0

8 Teaching Hospitals 2 8,930

9 Non—profit Hospitals 0

10 Government Hospitals 9 5,747

11 Correctional Facilities 3 6,187

12 Colleges 4 4,520

13 Publiè High Schools 2 6,300

14 Transportation Hubs 21,680

TOTAL 43 Vehicles 172.6 Tons
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EXHIBIT 6—6

BULK ITEM SURVEY SUMMARY
_SUMMER 1989

Material %

ST.
#ofMEAN 0EV. LCL UCL LOADS

Upholstered .00 .00 .00 .00 43.00
Steel

3.46 8.26 1.36 5.57 43.00
AUxnin.xn 1.86 5.45 .47 3.24 43.00
Wood

.46 1.57 .04 .84 43.00
Mixed

13.98 21.21 8.58 19.38 43.00
Stoves

.00 .00 .00 .00 43.00
RefrigeratOrs 4.35 15.43 .42 8.28 43.00
Dishwashers .00 .00 .00 .00 43.00
Others

.00 .00 .00 .00 43.00
Ferrous 16.29 24.39 10.08 22.51 43.00
Non-ferrous 1.47 3.29 .63 2.31 43.00
Misc, wood 20.35 27.22 13.41 27.28 43.00
Rugs/carpetS/teXtile 4.26 14.18 .65 7.88 43.00
Tires 10.65 17.59 6.17 15.13 43.00
Miscellaneous 22.89 31.19 14.94 30.83 43.00
Total Weight 100.00 51.07 86.99 113.01 43.00

Average Weight of Bulk Items Found Per Vehicle Load 47.45Average Net Weight of Refuse Per Vehicle Load 8026.05Average Bulk Item CoaositiorI of Institutional Waste Stream O.59Z
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EXHIBIT 6—7

SUMMARY OF INSTITUTIONAL VEHICLE LOADS BY WEIGHT
SUMMER 1989

CATEGORY INSTITUTIONAL NUMBER OF AVERAGE NET
TYPE INCOMING WEIGHT OF

VEHICLES REFUSE PER
VEHICLE (lbs)

1 Elementary Schools 10 7,158

2 Junior High Schools 3 5,080

3 Private Schools, K—Bth Grade 2 4,490

4 Private Schools, 6—12th Grade 2 2,500

5 Psychiatric Hospitals 3 3,888

6 Skilled Nursing Facilities 5 6,243

7 Municipal Hospitals 4 17,704

8 Teaching Hospitals 2 8,223

9 Non—profit Hospitals 2 7,695

10 Government Hospitals 9 5,746

11 Correctional Facilities 8 3,358

12 Colleges 3 7,167

13 Public High Schools 2 5,610

14 Transportation Hubs 24,040

TOTAL 60 Vehicles 238.9 Tons
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EXHIBIT 6—8

BULK ITEM SURVEY SUMMARY
-SUMMER 1989

Material %
ST. #ofMEAN 0EV. LCL XL LOADS

Upholstered 6.29 15.32 2.98 9.59 60.00Steel. 5.35 11.53 2.86 7.84 60.00ALuminum .00 .00 .00 .00 60.00Wood 2.84 8.09 1.10 4.59 60.00Mixed 22.51 31.32 15.75 29.27 60.00Stoves .00 .00 .00 .00 60.00Refrigerators 2.78 13.02 -.03 5.59 60.00Dishwashers .00 .00 .00 .00 60.00Others 1.50 5.17 .39 2.62 60.00Ferrous 17.16 22.97 12.21 22.11 60.00Non-ferrous 2.99 13.04 .18 5.80 60.00Misc. wood 7.88 17.15 4.J8 11.58 60.00Rugs/carpets/textile 1.99 5.46 .82 3.17 60.00Tires 10.17 19.68 5.93 14.42 60.00Miscellaneous 18.54 28.42 12.41 24.67 60.00Total Weight 100.00 49.82 89.25 110.75 60.00

Average Weight of Bulk Items Found Per Vehicle Load 71.90
Average Net Weight of Refuse Per Vehicle Load 7963.67
Average Bulk Item Composition of InstitutionaL Waste Stream 0.90%
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SECTION 7

COMPARISON OF COMPOSITION BY SELECTED INSTITUTIONAL TYPE

DISCUSSION

The purpose of this section is to provide an analysis from the four sorting
seasons and to compare specific and seasonal variation within selected,
institutional types. This analysis grouped two sets of similar institution
types as listed below and highlighted the seasonal variation within the
remaining categories.

“School s”

Category #1 Elementary School
Category #2 Junior High School
Category #3 Private School (K—8)
Category #4 Private School (6—12)
Category #13 Public High School

“Medical Facilities”

Category #5 Psychiatric Hospital
Category #7 Municipal Hospital
Category #8 Teaching. Hospital
Category #9 Non—profit Hospital

“Other Institutions”

Category #6 Skilled Nursing Facility
Category #10 Government Office
Category #11 Correctional Facility
Category #14 Transportation Hub
Category #12 College

For this section of the analyses, compositions are compared in a matrix format
with emphasis given to the seven basic waste fractions given below. The
comparisons do not include the HHW fraction because the presence of these
materials was below one percent by weight. In addition, the institutional
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category of Public High Schools was not sampled during the Summer season and

Municipal and Non—profit Hospitals were not sampled during the Winter season.

• Paper The cumulative percentage of the seven Paper

sort categories.

Plastic The cumulative percentage of the 10 Plastic sort
categories.

• Yard Waste The cumulative percentage of the two Yard Waste
sort categories.

• Organics The cumulative percentage of the seven Organic
sort categories.

• Glass The cumulative percentage of the four Glass sort
categories.

• Metal The cumulative percentage of three Aluminum and
three Other Metal sort categories.

• Inorganics The cumulative percentage of both Inorganic sort

categories.

• Bulk The projected percentage of bulk items
(estimated by DOS).

Exhibits 7—1, 7—3, 7—5, and 77

Exhibits 7—1, 7—3, 7—5, and 7—7 (Waste Composition by Institutional Category),

compare the compositions of institutional wastes by the above seven fractions

for the four seasons. These exhibits compare each institutional category’s

general composition for each season.

Exhibits 7—2, 7—4, 7—6, and 7—8

Exhibits 7—2, 7—4, 7—6, and 7—8 (Component Range by Institutional Category),

compare the compositions of the 14 institutional categories by the seven

general waste fractions described previously. These exhibits indicate

relative differences (high and low ranges) by waste fraction observed. For

example, Exhibit 7—2 indicates that Paper during Summer 1989 was generated at
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86 percent of the waste stream for Category 10 (Government Offices).Similarly, Category 6 (Skilled Nursing Facilities) generated the least amountof paper of all the institutions at 22 percent Paper by weight.

In addition, these exhibits identify the major sort category within eachgeneral waste fraction. For example, Exhibit 7—2 indicates that
Office/Computer paper was the largest single component of the Paper fractionfor the Government Office institution at 52 percent of total stream.

COMPARISONS BETWEEN SCHOOL CATEGORIES

The below findings were observed for comparisons between five institutionalcategories for schools, seven types of waste fractions, and four seasons.

1. Colleges consistently had the highest percentage of paper, with arange of 65 to 73 percent. The primary components in descending
order were Mixed, Corrugated, and Office Paper.

2. During the three seasons sampled, Public High Schools had thesecond highest percentage of paper, with a range of 56 to 62
percent.

3. For Elementary, Junior High, and Private (6—12) Schools, less
paper was evident during the Summer season. This is probably dueto lower levels of activity in schools during the Summer.

4. The proportion of Plastic generated by schools was generally
consistent for all seasons. The major component for this fractionwas Films/Bags.

5. Private Schools (Categories #3 and #4), generally had the highestcomposition of Yard Waste throughout the sort, with a maximum of27 percent for #3, and 30 percent for #4. The other categories
had a range of 0 to 9 percent Yard Waste throughout the entire
sort.

6. The composition of Yard Waste dropped to negligible level for allschool categories during the Winter sort.

7. For Colleges, Elementary, Junior High, and Private (K—B) Schools,the Organics fraction was highest during the Summer sort.
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8. Generally, the percentage of glass was higher for Colleges and

Public High Schools than for the other school categories. A range

of 2 to 5 percent was observed in both of these institution types.

9. The Inorganics percentage was highest in the Winter season,

primarily due to ash received from Elementary and Private (6—12)

Schools. These categories measured 28 percent and 20 percent,

respectively, during that season.

COMPARISONS BETWEEN MEDICAL FACILITIES CATEGORIES

The below findings were observed between four institutional categories for

medical facilities, seven types of waste fractions, and four seasons.

1, The waste streams of Skilled Nursing Facilities and Psychiatric

Hospitals contained the lowest percentage of Paper throughout the

entire study, with a range of 22 to 30 percent and 36 to 42

percent, respectively.

2. Municipal, Teaching, and Non—profit Hospitals had ranges for Paper

of 51 to 56 percent, 47 to 54 percent, and 46 to 55 percent,

respectively.

3. Municipal Hospitals consistently had the lowest percentage of

Plastic in the three seasons sampled. The percentage ranged from

10 to 13 percent.

4. The Winter season had the highest percentage of Plastics for

Psychiatric Hospitals, Skilled Nursing Facilities, and Teaching

Hospitals, with each category showing percentages of 20, 21, and

19, respectively.

5. The smallest percentage of Yard Waste was shown in the Municipal

and Non—profit Hospital waste streams, with a range of 0 to 1

percent observed in all sampling seasons.

6. In the Fall and Spring seasons, Teaching Hospitals generated 3 to

6 percent more Yard Waste (percentage of total stream) over the

Summer and Winter seasons.
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7. For Psychiatric Hospitals, Yard Waste was observed in a range of
percentages of 0 to 1 percent for three seasons and for Summer the
level was 5 percent.

8. The highest percentage, for Organics consistently was found in
Skilled Nursing Facilities, with a range of 47 to 60 percent,
while all other categories strata never exceeded 34 percent. This
disparity is due to the significant presence of Diapers (range was
20 to 33 percent), and to some extent, a higher Food Waste
percentage, ranging from 14 to 19.

9. The Summer season had the highest percentage of Organics for
Psychiatric Hospitals and Skilled Nursing Facilities with each
category at 34 and 60 percent, respectively.

10. Skilled Nursing Facilities and Non—profit Hospitals both had 1
percent Glass in their waste stream throughout all four seasons of
the study.

11. For the Fall season, Psychiatric Hospitals had an 11 percent Glass
composition, with 5 percent from Miscellaneous Glass. The
presence of storm windows accounted for much of the Miscellaneous
Glass.

12. Psychiatric Hospitals had or equalled the highest composition of
Metals, with a range of 4 to 9 percent in all four seasons.

13. Other institutions had a range of 2 to 5 percent, with the primary
component being Ferrous Metal Food Containers, resultant from food
preparation.

14. With a range of 1 to 4 percent, Psychiatric Hospitals had or
equaled the highest composition of Inorganics through out the
entire study.

15. For Skilled Nursing Facilities and Municipal and Non—profit
Hospitals, the percentage of Inorganics ranged from 0 to 1
percent.
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COMPARISONS BETWEEN OTHER INSTITUTIONAL CATEGORIES

The below findings were observed between five grouped institutional

categories, seven types of waste fractions, and four seasons.

1. The Summer and Fall seasons had the highest percentage of Paper,

each maintaining 86 percent of the total waste stream, and the

Winter and Spring seasons had 79 and 83 percent compositions,

respectively.

2. The percentage of Plastic was higher in Winter and Spring (at 7

percent) than in Summer and Fall (5 to 6 percent).

3. The Winter season had the highest Organics composition at 6

percent.

4. No seasonal variation for Glass was observed. The percentage of

Glass was 3 percent in Summer and Fall, and 4 percent in Winter

and Spring.

5. For Correctional Facilities, both the Winter and Spring seasons

had a 0 percent composition of Yard Waste. The Summer season was

the highest at 16 percent. -

6. Organics in the Correctional Facilities waste stream showed a

range of 48 to 62 percent in the Fall, Winter, and Spring seasons

and the Summer season had only 24 percent organic material.

7. Inorganics in the Correctional Facilities waste stream showed a 5

percent level in the Summer season; the other seasons never

exceeded over 1 percent.

8. For the Transportation Hub category, the Paper proportion of the

waste stream remained constantwith a range of 64—67 percent

throughout the year.

9. For every season, the Plastic fraction was between 5 and 6 percent

for Transportation Hubs.

10. Yard Waste remained at less than 1 percent for Transportation

Hubs.
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EXHIBIT 7—2

COMPONENT RANGE BY INSTITUTIONAL CATEGORY*
SUMMER 1989

Major Category
(Percent)

Office Paper (52%)

Misc. (10%)

Grass (14%)

Diapers (34%)

Clear (4%)

Food Cant. (5%)

Misc. (14%)

Low Range
(Institutional
Category/Percent)

(6/22%)

(3, 10/5%)

(8, 9/0%)

(10/4%)

(3/0.5%)

(10/2%)

(9, 12/0%)

* Institutional Categories:

#1 = Elementary School
#2 = Junior High School
#3 = Private School (K—Bth grade)
#4 = Private School (6—12th grade)
#5 = Psychiatric Hospital
#6 = Skilled Nursing Facility
#7 = Municipal Hospital

#8 Teaching Hospital
#9 = Non—profit Hospital
#10 = Government Office
#11 = Correctional Facility
#12 = College/University
#13 = Public High School
#14 = Transportation Hub

COMPONENTS

PAPER

PLASTICS

YARD WASTE

ORGANICS

GLASS

METAL

INORGANIC

High Range
(Institutional
Category/Percent)

(10/86%)

(9/16%)

(4/22%)

(6/60%)

(14/8%)

(5/6%)

(2/14%)
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EXHIBIT 7—4

* Institutional Categories:

#1 = Elementary School
#2 = Junior High School
#3 = Private School (K—8t,h grade)
#4 = Private School (6—12th grade)
#5 = Psychiatric Hospital
#6 = Skilled Nursing Facility
#7 = Municipal Hospital

#8 = Teaching Hospital
#9 = Non—profit Hospital
#10 = Government Office
#11 = Correctional Facility
#12 = College/University
#13 = Public High School
#14 = Transportation Hub

COMPONENT RANGE BY RESIDENTIAL STRATA*
FALL 1989

High Range Low Range
(Institutional Major Category (Institutional

COMPONENTS Category/Percent) (Percent) Category/Percent)

PAPER (10/86%) Office Paper (36%) (11/28%)

PLASTICS (5/15%) Film (6%) (varies/5%)

YARD WASTE (4/30%) Grass (30%) (10/0.1%)

ORGANICS (11/62%) Food (56%) (10/2%)

GLASS (5/11%) Misc. Glass (5%) (varies/1%)

METAL (13/14%) Other Ferrous (12%) (8/2%)

INORGANIC (1/7%) Misc. (6%) (4/0%)
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Major Category
(Percent)

Mixed (34%)

Polystyrene (10%)

Grass (6.4 — 1%)

Diapers (21%)

Clear (3%)

Other Ferrous (5%)

Misc. (28%)

Low Range
(Institutional
Category/Percent)

(6/24)

(14/6%)

(van es/0%)

(10/6%)

(van es/1%)

(1, 12/3%)

(10, 12/<1%)

* Institutional Categories:

#1 = Elementary School
#2 = Junior High School
#3 Private School (K—Bth grade)
#4 = Private School (6—12th grade)
#5 = Psychiatric Hospital
#6 = Skilled Nursing Facility
#7 = Municipal Hospital

#8 = Teaching Hospital
#9 = Non—profit Hospital
#10 = Government Office
#11 = Correctional Facility
#12 = College/University
#13 = Public High School
#14 = Transportation Hub

EXHIBIT 7—6

COMPONENT RANGE BY RESIDENTIAL STRATA*
WINTER 1990

COMPONENTS

PAPER

PLASTICS

YARD WASTE

ORGANICS

GLASS

METAL

INORGANIC

High Range
(Institutional
Category/Percent)

(10/79%)

(6/21%)

(3, 5/1%)

(6/49%)

(12/4%)

(14/8%)

(14/28%)
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EXHIBIT 7—8

COMPONENT RANGE BY INSTITUTIONAL CATEGORY
SPRING 1990

High Range Low Range
(Institutional Major Category (Institutional

COMPONENTS Category/Percent) (Percent) Category/Percent)

PAPER (10/83%) Mixed (43%) (6/26%)

PLASTICS (5/17%) Polystyrene (10%) (14/5%)

YARD WASTE (3/27%) Grass (27%) (14/0%)

ORGANICS (11/57%) Food (50%) (10/4%)

GLASS (12/5%) Clear (4%) (varies/1%)

METAL (4/10%) Other Ferrous (5%) (varies/3%)

INORGANIC (4/6%) Misc. (6%) (91<0.1%)

* Institutional Categories:

#1 = Elementary School #8= Teaching Hospital
#2 = Junior High School #9 = Non—profit Hospital
#3 = Private School (K—8th grade) #10 = Government Office
#4 = Private School (6—12th grade) #11 = Correctional Facility
#5 = Psychiatric Hospital #12 = College/University
#6 = Skilled Nursing Facility #13 = Public High School
#7 = Municipal Hospital #14 = Transportation Hub

7 — 14
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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 institutional data and.to identify seasonal variations and
significant trends in the composition of the institutional waste stream.
These findings are based on the composition data presented in previous
sections. V

DISCUSSION

For comparison purposes, the institutional 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 14 institution types into an aggregate composite for each season,
which is presented in Exhibit 8—1. Development of this composite required
consolidation of each institution for a weighted average, dependent on
estimated quantities generated for the City as a whole (see discussion in
Section 9). Based on Exhibit 8—1, the observations and findings made below
can be made.

General Trends (non—seasonal)

Paper ——
V

Mixed Paper, Newsprint, and Corrugated/Kraft Paper are the most common
components of the Paper stream. All other components combined only account
for 17 percent of Paper wastes in the institutional waste stream.

Plastics ——

Films and Bags, Polystyrene, and Miscellaneous Plastics are the most common
components of the Plastic component. These three items account for over 91
percent of plastic wastes in the institutional waste stream. V

Yard Wastes ——

Grass and Leaves are the predominant component of Yard Waste.

Organics ——

Food Waste is consistently the predominant component (approximately 43 percent
of organics fraction). Other significant categories are Textiles, Diapers,
and the Miscellaneous Organics category.

Glass ——

Clear Glass containers make up more than half of the Glass fraction.

8—i
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Metals ——

Eighty percent of the metal fraction is made up of ferrous alloy products.
Annually, Other Ferrous Metal is the single largest component of this
fraction.

Inorganic ——

The greatest fraction of Inorganics is Miscellaneous Inorganics. Non—bulk
Ceramics is a small and highly—specific component category. These items were
found in the waste stream only on occasion.

Comparison of the Institutional Waste Stream by Season

Paper ——

1. Newsprint, which was observed at the 12 to 14 percent range
throughout the year, reached peak proportions in Fall 1989 at over
17 percent of the waste stream.

2. The level of Office/Computer Paper apparent in the waste stream
gradually decreased throughout the year, from 8 percent to 1
percent by weight.

3. Mixed Paper ranged from 12 percent to 24 percent of the waste
stream.

4. The majority component of Paper for three seasons (not including
Summer) was Mixed Paper.

Plastic ——

1. LDPE items decreased in frequency during the study and ranged from
0.04 to 0.12 percent by weight.

2. The Plastic fraction, as a whole, ranged from 8.44 to 9.74 percent
by weight.

Yard Waste ——

1. The quantity of Brush and other woody Yard Wastes was
significantly reduced in the Winter.

2. Overall, Yard Waste occupied approximately 2.06 percent of the
waste stream.

Glass Fraction ——

1. The generation of Glass wastes peaked during the Summer season.

8-2
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Hazardous Wastes ——

I. The majority of Household Hazardous Wastes present in the MSW
stream was either Medical Wastes or Miscellaneous items.

8—3
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EXHIBIT 8-1

SUMMARY OF INSTITUTIONAL COMPOSITION BY SEASON

“-—AGGREGATED STREAM COMPOSITION BY SEASON
WASTE COMPONENT SUMMER FALL WINTER SPRING (ANNUALLY)

Corrugated/Kraft 12.57% 12.31% 10.96% 10.35% 11.57%
Newsprint 12.03% 17.19% 14.53% 13.16% 16.40%
Office/Conçuter 7.51% 3.78% 3.37% 1.14% 3.85%
Magazines and GLossy 1.42% 1.41% 1.10% 0.72% 1.17%
Book/Phone Book 1.15% 1.13X 2.12% .0.45% 1.16%
Non-Corrugated CCC 3.63% 2.75% 4.19% 2.53% 3.19%
Mixed 12.24% 16.98% 19.39% 23.57% 18.14%

TOTAL PAPER FRACTION 50.55% 55.54% 55.67% 51.91% 53.48%

Clear HOPE containers 0.28% 0.15% 0.25% 0.21% 0.22%
Colored HOPE containers 0.32% 0.10% 0.16% 0.19% 0.19%
LOPE 0.12% 0.07% 0.05% 0.04% 0.07%
Films and Bags 4.23% 4.15% 4.88% 4.48% 4.41%
Green PET containers 0.09% 0.08% 0.06% 0.02% 0.06%
Clear PET Containers 0.17% 0.07% 0.08% 0.14% 0.11%
PVC 0.08% 0.11% 0.04% 0.00% 0.06%
Polypropylene 0.20% 0.09% 0.06% O.05X 0.10%
Polystyrene (Eat. in Slimier) 2.67% 1.58% 2.86% 3.41% 2.57%
Miscellaneous Plastic 1.59% 2.03% 1.11% 0.84% 1.43%

TOTAL PLASTIC FRACTION 9.74% 8.44% 9.53% 9.38% 9.21%

Grass/Leaves 1.92% 2.79% 0.11% 1.97% 1.81%
Brush/Prunings/Sti..rs 0.81% 0.03% 0.01% 0.18% 0.24%

TOTAL YARD WASTE FRACTION 2.73% 2.82% 0.12% 2.16% 2.06%

LtjTer 1.50% 1.81% 0.90% 0.65% 1.24%
Textiles 2.64% 2.66% 3.24% 2.42% 2.71%
Rubber 0.23% 0.19% 0.38% 0.30% 0.27%
Fines 1.64% 1.33% 2.15% 1.44% 1.60%
Diapers 6.57% 2.40% 3.28% 4.23% 4.01%
Foodwaste 9.10% 10.23% 8.25% 12.78% 10.22%
Miscellaneous Organic 353% 3.42% 4.44% 3.62% 3.71%

TOTAL ORGANIC FRACTION 25.21% 22.03% 22.63% 25.44% 23.77%

Clear Glass containers 2.60% 1.55% 1.67% 1.69% 1.85%
Green Glass containers 0.46% 0.41% 0.25% 049% 0.41%
Brown Glass containers 0.34% 0.22% 0.18% 0.27% 0.26%
Miscellaneous Glass 0.80% 0.22%. 0.05% 0.49% 0.39%

TOTAL GLASS FRACTION 4.20% 2.40% 2.15% 2.94% 2.90%

Almiinjuii Food Containers/Foil 0.49% 0.25% 0.44% O.47% 0.40%
AliJTliniun Beverage Cans 0.65% 0.45% 0.67% 0.46% 0.54%
Miscellaneous Ah,ninjjn 0.10% 0.05% 0.03% 0.05% 0.06%

TOTAL ALUMINIUM FRACTION 1.24% 0.74% 1.14% 0.98% 1.00%

Ferrous Metal Food containers 1.71% 1.59% 1.75% 1.56% 1.64%
Other Ferrous Metal 1.66% 3.80% 2.76% 3.11% 2.91%

TOTAL FERROUS METAL FRACTION 3.36% 539% 4.51% 4.66% 4.55%

Bimetal Cans 0.01% 0.00% 0.03% 0.02% 0.01%

TOTAL METAL FRACTION 4.61% 6.13% 5.68% 5.66% 5.57%

Non-bulk Ceramics 0.05% 0.19% 0.10% 0.01% 0.09%Miscellaneous Inorganic 2.33% 2.24% 3.38% 1.75% 2.37%

TOTAL INORGANIC FRACTION 2.38% 2.43% 3.48% 1.75% 2.46%

Pesticides
- 0.02% 0.00% 0.00% 0.00%Non-pesticide Poisons 0.01% 0.00% 0.02% 0.00% 0.01%Paint/Solvent/Fuel o.io O.OOX 0.16% 0.03% 0.06%Dry CeLl Batteries 0.03% 0.01% 0.27% 0.04% 0.08%Car Batteries

Medical Waste 0.26% 0.08% L21% 0.34% 0.22%Miscellaneous HHW 0.18% 0.11% 0.10% 0.38% 0.19%

TOTAL HHW FRACTION 0.58% 0.20% 0.77% 0.78% 0.56%
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SECTION 9

GENERATION RATES FOR INSTITUTIONAL SOLID WASTE

INTRODUCTION

Estimates for refuse waste quantities generated by institutional sources
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 institutional type, and
subsequent application of these rates to the City—wide waste stream.

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 institutional category during the study—week. This weigh
program was repeated each season to address fluctuations and variations in
generation rates by institution 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 for most schools may lower generation rates) can
impact the amounts of refuse disposed by institutions.

Calculations for generation rates assume that the one study week per season
represents a 13—week season. In addition, the refuse disposal rate
(as—received amounts at the work site) was assumed to be equivalent to the
generation rate.

The vehicle weigh program allowed for calculation of total weights of refuse
generated by each institution type by season. The seasonal totals for refuse
generation by weight (pounds per week) are presented in Exhibit 9—i by
institution type.

Calculations for institutional generation rates were made based on total
employment attributed to institution types and their respective solid waste
generation. For example, the number of workers employed at a government
office building may be directly related to the waste quantities it generates.
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Exhibit 9—2 presents the estimated number of employees sampled as part of the
study, based on available information. The seasonal weight totals calculated

for each Institutional category (Exhibit 9—1) were then divided by the total

number of estimated employees (Exhibit 9—2) to provide a generation factor, in

pounds per unit per week, for each institutional category by season. Exhibit

9—3 provides estimated generation rates by season for the specific institution

types.
The final step in developing a model of the institutional waste stream was to

apply the generation rates from Exhibit 9—3 to the City—wide populations for

each of the 14 institutional types.

RESULTS

Application of the generation rates calculated in Exhibit 9—3 to City—wide

figures (for number of available employees) yields total estimated quantities

of institutional refuse generated on an annual basis.

Exhibit 9—4 is a summary matrix that details the total unit count for each
institutional category and the estimated total tonnage of refuse each category
generated, by season. It should be noted that, while the sample was acquired
from DOS—collected wastes, the final column of. Exhibit 9—4 is a cumulative
annual total for each category. By this method, the projected annual
institutional waste stream totals over 320,000 tons.

It should be noted that these projections include bulk item quantities,
discussed in Section 6. Annually, bulk waste in the institutional sector

accounted for about 0.5 to 1.7 percent of the waste stream.

A graphic presentation of institutional generation by the general institution
types is given in Exhibit 9—5.
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EXHIBIT 9—1

ESTIMATED WEIGHT OF REFUSE GENERATED BY CATEGORY
FOUR SEASONS

WEIGHT OF REFUSE GENERATED BY SAMPLE (lbs/week)
CATEGORY INSTITUTION
NUMBER TYPE SUMMER FALL WINTER SPRING

1 Public Elementary School 27,120 83,200 25,500 71,580
2 Junior High School 8,976 12,080 13,420 15,240
3 Private School (K-Bth Grade) 5,120 5,420 5,380 8,980
4 Private School (6-12th Grade) 24,720 6,520 3,440 5,000
5 Psychiatric Hospital 23,010 23,400 17,640 11,665
6 Skilled Nursing Facility 39,260 32,000 30,840 31,215
7 Municipal Hospital 77,280 60,140 UNSAMPLED 70,815
8 Teaching Hospital 20,000 20,400 17,860 16,445
9 Non-Profit Hospital 20,440 20,220 UNSAMPLED 15,390

(5-9) All Hospitals (Total) 179,990 156,160 66,340 145,530
10 Government Office I 17,472 14,170 11,360 13,910
11 Correctional Facility 14,061 18,820 13,940 26,860
12 College 11,919 19,960 18,080 21,500
13 Public High School UNSAMPLED 16,340 12,600 11,220
14 Transportation Hub 104,839 171,160 130,080 120,200
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EXHIBIT 9—2

TOTAL ACTIVITY UNITS PER CATEGORY SAMPLED

TOTAL
INST. INSTITUTION UNITS ACTIVITY
CAT. NO. TYPE SAMPLED UNIT

1 Public Elementary School 16,000 students
2 Junior High School 3,440 students
3 Private School (K-8th Grade) 5,395 students
4 Private School (6-12th Grade) 2,600 students
5 Psychiatric Hospital 650 beds
6 Skilled Nursing Facility 1,369 beds
7 Municipal Hospital 602 beds
8 Teaching Hospital 204 beds
9 Non-Profit Hospital 302 beds

(5-9) All Hospitals (Total) 3,127 beds
10 Government Office 468,000 sq. ft.
11 Correctional Facility 1387 inmates
12 College 15,345 students
13 Public High School 5,412 students
14 Transportation Hub 3 hub
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EXHIBIT 9-3

SUMMARY OF CALCULATED GENERATION RATES
FOUR SEASONS

GENERATION RATE (lbs/unit/week)
INST. INSTITUTION
CAT. NO. TYPE SUMMER FALL WINTER SPRING

1 Public Elementary School 1.73 5.20 1.59 4.47
2 Junior High School 2.61 3.51 3.90 4.43
3 Private School (K-8th Grade) 0.95 1.00 1.00 1.66
4 Private School (6-12th Grade) 9.51 2.51 1.32 1.92
5 Psychiatric Hospital 35.40 36.00 27.14 17.96
6 Skilled Nursing Facility 28.68 23.37 22.53 22.80
7 Municipal Hospital 128.37 99.90 115.30 @ 117.63
8 Teaching Hospital 98.04 100.00 87.55 80.61
9 Non-Profit Hospital 67.68 66.95 61.87 @ 50.96

(5-9) All Hospitals (Total) 57.56 49.94 51.35 46.54
10 Government Office 0.04 0.03 0.02 0.03
11 Correctional Facility 10.14 13.57 10.05 19.37
12 College 0.78 1.30 1.18 1.40
13 Public High School 2.47 @ 3.02 2.33 2.07
14 Transportation Hub 34,946 57,053 43,360 40,067

= Estimated Value
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SECTION 10

ERROR ANALYSIS

I NTRODIJCT ION

Composition data from the project exhibited some degree of variability. While
it is recognized that waste composition can vary from season to season, day to
day, borough to borough, and by other elements of the program design, there is
also a degree of variability that may be introduced from the data collection
method (such as changes in sorting site and sorting technician). In order to
qualify this variability or error, a limited error analysis was performed on
data from two categories of the institutional sector. The categories selected
were Government Office Buildings and Colleges.

APPROACH

The first step of the analysis was to consider the experimental design of
these two categories. Exhibit 10—1 presents the experimental design table for
the Government Office Buildings; Exhibit 10—2 presents the same table for
Colleges.

In general, the Colleges design (Exhibit 10—2) is balanced. The same sorting
site was used for all refuse samples obtained, and all samples originatedfrom
the same borough. Conversely, the Government Office Building design (Exhibit
10—1) is unbalanced. The Queens sorting site was used only during the Spring
sampling, and the same days were not sampled throughout the year. This lack of
balance makes it more difficult to detect and distinguish differences in
variability.

Although the possible root causes for error in this data are almost limitless,
analysis was restricted to five suspected variables of major interest. These
variables are:

• Season — the time of year for refuse sampling;
• Site — the work site where refuse samples were sorted;
• Day — the day when refuse was collected;
• Tract — the Census tract where refuse was collected; and
• Technician — the sort crew supervisor who oversees waste

classification
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For these variables (Season, Site, Day, Tract, and Sorting Technician), means
and variances were calculated for the factors of that particular variable.
The factors for each variable are:

• Season — Winter, Spring, Summer, Fall;
• Site — Queens, Hamilton Avenue;
• Day — Monday, Tuesday, Wednesday, Thursday, Friday, Saturday;
• Tract - C4, C5, C6;
• Technician — 310, 375, 441, 660, 803, 886, 985, 995, 100, 118,

128, 635, 737, 801, 834, 914, 636
For example, when season was the variable under consideration, statistics were
calculated for each of the factors of season (Winter, Spring, Summer, and
Fall). Through Analysis of Variance, factor statistics were compared to each
other as well as to the overall mean and variance of the variable. When the
variability between the factors becomes large relative to the total
variability, there are significant differences between factor populations. It
can then be concluded that a significant portion of the total variability is
attributable to that variable. For example, if waste differs significantly by
season but not by sorting site, then “seasonality” accounts for more of the
total variation than sorting site does.

To determine what can be considered a significant difference, the ratio of
variability between factors to variability within factors was calculated and
compared to the F—statistic. The F—test for comparing two means is equivalent
to a t—test. The advantage in using an F—test is that this methodology can
compare more than two means, and the sample sizes can also be different.

RESULTS

The most obvious source of error appears to be season. Seasons vary
significantly in Government Office Buildings for Paper and Inorganics; whereas
significant differences exist in Colleges for Yard Waste, Glass, and Aluminum.
Season is the only variable studied that contributes significantly to the
overall variation of waste at Colleges.

There does not appear to be a difference in sorting site for the Government
Office Building category. The data derived from the Queens work site are not
significantly different when compared to the Hamilton Avenue work site.

Because of a paper recycling program, the waste in Census Tract C5 was almost
completely paper. Consequently, Census Tract C5 is significantly different
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from C4. Because Tract C5 was sampled only on Thursdays, Paper is
significantly higher on Thursday than any other day. When Census Tract C5 is
deleted, only Aluminum and Inorganics vary significantly by day of the week.

Variation among sorting technicians was also considered. Because there was no
particular individual who sorted in every season or every borough, there is
insufficient evidence to conclude that variation among sorters is anything
more than variation from other sources.

CONCLUSIONS

Exhibit 10—3 shows the significant variations derived in this analysis. When
a waste fraction shows significant variation for more than one variable, a
significant interaction between these variables plays an important role in the
overall variation. For example, in the Government Office Building category,
variation for Inorganics appears to be caused mainly by season and day of the
week. Consequently, different seasons could have different waste generating
profiles during the course of the week. Ignoring inherent error between
samples, an interaction between Census Tract and day of the week explains much
of the error (i.e., variability) in the project database. The variables in
Exhibit 10—3 define a significant portion of the variation in this study;
however, natural variations within the waste composition are the leading’cause
of error in the sampled data. It is possible that the natural variation could
be further explained by variables not considered in this report, such as
weather, local events associated with institutional types, differences within
an institutional type. These potential variables and others were not
controlled enough for further analysis. In summary, assuming all
institutional types were sampled and processed under similar conditions, the
data appear reliable with no significant systeniatiç error.
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T

EXHIBIT 10—3

SIGNIFICANT VARIATION BETWEEN TESTED INSTITUTIONS
FOUR SEASONS

DAY SEASON

PAPER GOVERNMENT OFFICE BUILDINGS

PLASTIC

YARD WASTE COLLEGES

ORGANIC

GLASS COLLEGES

METALS GOVERNMENT OFFICE BUILDINGS COLLEGES

INORGANIC GOVERNMENT OFFICE BUILDINGS COLLEGES

HHW
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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, 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 reflects 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 educational 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:

• 23 residential communities across four boroughs.
• 40 private and municipal institutions.

Over 200 private businesses.

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

Aggregated

The aggregated waste stream, consisting of residential,
institutional, and commercial sectors, is estimated at 8.5 million
tons of waste annually.
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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 per year.

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

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

Residential

• Food waste was the largest single component of the waste stream.

• Paper, plastic, and yard waste exhibited the largest seasonal
variation.

• Bulk waste generation appears lowest during spring months.

• Waste generation rates vary from 20 to 70 pounds per household per
week. As housing density increased, residential waste generation
declined.

Instituti onal

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

Glass and yard waste varied most on a seasonal basis.

Bulk waste generation appears lowest in the fall.

Waste generation rates varied significantly between different
institution types.
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Commercial

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

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 statistics, 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 two percent of New
York City’s waste stream consists of yard debris. Intuitively, this
difference seems valid.

For the paper and plastic fractions, 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).

All of 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 commercial waste stream. More specific information,
including raw data, can be found in other volumes. The remainder of the
project report is organized as follows:

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.

Volume 1 - Final Report: Presents a general overview of the study
methodology, 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.
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Volume 3 — Institutional Sector: Presents the seasonal results of
the institutional waste composition study.

Volume 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: Presents data gathered
during field activities undertaken during the intitutional waste
composition study.

• Volume 8 — Institutional Sector Raw Data: Presents data gathered
during field activities undertaken during the institutionaiwaste
composition study.

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

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

COMMERCIAL WASTE COMPOSITION

This volume summarizes the analysis of refuse samples collected from the
commercial waste stream. Refuse samples were obtained during a full week (7
days) of concurrent field sorting activities at the 59th Street Marine
Transfer Station (MTS) in Manhattan, and the Highway Salt Dome near LaGuardia,
Queens.

Section 2 of this report describes the methodology for sampling and analysis.
Section 3 presents the results of the survey and vehicle weighing program for

1—4
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commercial sample routes. Section 4 of the report presents the conclusions of
the sampling, and a qualitative analysis of survey results.

Raw data for the commercial study are provided in Volume 9.

1—5
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SECTION 2

STUDY METHODOLOGY

The methodology used to sample the commercial waste stream in New York City is
presented in this section. The following areas are addressed:

• Sub—Sector Selection.
Route Development.

• Route Collection.
• Waste Generation Rate Survey
• Waste Composition Sort Protocol

SUB—SECTOR SELECTION
-

Commercial solid waste is generated by a large variety of businesses in NewYork City. Because it is not practical to collect, weigh, and sort all wastefrom every commercial source, a methodology was developed to select “sub
sectors” for sampling that would be representative of the City’s commercial
waste stream.

The first step in the selection process was to identify general categories ofcommercial establishments. This was accomplished through the use of StandardIndustrial Classification (SIC Codes). In general, the 2—digit SIC Code wasused to keep the initial number of sub—sectors to a minimum. However, 3— or
4—digit codes were used for certain sub—sectors, where the number of
establishments warranted additional detail. A listing of SIC codes is givenin Appendix A.

The commercial sector activity in NYC was defined by SIC Codes 07 through 89.However, certain SIC Codes were excluded from consideration, because they wereconsidered unrepresentative of New York City commercial activity. For
example, SIC Codes 10 through 13 (Mining) were excluded from the selectionprocess, based on the small percentage of the number of employees and
establishments. To further reduce the number of initial sub—sectors, certainSIC Codes were grouped together under a more generic heading. For example,SIC Codes 41 through 49 were grouped as “Transportation and Other PublicUtilities,” and SIC Codes 60 through 67 were grouped as “Finance, Insurance,and Real Estate (F.I.R.E.).”
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Following several iterations, the project team selected a manageable number
(i.e., 10 or fewer) of sub—sectors for sampling. A detailed description of
the methodology used to select sub—sectors is provided in Appendix B.

The Economic Census Series [1, 2, 3, 4, 5] and the County Business Patterns
[6] are the most homogenous sources of data available on New York City’s
commercial sector. SCS used the Economic Census Series and defined the
following “activity units” for the purposed of this study:

Annual sales ($,000)
Number of employees.
Annual payroll ($,000).
Number of establishments.

However, square footage data were not available on a city—wide basis, -and
annual sales data were not available for all 2—digit SIC Codes. Consequently,
the primary factors for comparison were limited to number ofemployees,
payroll, and number of establishments. Since these activity units may not
necessarily correlate to the amount of refuse generated, waste generation
rates from other relevant studies and memoranda also were used to evaluate the
“representativeness” of the chosen sub—sectors. [7, 8, 9]

Exhibit 2—1 presents a summary of the final sub—sectors selected for sampling
and shows the economic indicators (employees, payroll, and establishments) for
sub—sectors selected for study versus those excluded from consideration. As
noted on theExhibit, the sub—sectors considered during this study account for
about half of the-entire commercial activity in New York City.

While emphasis was placed on selecting sub—sectors by objective means, some of
the choices were tempered by the judgement and experience of SCS and DOS
project management involved in the selection process. In summary, eight sub—
sectors were selected, based on economic indicators, existing waste generation
estimates, and professional judgement,

ROUTE DEVELOPMENT

After the representative sub—sectors were selected, a sampling scheme was
developed whereby dedicated collection vehicles picked up refuse from similar
generators within the sub—sector. Collected waste was weighed and taken to awork site for sorting.

2—2
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Specific objectives for this task were:

To develop 10 study routes with 45 to 90 generators from each
selected sub—sector. The high number of generators was to ensure
that there would be at least a sample of 30 for the final study
route in order to provide adequate statistical validity. A large
attrition of generators was expected, due to strict criteria for
the field weighing program.

To ensure all generators on any given route employed the same
waste disposal method (using either bags or I to 2 cubic yard
containers exclusively).

To confirm that generators had adequate outside lighting and
pavement conditions to allow the curbside weighing program to
proceed safely.

Two sub—sectors, “Offices” and “Eating and Drinking,” were considered to be
significant, both economically and in terms of waste generation. These twosub—sectors were each further divided into two study routes. Exhibit 2—2
presents the eight sub—sectors and the resultant 10 study routes discussed inthis section.

Route development required the cooperation of specific private carters
operating in the city. The requirements of the study were described to anumber of interested carters, and the cooperation of several companies was
secured. The sampling scheme was designed to require several routes, each
with only one sub—sector (i.e., all food stores). In addition, the study
routes required 45 to 90 generators on each route. To reduce costs, and to
ensure carter participation, most generators on a given route were locatedgeographically close to one another.

As a prelude to actual refuse sampling, the carters provided customer lists toSCS, and field visits were made to each proposed establishment to confirm
suitability for sampling. Criteria for inclusion included the method of wastedisposal, SIC Code, and outside lighting and pavement conditions. The
disposal method had to be exclusively bags or 1— or 2—cubic yard containers inorder to minimize logistical problems. The refuse from each generator was
weighed at curbside. The bags were weighed individually by spring scale, andthe containers were weighed with a platform scale. Each generator wasconfirmed to be engaged in the business specified by its SIC Code. If the
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EXHIBIT 2—2

COMPARISON OF SUB—SECTORS AND STUDY ROUTES

Sub—sector

1. Office

2. Wholesale

3. Retail

4. Eating & Drinking

5. Textile Mill
Products, Apparel,
& Other Textile
Products

6. Printing & Publishing 27

7. Food Stores 54

8. Hotels 70

8 Printing & Publishing

9 Food Stores

10 Hotels

86

SIC Code

60—67, 801—804, 81,

50, 51

52, 53, 56, 57, 59

58

22, 23

Study Route

1 Office (10 buildings)

3 Wholesale

4 General Retail

5 Restaurant

7 Apparel & Textile
Manufacturing
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business was not the selected sub—sector, or other conditions were not met,
the generator was removed from the study route.

For the collection of refuse from each study route, private carters provided
dedicated trucks and crews for each night of the entire study week. These
trucks were used only to collect refuse from generators specified by SCS. The
refuse collected during this study included wastes and materials which
otherwise would have been recycled. Generators were instructed to set out
both wastes and recyclables; these materials were weighed and then mixed for
transport to the waste sort site.

Exhibit 2—3 provides a description of each study route. The matrix also
provides general comments on the number of generators and number of
coflections. Route 1 was limited to 10 office buildings, due to the
collection vehicle capacity. Route 10 consisted of three hotels, two of which
were collected in one truck, while the other was collected in a separate roll—
off container.

ROUTE COLLECTION

The field activities for the commercial study required 24—hour—a—day work
schedules in two separate operations. The night shift was responsible for
refuse collection and weighing activities, which will be discussed later in
this section. The day shift was responsible for waste sorting activities. In
general, refuse collection and weighing activities occurred in the evening
after 8:00 p.m. and continued until 5:00 a.m., Monday through Friday, although
several routes did have a Sunday evening pick—up. Refuse was weighed at each
stop, collected, and delivered to thedesignated DOS sorting site. While it
was originally anticipated that five of the 10 routes would be collected by
DOS vehicles, only one route (the multi—tenant office building), was picked up
by DOS each night. The remaining routes were collected by private carters.

On each route, an SCS route supervisor was assigned to oversee all work. The
route supervisor was assigned a crew of four to six laborers to assist with
the weighing and collection activities. On average, refuse from 30 to 40
generators was weighed each night over a period of 4 to 5hours. At each
stop, the SCS route supervisor recorded the weight of the total waste put out
for collection by each generator. This information was recorded by generator
number in order to ensure confidentiality.

Upon completion of the weighing activities for each night, SCS staff
accompanied the collection vehicle to the sorting site and processed the
vehicle through the site. The vehicle contents were discharged at the sort
site under the direction of the SCS site manager. The day shift sorted

2—6

NYC DSNY 1989 1990 Waste Characterization Study

Volume Four: Commercial Results



4
G

EN
ER

A
L

R
ET

A
IL

52
,

53
,

56
,

57
,

59

5
R

E
ST

A
U

R
A

N
T

58

6
FA

ST
FO

O
D

58

7
A

PP
A

R
EL

A
N

D
TE

X
TI

LE
22

,
23

M
A

N
U

FA
C

T
U

R
IN

G

8
PR

IN
TI

N
G

/P
U

B
LI

SH
IN

G
27

9
FO

O
D

ST
O

R
E

S
54

10
H

O
TE

LS
70

EX
H

IB
IT

2—
3

CO
M

M
ER

CI
AL

ST
UD

Y
RO

UT
E

D
ES

C
R

IP
TI

O
N

S

“F
.I

.R
.E

,
la

w
,

pr
of

es
si

on
al

,
an

d
ac

co
un

ti
ng

fi
rm

s

la
w

,
pr

of
es

si
on

al
,

an
d

ac
co

un
ti

ng
fi

rm
s

D
is

tr
ib

ut
or

s
of

:
pa

pe
r

pr
od

uc
ts

,
gr

oc
er

ie
s,

ap
pa

re
l,

sp
or

ti
ng

go
od

s,
el

ec
tr

ic
al

go
od

s,
of

fi
ce

eq
ui

pm
en

t,
an

d
co

m
pu

te
rs

A
pp

ar
el

,
je

w
el

ry
,

cl
ot

hi
ng

,
fu

rn
itu

re
,

dr
ug

,
ha

rd
w

ar
e,

an
d

de
pa

rt
m

en
t

st
or

es

R
es

ta
ur

an
ts

,
co

ff
ee

sh
op

s,
an

d
ca

fe
s

Pi
zz

er
ia

s,
de

lis
,

M
cD

on
al

d’
s,

R
oy

R
og

er
s,

an
d

N
at

ha
n’

s

M
an

uf
ac

tu
re

rs
of

sp
or

ts
w

ea
r,

fa
br

ic
s,

cl
ot

hi
ng

,
ho

si
er

y,
to

w
el

s,
lin

en
,

an
d

up
ho

ls
te

ry

Pr
in

te
rs

an
d

pu
bl

is
he

rs
of

:
ne

w
sp

ap
er

s,
pe

ri
od

ic
al

s,
bo

ok
s,

bu
si

ne
ss

fo
rm

s,
gr

ee
tin

g
ca

rd
s,

et
c.

G
ro

ce
ry

st
or

es
an

d
m

ar
ke

ts
,

m
ea

t,
ve

ge
ta

bl
e

an
d

fr
ui

t
m

ar
ke

ts
,

ic
e

cr
ea

m
st

or
es

•
10

bu
ild

in
gs

•
C

ol
le

ct
io

n
5

da
ys

/w
ee

k;
M

-F

•
1-

32
st

or
y

bu
ild

in
g

w
/

38
ge

ne
ra

to
rs

:
ba

g
an

d
ta

g
w

as
te

•
C

ol
le

ct
io

n
5

da
ys

lw
ee

k;
M

-F

•
24

ge
ne

ra
to

rs
•

C
ol

le
ct

io
n

5
da

ys
/w

ee
k;

no
t

al
l

ar
e

pi
ck

ed
up

ev
er

y
da

y

•
33

ge
ne

ra
to

rs
•

Sm
al

l
sh

op
s,

w
as

te
in

ba
gs

•
C

ol
le

ct
io

n
6

da
ys

/w
ee

k;
S-

T
h

•
42

ge
ne

ra
to

rs
•

M
os

t
w

as
te

in
sm

al
l,

he
av

y
ba

gs
•

C
ol

le
ct

io
n

6
da

ys
/w

ee
k;

S-
T

h

•
22

ge
ne

ra
to

rs
•

W
as

te
in

lig
ht

ba
gs

;
ea

sy
to

w
ei

gh
•

C
ol

le
ct

io
n

6
da

ys
/w

ee
k;

S-
T

h

•
26

ge
ne

ra
to

rs
•

C
ol

le
ct

io
n

5
da

ys
/w

ee
k;

S-
T

h
•

1
to

2
cy

co
nt

ai
ne

rs

•
24

ge
ne

ra
to

rs
•

N
ot

al
l

ar
e

co
ll

ec
te

d
ev

er
y

da
y

•
47

ge
ne

ra
to

rs
•

1
to

2
cy

co
nt

ai
ne

rs
•

C
ol

le
ct

io
n

5
da

ys
/w

ee
k;

no
t

al
l

ar
e

co
ll

ec
te

d
ev

er
y

da
y

•
3

ho
te

ls

1
O

FF
IC

E

2
SI

N
G

LE
O

FF
IC

E

3
W

H
O

LE
SA

LE

S
tu

dy
R

ou
te

SI
C

C
od

e
R

ou
te

L
oc

at
io

n
D

es
cr

ip
tio

n
of

R
ou

te
s

C
om

m
en

ts
60

-6
7,

80
1-

80
4,

8
1
,8

6

60
-6

7,
80

1
-8

04
,

8
1
,8

6

50
-5

1

L
ow

er
M

an
ha

tt
an

L
ow

er
M

an
ha

tt
an

M
as

pe
th

Q
ue

en
s

U
pp

er
M

an
ha

tt
an

M
id

-M
an

ha
tta

n

L
ow

er
M

an
ha

tt
an

G
re

en
po

in
t

B
ro

ok
ly

n

L
ow

er
M

an
ha

tt
an

U
ni

on
T

np
ke

Q
ue

en
s

M
id

to
w

n
H

ot
el

s
-

lu
xu

ry
,

bu
si

ne
ss

,
an

d
to

ur
is

t
M

an
ha

tt
an

NYC DSNY 1989 1990 Waste Characterization Study

Volume Four: Commercial Results



samples from each of the loads the following day according to prescribed
procedures.

Commercial waste sampling was conducted over a 2—week period (June 10—23,
1990). Six routes were sampled the first week, June 10—16, and three routeswere sampled the second week, June 17—23.

One route, Printing and Publishing, was neither collected nor sampled during
field activities. Instead, a major waste processor (V. Ponte & Sons) provided
the studywith weight and composition data from a number of printers and
publishers on its collection routes.

Exhibit 2—4 presents a map indicating the general location of each study routein the City. The first week of refuse collection and weighing activities took
place in Manhattan, where businesses typically have a 5 to 6 nights—per—weekcollection schedule. The following week, the study routes were located in
QUeens and Brooklyn, where refuse is typically collected 2 to 3 nights each
week. This difference in frequency of collection is related to the amount ofrefuse storage space. In Manhattan, there is little storage space availablefor each establishment to store trash, and the waste is collected daily. InQueens and Brooklyn, where more space is available, refuse containers can belarger and collection is less frequent.

WASTE GENERATION RATE SURVEY

To extrapolate study findings city—wide, commercial waste generation rates
were calculated using common denominators, in this case, “activity units.”
Multiplying waste generation rates by the number of activity units in a given
sub—sector provided an estimate of total waste generated (city—wide) for thatsub—sector.

For this study, number of employees, sales, and square footage were initiallyselected as waste generation activity units. Three waste generation rateswere calculated for each sub—sector where information was available. However,sales data were found to be generally unavailable or inaccurate for most sub—sectors. For the Hotel sub—sector, waste generation rates were also expressedin terms of number of rooms. Because both wastes and materials which
otherwise would have been recycled were collected during this study, the wastegeneration rates derived include recyclables.
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Private carters had recommended that the generators not be informed of the
waste sampling program prior to the commencement of field activities. The
carters were of the opinion that generators might alter their disposal
practices, at least for the study period. In general, SCS found that
generators were initially skeptical towards the survey, and many refused to
provide socio—economic data. In an attempt to address this problem, a signed
letter of introduction from DOS was made available to each generator. The
letter subsequently helped to increase participation levels.

Two forms (the Survey Form and the Final Data Form) were used to record data
from each generator. The Survey Form was used to record all contact with each
generator. The Final Data Form was used to compile only data subsequently
deemed pertinent. Generator numbers were used on the Survey Form to ensure
confidentiality of any sensitive information. Further details specific to the
waste generator rate survey is provided in Appendix C.

WASTE COMPOSITION SORT PROTOCOL

Subsequent to the weighing and collection of refuse on the study routes, the
collected material was delivered to the sorting site. Initially, the field—
sorting and vehicle weighing programs were scheduled to take place -

concurrently at the 59th Street Marine Transfer Station (MTS) and Queens Salt
Dome. However, due to a delay in operations for sampling on two of the study
routes, sorting took place at the two sites over a period of two weeks; the
first week in Manhattan and second week in Queens.

An SCS site manager directed all activities at the site, including vehicle
weighing, load discharge, sample acquisition, sample sorting, and component
weighing. SCS sort crew leaders were responsible for the supervision of the
crews performing the actual sorting. Six loads arrived each day in the first
week, and three loads each day during the second week. Exhibits 2—5 and 2—6
list the number and type of loads delivered to the 59th Street MTS and Queens
Salt Dome for each day of the study. Incoming and outgoing vehicles were
weighed by SCS personnel to obtain the weight of the incoming refuse, as well
as a tare weight for each vehicle. The site manager collected the truck
serial number, carting company name, and SCS route number for each incoming
vehicle.
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EXHIBIT 2—5

COMMERCIAL LOADS DELIVERED TO MTS SITE
JUNE 1990

Date Route # Generator Type Samples
4 General Retail 66/10/90 5 Restaurant 6
6 Fast Food 3

10 Hotel 6
21

6/11/90 1 Office 6
2 Multi—Tenant Office 6
4 General Retail 6
5 Restaurant 6
6 Fast Food 6

10 Hotel 6
36

6/12/90 1 Office 6
2 Multi—Tenant Office 6
3 General Retail 6
5 Restaurant 6
6 Fast Food 6

10 Hotel 7
37

6/13/90 1 Office 6
2 Multi—Tenant Office 6
3 General Retail 6
5 Restaurant 6
6 Fast Food 6

10 Hotel 7
37

6/14/90 1 Office 6
2 Multi—Tenant Office 6
4 General Retail 6
5 Restaurant 6,6 Fast Food 610 Hotel 6

36
6/15/90 1 Office 6

2 Multi—Tenant Office 6
5 Restaurant 66 Fast Food 610 Hotel 6

30
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EXHIBIT 2—6

CONHERCIAL LOADS DELIVERED TO QUEENS SITE
JUNE 1990

Date Route # Generator Type Samples
9 Food Retail 106/18/90

6/19/90 9 Food Retail 4
3 Wholesale 3
7 Apparel 6

13
6/20/90 9 Food Retail 4

3 Wholesale 5
7 Apparel 6

15
6/21/90 9 Food Retail 6

3 Wholesale 6
7 Apparel 6

18
6/22/90 9 Food Retail 6

3 Wholesale 6
7 Apparel 6

18
6/23/90 9 Food Retail 6

2—12

NYC DSNY 1989 1990 Waste Characterization Study

Volume Four: Commercial Results



After the SCS site manager supervised the correct disposition of an incomingload, the sample acquisition manager obtained the sort sample. A fro,nt—end
loader was used to acquire and move the sample to the sort area. Each sample
was at least 200 pounds. Exhibits 2—5 and 2—6 provide a summary of the numberof samples obtained per day, and per route. The total number of samples
obtained from all sub—sectors was 277, and the total weight of all samples was2,858 pounds. The highest number of samples obtained was 38 for study Route10 (Hotel), and the lowest number of samples was 20 for Route 3 (Wholesale).The largest mean sample weight for a given route was 398 pounds for Route 10(Hotel), and the smallest mean sample was 264.7 pounds for Route 1 (Office).Each sample was manually sorted into separate containers for each sort
category. A list of the 17 sort categories used for the commercial study isprovided in Exhibit 2—7. Each container was filled with refuse, weighed, andemptied. The process was repeated until each sample had been completely
sorted. All weights were recorded and checked prior t.o entry to the projectdatabase.

2—13

NYC DSNY 1989 1990 Waste Characterization Study

Volume Four: Commercial Results



EXHIBIT 2—7

COMMERCIAL SORT CATEGORIES

Sort Categories Examples

PAPER

1. Corrugated/Kraft Cardboard
2. Newsprint Newspaper
3. Office/Computer White and Colored Paper4. Magazines/Glossy Magazines
5. Mixed Paper Phone Books, Mail
PLASTICS

6. Films and Bags Plastic Wrap, Refuse Bags7. Rigid Containers Milk and Beverage Containers8. Miscellaneous Plastics Fast Food Packaging.
YARD WASTE

9. Miscellaneous Yard Waste Grass, Leaves
ORGANICS

10. Textiles Clothing, Scraps
11. Food Waste Food
12. Miscellaneous Organics

GLASS

13. Miscellaneous Glass Food and Beverage Bottles
METALS

14. Miscellaneous Non—Ferrous Metals Aluminum Cans
15. Other Ferrous Metals

HAZARDOUS WASTE

16. Miscellaneous HHW Batteries, Oil
OTHER WASTE

17. Miscellaneous Other Waste
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database. It may be useful to update the projections
based on changes reflected in the 1990 Census 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 3

RESULTS

WASTE GENERATION RATES

The weight of refuse generated by each establishment, and subsequent
transformations of these data, are presented, in Volume 9 of this report.
Generation rates were calculated for each generator. These rates express
waste generation in terms of the square footage, number of employees, and
(where applicable) weekly sales information for each generator.

Exhibit 3—1 presents a summary of waste generation rates per square foot for
each of the study routes. The average generation rate (tons/year/sq. .foot)
ranges from 0.0001 for Offices, Wholesale, and Hotels to 0.032 for Restaurant,
and 0.021 for Fast Food. Eating and Drinking establishments generate more
waste per square foot than any other type of business sampled.

Exhibit 3—2 presents a summary of waste generation rates per employee. The
values for the average generation rate (tons/year/employee) range from a low
of 0.18 to Single Tenant Offices to 6.08 for Printing and Publishing. Food
Stores, Eating and Drinking establishments, and Printing and Publishing
businesses have the highest generation rates by employee. Offices is the
lowest volume generator per employee, with an average of approximately seven
lbs./employee/week. The generation for the Offices rate is comparable to the
results of other studies [8, 9, 10].

Exhibit 3—3 presents a summary of waste generation rate per weekly sales
(5,000). Sales data were collected only from the Retail routes (General
Retail, Restaurant, Fast Food, and Food Stores) and the Apparel and Textile
Manufacturing route. The average generation rates (in tons/S/year) ranged
from 0.001 for General Retail to 0.006 for Restaurant.

To estimate total tonnages of wastes generated by commercial generators, the
waste generation rates were multiplied by employment data from the 1990
Economic Census (the most recent year for which data were available). The
projections were based on the employment waste generation rates, because data
for the entire city on square footage and sales were unavailable. Exhibit 3—4
presents the results of the estimated waste generation in the commercial
sector city—wide.
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EXHIBIT 3—1

SUMMARY OF WASTE GENERATION RATES
(Generation Rate Per Square Foot)

Average Rate*
Study Route (lbs/wk) (tons/yr)

1. Single—Tenant Office Buildings 0.03 0.001

2. Multi—Tenant Office Buildings 0.06 0.002

3. Wholesa’e 0.04 0.001

4. General Retail 0.18 0.005

5. Restaurant 1.24 0.032

6. Fast Food 0.81 0.021

7. Apparel & Textile 0.08 0.002
Manufacturing

8. Printing/Publishing 0.34 0.009

9. Food Stores 0.39 o.O1O

10. Hotel 0.05 0.001

Note:

1. * = Annual rate based on 52 weeks of operation per year.
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EXHIBIT 3—2

SUMMARY OF WASTE GENERATION RATES
(Generation Per Employee)

Average Rate*
Study Route (lbs/wk) (tons/yr)

1. Office 6.83 0.18

2. Office 11.94 0.31

3. Wholesale 45.86 1.19

4. General Retail 45.44 1.18

5. Restaurant 173.96 4.52

6. Fast Food 126.64 3.29

7. Apparel & Textile 45.15 1.17
Manufacturing

8. Printing/Publishing 233.66 6.08

9. Food Stores 204.69 5.32

10. Hotel 71.37 1.86

Note:

1. *
= Annual rate based on 52 weeks of operation per year.
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1

EXHIBIT 3—3

SUMMARY OF WASTE GENERATION RATES
(Generation Per ($) Weekly Sales)

Average Rate*
Study Route* (lbs/wk) (tons/yr)
4. General Retail 0.04 0.001
5. Restaurant 0.22 0.006
6. Fast Food 0.15 0.004
7. Apparel & Textile 0.07 0.002

Manufacturing

9. Food Stores 0.11 0.003

Note:

1 *
= Sales data were not available or considered inappropriate for allstudy routes.

2. ** = Annual rate based on 52 weeks of operation per year.
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NR = Not Reported

* Route 8 not sampled by SCS

EXHIBIT 3—5

WASTE COMPOSITION BY ROUTE

Office Office Whisi Gen RtI Rest FF Appri P/P Fd Rtl HotelSort Categories 1 2 3 4 5 5 7 8 9 10

PAPER
Corrugated Craft
Newsprint
Offi ce/Computer
Magazine/Glossy
Mixed

PLASTICS
Films and Bags
Rigid Containers
Misc. Plastics

11.8 6.7 29.0 45.9 20.0 15.9 11.3 N/A 36.1 12.210.8 11.1 1.7 9.9 1.9 1.9 0.6 13.5 10.0 7.518.6 27.0 1.3 0.8 0.2 0.0 0.3 65.0 0.0 2.82.1 3.6 0.4 0.6 0.5 0.7 0.1 N/A 0.7 4.243.2 33.9 14.8 10.8 8.7 24.5 11.0 12.7 9.8 24.9

SUBTOTAL 86.4 82.3 47.3 68.0 31.3 43.0 23.3 91.2 56.6 51.6

3.1 2.8 4.8 4.7 4.8 5.4 6.4 N/A 2.8 3.3
0.3 0.4 0.7 0.5 0.9 1.0 0.1 N/A 1.0 0.9
2.2 2.7 2.0 3.2 1.2 1.9 1.3 2.1 1.7 2.9

SUBTOTAL 5.6 6.0 7.5 8.4 6.9 8.3 7.8 2.1 5.6 7.2

YARD WASTE
Misc. Yard Wastes

ORGAN ICS
Textiles
Food Wastes
Misc. Organics

0.4
1.2
2.1

SUBTOTAL 3.7

0.9
2.1
2.4

5.4

1.9
9.7

25.8

37.4

1.0
1.0
4.2

6.1

0.8
40.8
9.9

51.6

0.4
37.7
4.9

43.0

48.8
0.5

14.8

64.2

NR
N/A
2.1.

2.1

0.7
17.5
14.2

32.4

3.8
20.8
4.4

23.9

GLASS
Misc. Glass

METALS
Misc. Non Ferrous
Other Ferrous Metals

SUBTOTAL

HAZARDOUS WASTE
Misc. HHW

OTHER WASTES
Misc. Other Wastes

TOTAL

MEAN SAMPLE WEIGHT (ibs)

NUMBER OF SAMPLES

0.0 0.3 0.0 0.0 0.1 0.1 0.0 2.3 0.0 0.1

2.0 2.4 1.1 5.2 7.1 2.0 0.5 1.1 1.5 8.5

0.8 1.1 0.6 0.6 0.6 0.8 0.6 1.1 0.7 0.9
0.9 1.8 5.5 1.4 2.1 2.6 2.4 N/A 2.6 1.4

1.7 2.9 6.1 2.0 2.7 3.4 3.0 1.1 3.3 2.4

0.2 0.3 0.0 0.0 0.0 0.0 0.2 NR 0.0 0.2

0.5 0.6 0.6 10.3 0.3 0.2 1.0 0.2 0.9 1.2

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

264.7 301.0 294.6 269.0 365.2 321.2 292.9 —— 351.5 398.3

30 30 20 30 36 33 24 0 36 38

AVERAGE

317.6

30.8
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Textile and Apparel Manufacturing was the lowest paper generating sub—sector,
with only 23.3 percent of total paper in that sub—sector’s waste. Also, for
this sub—sector, Corrugated Kraft represents 11.3 percent of the waste stream,
and Mixed Paper accounts for 11.0 percent.

Recycling of office/computer paper and corrugated cardboard is underway in
many commercial sub—sectors, performed by either the private carter or a
contracted paper recycler. Representative generators were selected for
sampling with the intention that all of the waste generated by these
establishments could be collected for study. However, many of the private
carters use separate collection vehicles for businesses generating large
quantities of easily—recycled materials, or separate these materials out of
the waste stream at privately—owned transfer stations. Consequently, it is
possible that the amount of recyclables present has been underestimated by
this study.

The Plastics fraction was relatively constant between sub—sectors. General
Retail at 8.4 percent and Fast Food at 8.3 percent are the two largest plastic
generating sub—sectors, compared to Office and Food Retail-; both at 5.6
percent for all four plastic components. For all sub—sectors, the major
Plastics component was Films and Bags, and Textile and Apparel Manufacturing
was the single largest generating sub—sector of Films and Bags at 6.4 percent.

The Apparel Manufacturing waste stream included 64.2 percent Organics, of
which Textile accounted for 48.8 percent. Office Route 1 had the lowest
percentage of Organics. Restaurants, Fast Food, and Hotels had the largest
proportion of Food Wastes at 40.8 percent, 37.7 percent, and 20.8 percent,
respectively. Several of the textile and apparel manufacturers indicated that
some of their wastes are currently recycled. Recycled Textile and Apparel
wastes were not collected or included in this analysis, nor is there an
estimate for the percentage or weight of material recycled.

Hotel and Restaurant waste contained 8.5 percent glass, the largest proportion
for the sub—sectors studied. Apparel manufacture waste had the least portion
of glass, with 0.5 percent. Wholesale generates 6.1 percent metals, of which
5.5 percent is Other Ferrous Metals. The lowest metal generating sub—sector
is Offices, with 1.7 percent metals.

The Other Wastes fraction was largest for the General Retail Route at 10.3
percent of the waste stream. Other wastes for this route included significant
amounts of clothing racks (a plastic and metal composite), air conditioning
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filters, and dirt. The Other Waste category was low for all other commercial
routes, primarily because the waste stream could be accurately broken down and
classified by the prescribed sorted materials.
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SECTION 4

CONCLUSIONS

STUDY ASSUMPTIONS

Several assumptions were necessary to conduct the one—season study of the
commercial waste stream. Some of these are presented below:

• The sod 0—economic information used to develop the commercial waste
samples for this study was derived from the 1987 Economic Census [1, 2,
3, 4]; this information served as the basis for the model used to
project commercial sector economic activities.

• The sub—sectors sampled were assumed to represent approximately 80
percent of the commercial sector’s waste, stream generated in New York
City.

For the sub—sectors sampled, the activity levels for the specific
generators were assumed to be accurate, as well as representative.

• The generation and composition of commercial waste may be affected by
economic forces such as available markets and processing technology.
For example, the generation and composition of the waste from Printing
and Publishing is affected by the demand for printed products.

• Seasonal generation and composition information was not gathered as
part of the field sampling efforts. Data from the one—season study was
assumed to represent waste characterizations for the full year.

City—wide population totals were adjusted to reconcile with tonnage
projections made for the institutional sector.

GENERATION RATES

Exhibit 4—1 presents a graphic summary of the percentage of waste generated by
each commercial sub—sector, both sampled and not sampled, as defined in this
study. Over 79 percent of the waste generated by New York City was generated
by sub—sectors included in the sampling strata for this study.
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Of the eight sub—sectors sampled, Construction, Eating and Drinking
establishments, and Printing and Publishing generate the major proportions of
the commercial waste in New York City. Hotels (1.5 percent) and Textile
Manufacturing (3.6 percent) generate the smallest percentage of commercial
waste for sub—sectors which were sampled.

ESTIMATED WASTE COMPOSITION

Exhibit 4—2 presents the aggregate composition of the commercial sector based
on the information collected from the sorting activities, the waste generation
rates calculated from this study, and waste generation and composition data
prepared by others [7, 8, 9].

The single largest component of the commercial sector waste stream is Paper at
47.5 percent. Of the Paper component, Corrugated Kraft is the largest single
component of the Paper category at 17.2 percent. Mixed Paper follows at 14.0
percent. Newsprint and Office Paper make up a sizable percentage of the Paper
category at 5.8 and 9.7 percent, respectively.

The next largest component of the commercial waste stream is Organics at 22.4
percent with food wastes accounting for 11.2 percent of the category. Three
of the remaining categories, Plastic, Glass, and Metal, account for
approximately 10 percent of the commercial waste sector. Exhibit 4—3 presents
a graphic summary of the composition of commercial sector waste generated in
the City of New York.
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EXHIBIT 4—2

AGGREGATED COMMERCIAL WASTE STREAM COMPOSITION

WASTE COMPONENT

Corrugated/Kraft 17.2
Newsprint 5.8
Office/Computer 9.7
Magazines/Glossy 0.7
Mixed Paper 14.0

TOTAL PAPER FRACTION 47.5

Films and Bags 2.9
Rigid Containers 0.5
Miscellaneous Plastic --‘1.6

TOTAL PLASTIC FRACTION 5.1

TOTAL YARD WASTE FRACTION 0.3

Textiles 3.5
Food Waste 11.2
Miscellaneous Organic 7.7

TOTAL ORGANIC FRACTION 22.4

TOTAL GLASS FRACTION 2.2

Miscellaneous Non—Ferrous 0.6
Other Ferrous Metals 1.8

TOTAL METAL FRACTION 2.4

TOTAL HAZARDOUS FRACTION 0.0

OTHER WASTES 1.2

BULK 18.9
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LISTING OF STANDARD INDUSTRIAL CLASSIFICATION CODES

SIC Code
Number Description of SIC Code

Agriculture. Mining, Forestry, and Fisheries

07. Agricultural Services, Forestry, and Fisheries
08. Not Present
09. Not Present
10. Metal Mining
11. Not Present
12. Not Present
13. Oil and Gas Extraction
14. Not Present

Contract Construction

15. General Contractors
16. Heavy Construction Contractors
17. Special Trade Contractors
18. Not Present
19. Not Present

Manufacturing

20. Food Manufacturing
21. Tobacco Manufacture
22. Textile Mill Products
23. Apparel and Other Textile Products
24. Lumber and Wood Products
25. Furniture and Fixtures
26. Paper and Allied Products
27. Printing and Publishing
28. Chemicals and Allied Products
29. Petroleum and Coal Products
30. Rubber and Miscellaneous Plastic Products
31. Leather and Leather Products
32. Stone, Clay, and Glass Products
33. Primary Metal Industries
34. Fabricated Metal Products
35. Machinery, Except Electrical
36. Electric and Electronic Equipment
37. Transportation Equipment
38. Instruments and Related Products
39. Miscellaneous Manufacturing Industries
40. Not Present
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LISTING OF STANDARD INDUSTRIAL CLASSIFICATION CODES (continued)

SIC Code
Number Description of SIC Code

Transportation and Other Public Utilities

41. Local and Inter—Urban Passenger Transit
42. Trucking and Warehousing
43. Not Present
44. Water Transportation
45. Transportation by Air
46. Pipeline, Except Natural Gas
47. Transportation Services
48. Communication
49. Electric, Gas, and Sanitary Services

Wholesale Trade

50. Wholesale Trade — Durable Goods
51. Wholesale Trade — Non—durable Goods

Retail Trade

52. Building Materials and Garden Supplies
53. General Merchandise Stores
54. Food Stores
55. Automotive dealers and service stations
56. Apparel and Accessory Stores
57. Furniture and Home Furnishing Stores
58. Eating and Drinking Places
59. Miscellaneous Retail

F.I.R.E. (Financial, Insurance, & Real Estate)

60. Banking
61.. Credit Agencies Other Than Banks
62. Security, Commodity Brokers, and Services
63. Insurance Carriers
64. Insurance Agents, Brokers, and Services
65. Real Estate
66. Combined Real Estate, Insurance
67. Holding and Other Investment Offices
68. Not Present
69. Not Present
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LISTING OF STANDARD INDUSTRIAL CLASSIFICATION CODES (continued)

SIC Code
Number Description of SIC Code

Services

70. Hotels and Other Lodging Places
71. Not Present
72. Personal Services
73. Business Services
74. Not Present
75. Auto Repair, Services, and Garages
76. Miscellaneous Repair Services
77. Not Present
78. Motion Picture
79. Amusements and Recreation Services
80. Health Services
81. Legal Services
82. Educational Services
83. Social Services
84. Museums, Botanical, Zoological Gardens
85. Not Present
86. Membership Organizations
87. Not Present
88. Not Present
89. Mi scell aneous Services

Source: Executive Office of the President, Office of Management and Budget.
Standard Industrial Classification Manual, 1987.
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SUB—SECTOR SELECTION

INTRODUCTION

A sampling methodology was devised to sample to commercial sector waste
generation rates and composition. This methodology consisted of five rounds
of analysis detailed in the following discussion.

Round 1

In the first round of analysis, the level of commercial activity for each of
the 52 initial sub—sectors was compared to the total commercial activity of
New York City using the factors discussed above (i.e., number of employees,
payroll, and number of establishments). A cursory review of the data revealed
that the degree of commercial activity for any given sub—sector was either far
greater than 1 percent of the total New York City commercial activity, or at
an insignificant level much below 1 percent. This round of selection resulted
in a list of 43 sub—sectors. Using 1 percent as an arbitrary cut—off point,
any commercial sub—sector with less than 1 percent of the activity city—wide
was removed from consideration.

Round 2

The following sectors: Wholesale (SIC Codes 50 and 51) and Miscellaneous
Retail (SIC Code 59) comprised a large percentage of NYC commercial activity
(e.g., SIC Code 50 Wholesale — Non—Durable represented 4.2 percent of NYC
employees, and 6.0 percent of the number of establishments). In Round 2,
these sub—sectors were presented at the 3—digit SIC Code level for further
analysis.

The category “Office” was introduced as a sub—sector to encompass SIC Codes 60
through 67, 73, 80 through 83, 86, and 89. These SIC Codes were combined on
the basis that these are typical “office” categories. For example, SIC Codes
60 through 67 are Finance, Insurance, and Real Estate (F.I.R.E.) types of
offices which are similar to SIC Code 81, which is the Legal type of offices.
In addition, it was anticipated that the sampling program would sample whole
office buildings in Manhattan, and it would be impractical to select only SIC
Code 60 through 67 out of a 30— to 40—story building with hundreds of tenants.
Therefore, the Office sub—sector was created to consolidate similar SIC Codes
into one sub—sector for sampling purposes.
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The use of the office sector reduced the total number of sub—sectors for
consideration to 42. The selection criterion remained at 1 percent of total
NYC activity for the 2—digit SIC sub—sectors, but was reduced to 0.5 percent
for the 3—digit SIC sub—sectors. The 0.5 percent criterion for selection of
the 3—digit SIC sub—sectors was based on a comparison of the nine 3—digit sub—
sectors within each at the 2—digit level. The 0.5 percent criterion allowed
an appropriate level of attrition for the sub—sectors. Those sub—sectors not
meeting the criteria were removed from further consideration and,
consequently, reduced the total to 24.

Round 3

The selection criteria was increased to the 2 percent activity level for the
2—digit SIC Codes, and 1 percent for the 3—digit level for any activity unit.
The selection criteria were increased in order to eliminate a number of the
sub—sectors from consideration. This effort resulted in a remaining total of
19 sub—sectors, which included 14 at the 2—digit level and 5 at the 3—digit
level.

Round 4

This round of selection involved estimating waste generation amounts
(tons/year) for each sub—sector, using an average of available generation
rates. The majority of waste generation rates were multiplied by the number
of employees, with ,tbe remainder multiplied by sales or square footage to
estimate the amount of waste generated by each sub—sector. In cases where two
or more generatioii.rates were available, an average of all available rates was
used (due to large variation among the available rates). The purpose of
calculating the amount of refuse generated was to confirm that the largest
waste producing sub—sectors, not simply the strongest sectors by solely
economic indicators, were included. Based on this method, these 19 sub—
sectors generate approximately 80 percent of the commercial waste generated in
New Vork City. None of the sectors were eliminated from consideration based
on waste generation.

Round 5

All sub—sectors presented at the 3—digit SIC Code level were consolidated and
reintroduced at the 2—digit level. For example, SIC Code 513 (Apparel, Piece
Goods), 514 (Groceries), and 519 (Miscellaneous Non—Durable) were
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consolidated, and SIC Code 51 (Wholesale — Non—Durable) was reintroduced.
Data for SIC Codes 50, 51, and 59 were consolidated in this manner.

Next, SIC Code 21 (Tobacco) was removed from the final list based on the
anomaly that this sector represents 2.69 percent of the New York City payroll
and yet 0.0 percent of the number of establishments.

Several sub—sectors were removed upon recognition of certain logistical
difficulties in defining an appropriate sampling route. The sub—sectors
removed for this reason were SIC Codes 78 (Motion Pictures), 79 (Amusements),
84 (Museums), 41 through 49 (Transportation), and 72 (Personal Services). The
sub—sectors selected for sampling were: Offices, Wholesale., General Retail,
Eating and Drinking, Textile and Apparel Manufacturing, Printing and
Publishing, Food Stores, and Hotels.

The final selection of sub—sectors was based on the described methodology,
review, and discussion with DOS, and limitations subsequently imposed by field
conditions. The Office sector (SIC Codes 60 through 67, 801 through 804, 81,
and 86) initially included SIC Codes 73, all of 80, 82 through 83, and 87.
This represented 50.5 percent of the total number of commercial employees in
the City. However, during the subsequent development of sampling routes and
the collection of generator background data, these SIC Codes were not
represented in the study route areas. Therefore, SIC Codes (SIC Codes 73, 805
through 809, 82 through 83, and 87) were removed from the definition of the
Office sub—sector. The revised Office sub—sector represented 22.4 percent of
the total commercial employees in the City.

Through discussions with DOS, SIC Code 22 (Textile Mill Products) was added
and combined with SIC Code 23 (Apparel and Other Textile Products). In
addition, SIC 70 (Hotels) was added, recognizing the importance of the hotel
and tourist trade to New York City, as well as the estimated volume of refuse
generated by these establishments.
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WASTE GENERATION RATE SURVEY

INTRODUCTION

The waste generation rate survey was conducted during July 1990. Each
generator on every study route (with several exceptions) was contacted to
obtain information on the number of employees, sales, and square footage. The
following discussion documents the field activities for each study route.

Initially, generator contact was made by telephone, followed up by a field
visit (or more phone calls) if necessary. Information from study Routes 1 and
2 (Office) was collected solely by telephone survey of the individual building
managers. No follow—up calls were needed to generators from study Route 8
(Printing and Publishing) and study Route 10 (Hotels), because the information
was provided by the private carters servicing these routes. For study Route 4
(General Retail) and stUdy Route 9 (Food Stores), SCS arranged to conduct the
survey accompanied by a representative from the relevant iarting company. No
phone calls were made to the generators on the General Retail route prior to
the survey, because introductions were to be made by the carting company in
order to increase participation levels. Phone calls were made to the Food
Retail generators prior to field visits, due to the large number of
generators, in hopes of reducing the number of visits.

STUDY ROUTE DESCRIPTIONS

Study Route 1 — Offices (SIC Codes 60—67, 801—804, 81, and 86)

This route consisted of 10 buildings in lower Manhattan which were collected
during the first week of sampling activities. At the initiation of sampling,
one building was removed from the study, because the hauler no longer
collected that building’s refuse. A replacement building was subsequently
added to the route, leaving the total at 10 buildings. Data gathered from
this route are of good quality, given that there was ample time, lighting, and
space for the weighing program. The generator data was obtained from each of
the building managers by telephone survey.
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Study Route 2 — Single Office Building (SIC Codes 60—67, 801-804, 81, and 86)

This route was comprised of 38 generators (tenants) in a 32—story office
building in lower Manhattan. The waste was bagged and tagged for each
individual generator and each bag was weighed. This weight by bag was added
up for each night of the week to produce a total weight for each generator for
the one week period. There was no reduction in the number of generators
surveyed on this route during the study. SCS worked closely with the building
management company and the cleaning service to ensure the success of the
weighing program. SCS personnel coordinated with custodial staff and tagged
each bag of waste collected by generator and by floor number. These bags were
removed to the loading dock, weighed, and placed at the curbside for removal.

Three data forms were used (including a Bag/Tag form, Bag Removal form, and
Weight form) to track refuse at each stage of the collection process. -The
building manager compiled information on the total number of employees and
total square footage for each generator. Information from this route is very
reliable, due to the controlled nature of the data collectigxi.

Study Route 3 — Wholesale (SIC Code 50—51)

Collection from this route was postponed until the second week, June 17—23.
Initially, the carter provided a list of 29 wholesale establishments.
However, during collection activities, 25 stops were removed and 23
replacement stops were added, leaving 27 generators (most of which had not
been field checked to confirm SIC Code). During the generator survey, these
establishments were surveyed to ensure the appropriate SIC Code, resulting in
a final total of 23 confirmed generators. Number of employees and square
footage data were obtained for each generator by a telephone and a field
survey. Twenty—one generators provided complete information. The field
weighing data is of average quality, due to the significant change in selected
generators during collection activities. The number of employees and square
footage data are expected to be accurate.

Study Route 4 — General Retail (SIC Codes 52, 53, 56, 57, and 59)

This route was collected during the first week, June 10—17 and was located in
upper Manhattan. Initially, this route consisted of 53 generators. Of the 53
available generators, 43 were sampled, as some establishments were closed or
were determined to be unrepresentative. Of the 43 generators sampled during
the weighing program, 33 yielded good data. The data of the remaining 10
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generators were unacceptable due to contamination of the waste stream by
inappropriate sources, or because the generators were unrepresentative of this
route (i.e., wrong SIC Code). For example, the waste from a tuxedo rental
store (SIC Code 72 — not a general retail generator) was combined with the
waste from the clothing store (SIC Code 56) next door. Occasionally, the
refuse could not be differentiated between generators, thus resulting in
potential contamination of the sample refuse. For example, the tuxedo rental
store may initially look like a used clothing store or possibly does sell used
clothing; however, the contamination by the tuxedo rental portion of the
business, particularly the sales data, precludes the inclusion of this
generator in the survey.

The generator survey served to confirm SIC Codes and was conducted in
conjunction with a field representative from the carting company. The field
survey was supplemented with follow—up telephone calls. The data fromthis
route are considered to be good.

Study Route 5 — Restaurant (SIC Code 58).

This route was initially composed of 45 generators in Greenwich Village.
However, due to delays identified as unacceptable by the hauler, the waste
from this route was not initially weighed at curbside. In addition, the
collection vehicle operator refused to collect only the SCS—selected
generators and instead, collected the normal businesses serviced on this
route. Therefore, in order to obtain some data from this route, the bags from
each generator were tagged and counted for the first three nights of the
survey in order to differentiate study refuse form the rest of the load.

The back—up methodology to obtain waste generation data was to tag the bags
for each generator, transport the waste via collection vehicle to the sorting
site where the day shift would sort, weigh, and record weights for each bag by
generator. By counting the bags from each generator during collection, this
would serve to confirm the weighing activities at the sorting site. However,
after the bags were discharged from the collection vehicle at the sorting
site, this method was discovered to be inadequate. The tags would become
detached from their bags during collection and discharging activities due to
the high liquid content of the refuse.

Later in the week the standard weighing program, using a portable scale, was
implemented for this route. Actual weights of refuse by generator were
obtained on Wednesday, Thursday, and part of Friday.
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During collection activities, eight restaurants were removed at the request of
the private carter and seven replacement generators were added for a final
total of 44 generators. During the generator survey, two were removed due to
SIC Code non—conformance. Seventy—three percent of the generators responded
with sales data.

Data quality from this route is poor to average in terms of waste composition,
and below average for waste generation information. Many owners/managers
reported fewer employees than SCS observed. The square footage data was
either pace—estimated or confirmed by SCS personnel. Few establishments gave
actual sales data; most gave an approximate weekly sales figure for an
“average week in June.”

Study Route 6 — Fast Food (SIC Code 58)

This route collected the first week and was comprised of 30 generators in
lower Manhattan. This route was collected for five days, Sunday through
Thursday night. Seven establishments were removed during collection
activities (business closed) and three were added, leaving a total of 26
generators sampled. An additional four generators were removed during the
generator survey due to apparent contamination of sampled wastes by the
generator prior to collection. Seventy—seven percent of the generators
provided sales data.

As with the restaurant route, the number of employees provided by the
generator seemed low, as compared to SCS field observations. This could be
due to the large number of part—time employees needed during weekday lunch
time preparations in lower Manhattan. Square footage data was estimated by
pacing the length and width of the establishment. The sales figures were
weekly estimates by the owner, or manager for the sumer. Data quality for
this route is good.

Study Route 7 — Textile and Apparel Manufacturing (SIC Codes 22 and 23)

This route was collected the second week of the study and was composed of 45
companies. This route posed severe operational problems for the hauler and
was, consequently, collected in the same vehicle as waste form the wholesale
route. Each route was collected on its entirety prior to beginning the next
route. As a result, upon discharge, SCS field crews could easily determine
which half of the discharge load was from which route. Every effort was made
to prevent cross—contamination by sampling wastes from opposite sides of the
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refuse pile. During collection activities, 23 establishments were removed and
nine were added. Those which were removed were either closed or the
collection vehicle operator refused to pick up the refuse. During the
generator survey, five generators were removed due to closure of the business
or the wrong SIC profile. Approximately 62 percent responded with sales
information, although two businesses refused to cooperate. Data quality from
this route is average.

Study Route 8 — Printing/Publishing Manufacturing (SIC Code 27)

Information describing the waste generated by Printing/Publishing
Manufacturing activities was provided by a waste hauler/processor who collects
this type of waste. The information provided gave a characterization of the
composition of paper waste, as well as the volume of material. Information
was also provided by the hauler to convert the volume of material into-weight.
This hauler did not collect the entire waste stream——only the paper wastes.
An estimate of volume and composition was provided on the remaining portion of
the waste stream by the waste hauler. SCS did not confirm any information
provided for this route. The data from this route should, however, be
considered reliable and represents an average week in June.

Study Route 9 — Food Stores (SIC Code 54)

This route was collected during the second week of the study and comprised of
51 generators. Only one generator was removed during collection activities
(out of business), leaving a total of 50 generators. During the generator
survey, three were removed due to closure of business or wrong SIC Codes,
leaving a total of 47 generators. Sixty—two percent responded to the survey
with sales data. The number of employees and square footage data were
confirmed in the field by SCS personnel. The sales data were weekly averages
for the summer.

Study Route 10 — Hotels (SIC Code 10)

This route included only three hotels, due to the limited number of hotels
collected by any individual carter, and recognizing the large volume of refuse
generated by an average hotel in the City. Two trucks were used to collect
the refuse for this route, due to the large volume of material, for the week
of the study. Information on the number of employees, rooms, and square
footage was provided by the hauler. Sales data were not applicable to this
route and was replaced with the number of rooms. Data quality for this route
is considered to be good.
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