A COMPREHENSIVE
SOLID WASTE MANAGEMENT PLAN
FOR NEW YORK CITY

? | EXECUTIVE SUMMARY )
i. .'.E.
TABLE OF CONTENTS
Overview - S ES-1 3
i%
: ' ¥
Mew York City's Waste-Managemant Problem S : _ ES-9 ?i
o )
The Evaluation of Waste-Management Options ES-10 :;é
. .g.‘
/
The Proposad Plan C ES-22 :{’E
%i
. 1;
Frinted an Racycled 'Péper ’

WYC SWMP Final GEIS Executive Summary, 8-7-02



[ i | OVERVIEW

I%; ; The Problem

; [: Lo

ﬁ;; : VWaste-managemant - the way we collect and "dispose™ of the materials

‘2 I that sustain everyday life after their value has been "consumed” -- is at once one
B of the most fundamental, and most invisible, of urban fife-support systems. Every
H tday, New York City receives and consumes tens of thousands of tons of materials
hﬂ extracted and transported from all over the world, and in turn, produces tens of

thousands of tons of solid waste. These millions of tons evary year make it the
largest "materiais sink"” on the planet.

TR Mt T

3 Virtually all of the municipai solid waste disposed of by the City of New York
l is piled on a 2,500-acre landfill on Staten Island. Although landfiling may seem

s; : the cheapest waste-disposal solution from a one-year-at-a-time, money-oui-of-

-ﬁ : rocket perspective, such a short-sighted analysis ignares the environmental

5 damage created by landfills and the economic and environmental benefits that

: aliernative waste-management options could provide. Most importantly, Fresh Kills
: will not last forever, and when it is gone, it is inconceivabie that a replacement

2 : could be sited within the City’s fimits.

i 5: Virtually all of the municipai solig waste generated by private businesses is

5;1' : : bauled by private cariers to landfills out of the cify. Many of these landfills, if they.
: are not filled to capacity first, may be forced by pending laws and regulations to

close their gates to trucks carrying wastes fram New York.

L TP,

Only about one ton in twenty of the wasie produced by New York's
residents is being recycled. Due to inefficiencies in current collection systems, the
inconsistencies of a partially implemented program, and weak demand for
i materials, that recycled ton costs the City about three times as much as does any
o other ton in the City's system. [f the City is t0 comply with City and State

{ objectives, this recycling rate must be increased at least five-fold.
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Sewage sludge is being dropped into the ocean, a practice that by fedaral
ordar must stop by Juby 1, 1382,

e

While many of the city’s on-site hospital incineraiors will be Tarced by new
reguiations (o close at the end of 18992, more than half of the City’s medical

=
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- j wastes is already exported {o land{ilis and incinerators outside the city. As in the
v [; i case of commercial wastes, this reitance on remote faciiities leaves the City

i] 5 - . +
l'Lff* ] v vulnerable to circumstances beyond its control. Moreover, the costs of complying
% J I with new disposal regulations have increased expenditures that were minimaf in
L . 1885 to well over a hundred million dollars in 1330,
i o
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E5-2

As the U1.S. Army Corps of Engineers searches for new occean-disposal
locations for the material dredged to keep New York's rivers and harbor navigable,
evolving regulations are requiring more of the cily's dredged wastes to be disposed
of on land. Thes U.S, Environmental Protection Agency no longer aliows shoreline
and harbor dabris to be burned at sea, which means that land-based facilities must
be devzioped for this material as well.

In short, the City's waste-disposal needs and costs continueg to increase,
while the facilities and options avaifable to meet them continue 1o decrease. This
historical trend, though it has been obvious for decades, has never been
adeguately addressed by prior planning and facility-implementation efforts. Despite
the variety of plans that have been prepared in the decades past, and the many
new facilities of various types proposed, no major new facility has been developed
in 30 years. The reason for this has been a widespread governmentat inability to
carry needed infrastructure projects through the public and regulatory approval
precess to completion. Two primary causes of this have been inadeguacies in the
planning process and a widespread perception that, because deplelion costs are
not reflected in the City’s expense budget, landfiling at Fresh Kills has been "free.”

Flanning Premises

The current plan is an attempt to overcome the first of these difficulties by
fundamentaily re-thinking the premises on which the waste-management system is
based. This approach may atsc represent the best hope of overcoming the second
of these difficulties, the llusion that Fresh Kills is forever.

First, the materials in the various waste-sireams can no longer be thought of
simply as an undifferentiated mass of "tonnage” requiring disposal, but as many
discrete material components from various kinds of sources, for which different
types of managemeni techniques are most appropriate. To support this analysis,
the City undertook one of the most comprehensive refuse-sorting studies ever
conducted -- sampling 46 material categories, over four seasons, from nine
representative residential sectors, 11 institutional sectors, and ten commercial
sectors. (Similarly exhaustive surveys of waste from health-care facilifies were
also conducted.) And waste quantities were aiso measured and projected more
closely than sver before.

Second, the entire waste-management pracess, from collection through
processing, marketing, and disposal, was considered as an integrated whole.
Collection systems are the most crilical cost elements in & waste-management
. gystem because they are so labor- and transportation-intensive. Making coliection
| systams as efficient as possible {i.e.. minimizing the number of truck shifts and
truck miles) is therefore key 1o an sconomically and environmentally sound sclution

R SWMEP Final GEIS Swacutive Summaery, 5-7-92
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+0 the wasis-managsmeant nroblem. Collaction sysieoms are also the critical fink
between optimal participation i recycling programs by waste-generators and
optimal processing (recychng, composting, and waste-to-energy} facilitiss, The
compatibility and integrity of the collection-processing system is key to the
successful marketing of recyeled and composted materials. A systemic waste-
managament pian that staris with an analysis of wasie gensralors and ¢ollection
systems is also essential ¢ facilities are 10 be sized and sited in a way that bears a

relationship to rational "waste-sheds.”

Third, a primary goal of this plan -- consistent with the State wasio
rmanagemsnt hierarchy -- is o do whatever is feasible {from logistical,
environmental, and economic perspectives) 1o prevent wastes from being
generated in the first place, 10 re-use, recycle, or compost wastss that it is not
feasible to prevent, 10 recover engrgy from wastes that it is not feasible ¢ re-use,
recyele, or compost, and to landfili only those wastes that cannat be managed in
any of these praeferred ways, tf this higrarchy is ever to realiy otk T new wWays
must be imagined and implemented to give waste-ganeralors a more anlightenad
understanding of thelr own interesis at stake in the wasie-management system,
and to create inceniives for taking more direct responsibility for the materials they

discard.

Fourth, this pian considers the potential benefits of combining the
management of wastes from different sources - municipal solid wastes,
construction and demolition waste, sewage sludge, medical waste, narbor debyis
and dredge spoils -- that might achieve economic efficiencies and/for ervironmental
advantages, Of particular importance in this regard, given the enorinous
competition for New York City’s limited space and the stgnificance of campatible
land-uses in facility-sifing decisions, are options for co-locating facilities.

Fifth, this plan is conceived from a long-term perspeciive, as a "dectsicn-
sree” in which sequentiat decisions will be made in a way that maximizes the
probability of attaining established goals whila maintaining the flexibility 1o respond
appropriately to changing circumstances. This approach is bassd an a profound
appreciation of the uncerianties associated with 2 myriad of faciors - future
markets for recyclables, colective-bargaining agreements for collection WOIKRrs,
rates of public compliance with source-separation programs, and technalogy
developrmsnis, to name juist tha most obhvicus ones spechic 10 waste-matarials-
management forecasts; these are in addition, of course, 10 the gven-more-obvious
tundamental demographic, economic and regulatory uncertainiies that alfect gvery

other kind of plan or forecast.

Sixth, this plan starts with an expansive analysis of the full universs of
potentially feasible oRtions, NAvoOWs this universe according 1o an evaluation of
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technical, environmental and economic impacts within the context of an integrated
waste-managemeant system, and proposes s narrowed set of the most feasible and
desirable alternatives. Instead of developing a proposed plan first, and examining
s envirgnmental impacts second, the evaiuation of a full range of envitonmental,
social, and economic impacts was used 1o shape the evolution of the substantive
proposals,

Seventh, the compiexity and scope of this enterprise required technical and
policy expertise from & wide array of disciplines and perspectives. This plan was
developed by a muiti-faceted team that inciuded a dozen consulting firms with &
broad range of expertise (technical, environmenital, analytical), an inter-agency task
force composed of representatives fram 13 City agencies under the supervision of
the Deputy Mavyor for Planning and Development, and extensive public access and
raview that included the active, ongoing participation of a highiy qualified body of
nationatly recegnized environmental advocates, local civic groups, community and
business representatives, and statf members of electsd officials.

Eighth, the scale of the computations and system analyses invohlved in this
sort of planning process require sophisticated data-analysis capability. A massive
computer proegram, called "NYC WastePlan," was developead specifically for the
analysis of integrated colection, processing, and disposal systems for the city's
muliple wasie sireams.

Planning Goals

Becauss waste-management is an essential, continuously neaded service, in
which significant breakdowns and inferruptions cannot be tolerated, the most
fundameniai planning objective has to be the reliability of the system. In view of
the range of uncertainties, risks must be minimized, fAexibiity maxinized.

Landfill space in this city is a finite, irreplaceabie rescurce. With the gradual
exhaustion of in-city {landfill capacity, all nrudent measures must be taken {o
conserve this landhll space. The use of out-of-city landfill capacity, white almost
inevitably pecessary at some paint in the fulure, will be more costly to the City,
and make the City vuinerabie to regulatory and economic factors bevond its
contral,

The system must perform as cost-effectively as possible. Any evaluation of
costs must include an appropriately inchusive definition of environmental and social
costs. All of these must be minimized.

A sound plan cannot advance solutions untess it can be implemented
eftectively. For this to happen, programs snd facilities must be tailored 1o the

MY BWAF Fingl GEIS Swecutive Sumimary, B.7-32
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unique characteristics and constraints of New York City.

Planning Process

The first conceptual steps were o establish basslines for the major planhing
factors, and to develop projections for how thesa would change in the future. The
most critical baselines involve the composition and generation of the various wasie
streams: projecting these factors into the future relied on an analysis of various
demographic, economic, and industry forecasts. Another set of fundamental
baselines involved an analysis of the existing waste-management system. Raseiine
analyses of environmental conditions, available technologies, recyclables markets,
waste "export" conditions, and legal and regulatory requirements were also
developed.

The next conceptual planning element was assembling a set of coilection-
nrogram and facility "buiiding blocks.” That is, the range of feasible collection-
system and facility alternatives was defined, and detailed data on the costs,
operations and environmental characteristics of this universe of 34 "reference
facilities”™ and 15 "coliection alternatives™ wers assembied.

These collection and facility alternatives were then paired to creale the
universe of feasible system alternatives {waste-management "scenarios’), and
through computer modeliing, their relative costs and environmental impacts were
compared. This scenario-evaluation process proceeded in an iterative, tap-down
way, from relatively abstract analyses of the broadest range of potentially feasible
alternatives, to successively more datailed analyses of a more narrow range of the
most optimal alfernatives.

In the first stages of scenario analysis, 13 system scanarios, which
combined six different collection systams with facility networks that involved
varying proportions {and types) of recycling, composting, wasie-to-energy, and
landfilling, were compared to the benchmark waste-managament system that
exvisted in 1990, and to the year 2000 projections of how this system woibd
function if current trends and practices continue unchanged. The initial 13
scenarios were designed to "bound® the universe of practical nossibility, with the
understanding that the most desirable scenarios were likely 1o be somewhere
between the Two extremes. '

_ "Sensitivity” anatyses tasted the system-wide effects of the most significant
uncertainties. Paralle! environmentat analyses provided an understanding of
differential environmental and social impacts between Scenarios.

The findings from all of these analyses were used 1o develop a narrower
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range of more-detailed system scenarnos. Fout such systems were examingd in the
final stage of scenario analysis. As was the initial universse of scenarios, these four
"finailsts" were designed to represent "boundary cases” that could inform future
system design within the range of uncertainties associated with any enterprise on
this scale. Of these four, twe represent the boundaries between which the
proposed implementation-sequence/decision-tree of this plan passes. The City's
proposed pian for the next five years, the so-called near-term implemantation plan,
represents the first step in the transition between the current waste-management
system and the full-scale systems represented Dy these asiternatives,

The Proposed Plan

Prevantion programs are the most cost-effective waste-management
technigue, but iheir effectiveness is also the most difficult to predict reliably. The
proposed prevention programs for residential waste focus on yard wastes,
consumer education programs, and support for shops and services that facilitate
product re-use. Commercial and institutional programs focus on minimizing waste
by more effectively tying volumes to disposal costs, a process that can be
facilitated by waste-audit programs.

The core of the prorosed recycling program is an expansive definition of
"high quahty residential wastes. Under the system proposed i :rs this plan, wastea l

program would be 51mp!e to cammumcate, to unders‘tand and to participate in.

The tweo waste sireams would be collected efficiently by a single two-compartment
compactor truck, and taken to one in a network of about six_to-be-developed FRTEAN
materiais-recovery facilities for processing. Thass facilities would be gesigned to e
respond with maximum cost-effectiveness to changes in market demand for

various materials and material grades, and to produce secondary materials for re-

sale at the highest achievabie specifications. Long-ferm large-volume market

contracts would provids a competitive advantage to New York City in its effort to
maintain adequate marke! capacity for its materiats supply.

Composting facilities offer potential benefits io the City’s waste-
management system, but the technologies and markets are not yet secure enough
in relation to New York City condiftons to warrant immediate implementation of a
full-scale source-separated residential organic-waste program. A p:[c-f -8Caig 1
program for source-separated kitchen wastes from institutional waste- generaters ! r-__‘zl
wiil allow the City to test the effectiveness of this type of system. |f its extension
10 the residential waste-stream is determined to be feasible, the optimal collection
system is likely to be in a sesond two-compartment compactor truck, with

HY{ SWhET Fingt GEIS Exncutive Summary, B-7-92
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C ] : ordinary, nan-recyclable/non-composiable refuse coliectsd in the other
compariment.

Depending on the success of these proposed prevention, recycling, and
composting programs, and the impact that exgort bans have upon the amouni of
commercial wasie that is disposed of within the city, some 5,000-12,000 tons of
wasie per day may remain for disposal. To meet the anticipated waste-disposai-

| capacity need, one of the three existing municipal incinerators the Southwest

- Brooklyn incinerator, with a tetad capacity of 2,750 tons-per-day! will be upgraded

!; io conform to newly established air-pollution-contrel standards and retrofitted with

i energy-recovery equipment. (The Befts Avenue incinerator wili be clozed in 1995,

) at which time a decision will be made as to whether or not the Greesnpeint
incinerator should be upgraded or closed. ] The proposed 3,000 ton-per-day
Brooklyn Mavy Yard factlity will also be developed.

Bepending-or-thofootorseited-abevesefme—2000- 4 000-tonsoH-landdili
repiduetrofwasiete-onergy-facHidies—The Fresh Kills fandfilt in Staten Island will
~ comlinue 10 be upgradad {0 minimize its environmentai impacts and 1o maximize Hs
Y capacity. The City will procure out-of-city ashfill capacity and attempt to develop
| beneficial uses for ash o handle the projected need for about 1200 tons per day of
ash- d+sposa! capacity in the year 2000, The City will also 1ake steps to procure
cut-of-city (MSW) landfill capacity to meet fong-term future needs, and will
develop programs to monitor and test new technologies to extend langfill e,

Proposed prevention and recyeling programs will reduce the medical-wasie
stream in half; on-site "chop-and-bleach” equipment in hospitals will process
needies and other "sharps” and plasiic intravenous bags {provided that the NYS
Depariment of Health approves of the use of this tachnelogy); remaining "red-bag”
medical wastes will be incinerated in upgraded on-site hospital incinerators and in a8

R regional medical-waste incinerator, and "black-bag" medical wastes will be
o incinerated in an existing municipat incinerator.

s

wrd ;

In the near-ferm, sewage sludge will be landfilled in cut-of-state langiills,
until 2 new network of compost, chemicalk-stabilization, and thermat-
drying/pelletization facilities is in place. (The Depariment of Envirenmeantal
Fratection is responsible for the City's siudge-management plan; the DEP has
published a separaie series of environmental tmpact statements on this evoiving
siutdge plan over the past few years, the most recent of which, "Draft Generic
Environmental Impact Statement i1, was refeased in December, 1891 )

Construction and demaolition debris will be processed in recycling facilities,
where Saleable materials will be extracied and the volume of material requiring

MY SWHNP Fingl GZI5 Executive Summary, 8-7-%2
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landfill significantly reduced. Shredding equipment will be added to one of the
City’s existing waterfront sites so that harbor debris can be incinerated.

Dredge spoils generated by the Department of Sanitation will be processed
at a dredge-spoils dewatering system to be deveioped by the Department. Most
other dredge speils from New York Harbor probably will continue fo be disposed of
at sea, in "borrow-pits" designated by the U.5. Corps of Engineers.

This proposed integrated waste-materials-management system, compared (o
any altarnative combination of practicable programs and facilities, is the most cost-
effective and the most protective of the environment. if implemented, it will
represent a significant and achievable improvement over axisting New York City
waste-management practices.

YT SWMP Firal GEIS Execulive Summary, 8-7-32
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! NEW YORK CITY’S WASTE-MANAGEMENT PROBLEM

*i‘ Nearly 14 million tons of waste materials ware generated in New York City
1}5 in 1990. Of these, slmost aight million were municipal solid wastes. The other
;%'i*{ wasie-stream components werg dredge spoils {2.6 million tons), followead by

i“ construction and demolition debris (2.5 million tons), medical wastes (0.3 million
& tons), sewage siudge {0.2 million tons}, and harbor dabris (Q.C4 mittion tons).

)

Most of these waste sireams are projected to remain fairly constant over the
2C-yoar planning period. The exception is municipal sclid wastes, which in the
absence of new prevention programs} sre projected to increase by about 15
percent {0 over nine mitlion tons by 2010,
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THE EVALUATION OF WASTE-MANAGEMENT OPTIONS

Waste-prevention, by definition, involves techniques outside of traditional
wasle-management systems. Although the gffects of waste-prevention programs
will affect the types and guantities of wastes that will romain for "management” in
the conventional sense, the design of these programs does not directly affect the
design of the remaining waste-management system in the same way that the inter-
related effects of collection, processing, and disposal programs for recycling.
composting, waste-to-energy, and landfiling do. Waste-prevention alternatives
were therefore evaluated on the basis of their effectiveness in reducing waste
quantities {and wasts toxicity), their cost-effectiveness, and the feasibility of their
implementation on a local level.

Recycling programs, on the other hand, are not only integrat to the design of
all other waste-management programs: maximizing the amount of recycling while
minimizing costs and environmental impacts to the maximum extent practicable
was the fundamental objective of this planning process. While decisions on
recycling programs were made in the context of overall system designs that
mintmized overall cost and envirgnmaental impacts for the management of ali of the
wastes generated within New York City, the objective of maximizing recycling
largely drove the design of the integrated waste-management systent.

The univarse of alternatives with which the analysis of recycling alternatives
hegan {which, of course, is directly tied to the evaluation of aliernatives for
collecting, processing, and disposing of other municipa! solid wastes} consisted of
options that encampassed the continuum from set ocut, to collection, processing,
marketing, and disposal. The options far each of these processes wera:

o  the number of "sorts” which waste generators wouid be asked to perform;

o the definition of the waste categories inte which materials would be sorted;

o the type of containar;

o the number of collection trucks to service gach waste generator;

G the types of coliection frucks:

C collection fiequancy;

o 1he tyvpe of processing facility:

N0 GSWAMP Firal GZin Exeointive Surrmary, 5-7-92
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¢ marketing arrangsmsnts.

Composting programs present a somewhat narrower range of choices, since
only one generic type of technology called an "in-vessel " i.e., totally enclosed,
facility} would be suitable for composting anything ather than yard wasies in New
York City, and since "set-aut" choices simply involve whether compostabile crganic
wastes are source-separated or combinad with other refuse - a choice that in large
part is driven by the type of recycling program chosen and by the other types of
processing facilities that are included in the system.

~ Waste-to-energy programs likewise, 1o a considerable extent, are dependent
on other program choices that determine the quaniities of wasie to be incinerated.
Choices between alternate waste-to-energy technologles or facility componenis are
trivial within the context of overall system design.

The desigrn of landfilling programs is almost completely dependent on prior
system choices that determine the types and guantities of materiais 1o be
jandfilted.

Combinations of alternatives for these various options were evaiuated
through computer modeling to compars: direct economic €osts, environmental
impacts [air, water, traffic, noise, odor, public health), land-use and tandfill-
papacity requirements, energy impacts {the balance of energy used and energy
conserved hoth locally and in produciion processes elsawheare}, and "secondary”
(indirect] economic impacts. These impacts were compared 1o existing and
projected (i.e., "no-action"} "baselines.”

The guantitative anzlyses were parformed in three phases, The primary
focus of the first phases was to analyze the relative differences between a broadby
concaived "universe” of generic waste-management systems, particularly as they
were affected by varying collection-processing combinations, and to compare them
to "haseline" canditicns. The secand-phase analyses generally addressed the
effects of individual sysiem components end variables. The final phase involved
more refined comparative anaiyses {including "life-cy¢le” costs and cumulative
environmental effects) of four final system configurations,

Secenario Analyses

The findings from sach stage of analysis were used 1o guide the
development of more detailed subsequent phases. The analytical resulis that most
directly shaped the evolution of subseguent scenarios were thess)

Comparison of Aliernative Seenarios and the Existing and Projected Basebnes

NYE SWMP Finel GES Executive Summary, 2-7-92
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Of all the feasible system alternatives, continuing the current waste-
management system into the future essentially unchanged (the so-called "projected
baseline”} is the most costly, the most environmentally degrading, and would put
the City at greatest risk of having to depend cn out-of-City landfilis 10 meet &
substantiat portion of its future waste-disposal need. The excess costs of the
current system relative to the available alternatives are largely due to the depletion
of expensive landfill capacity and to the inefficiencies of the existing recycling
program. Qf the latter, the most important stem from unproductive ¢osts imposed
by the existing coliective bargaining agreement, which is currently being re-
negotiated, so that the offsetting effects of coliecting recyclable materials
separately can be captured in reduced collection costs for "regular” refuse.

System-Design Considerations

Importance of Integrated Systems, Bsalanced systems that include all of the
technigues in the waste-management "hierarchy™ are the most cost-effective.
Sysiems that exclude prevention programs, or racyciing, composting, or waste-to-
energy facilities, are more expensive.

Prevention, While it is not possible to predict accurataly the potential effects of
proposed prevention programs in reducing the city’s wastes, ihe analyses of
alternative systems with varying amounis of prevented waste demonstrate that the
avoided economic and envirenmentat costs of keeping materials out of the
coflection, processing, and disposal syslem are very significant. Using material-
specific, program-based reduction estimates, the "avoided-cost” savings of &
potential 7.5 percent reduction in the waste stream could he on the order of $60
millian per year.

Landfilling. The most expensive type of waste-management facility is landfills,
The reason for this is that landfills are the only type of faciiity that are l
irreplaceable. Since they are also the most difficuit to site, landfills are the only
type of facility that will he impessible to site within the boundaries of New York ’
City.

Recyeling. Collecting recyclable materials separately is more cost-effective than
not doing so, provided that this collection is done efficiently. The most cost-
effective callection system for recyclable materials is in plastic bags {as opposed {0
rigid bins), in two-compartmeni compactor trucks (with paper and textiles in ong
compariment and glass, metals, and plastic in the other). The most cost-effective
processing facilities are flexibly designed to accept a variety of materials that can
be sorted and processed to varying degrees depending on market conditions.

In designing an effective recycling system, several key parameters have to

MY T SWMP Finel SES Expoutive Summary, B-7-22
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§ be balanced with the goal of achieving ths lowest overall cost 1o the wasig-
) management system as a whole. One paramater is ease of public participation in
» : the system. Another parameter is minimizing collection costs. A third is
::Jj ' minimizing processing costs. A fourth is maximizing markaetability and market
]I revenues. A fifth is minimuzing landiil-disposal requiremenis.

- To facilitate citizen participation and thus the largest possible rates of

¥ _ material diversion, the most effective systems wilt be citywide, simple 10

M communicate, to understand and enforce, and convenient. The designation of

i : recyclable materials should be as gxpansive as practicable, so that changes in

B3 - secondary materials markets do nof need 1o irigger changes in citizen behavior, b
) can instead be dealt with more flexibly on the processing end by increasing or

decreasing the degree of sorting.

:-]ié Piastic bags are more convenient for waste generators since they arg more
easily stored, one or more bags can be used to contain as rauch or as litle materia
as is necessary, they do not have to be retrioved fram the curb, and they do not
have to be cisaned or be replaced when broken of stolen. Plastic bags alss protec
materials from sun, wind, rain, and snow. Plastic hags are more cost-effective far
the City, since they eliminate the need for purchasing bins, and since bags can be
tossed into a truck by callection workers in about twa-thirds of the time required
for bins 1o be picked up, emptied, and set back on the curb. Additional
advantages of bags over bing are that they reduce spillage and litter, can
thameeives be recycled, and the marceting of bags in retail stores would create
useful public-information opportunities af no cost 10 the City.

-— o
— e o —_—— e

—————t

Dual-compartment compactor trucks are the most cffective alternative, in
spite of their higher capital and maintenance casts relative 1o single-compartment
trucks, and in spite of the fact that, since one compariment wilt ingvitably fifl
hefore the other, there will be some unused canpacity and hence some reduction in
collection efficiency. Collecting ali refuse in a singie-compartmant truck {for
instance, in a two-bag "wet/dry-type” system) wouid be the least costly collectior
system, but it would require 2 significantly more costly and risky (unprovent
processing system, and would produce maierials that could be mare difficult 10
market, and for which lower revenues could be received. Keeping paper and
textiles separate from other materials aliows them to be compacted without
endangering their market value because of contamination with broken glass or

liguids,

Dual-compartment compactor trucks, and bag-breaking equipment for
procassing bagged recyclables stretch the limits of technology that has been
clearly demonstrated on a large scals, bul there are multiple manufacturers of
these types of eguipment both in this country and abroad, and both are COMing

WY SWMP Final BGEIS Expcutive Sumemaiy, B-7-32
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inte increasing use. Based on an evaluation of these "emerging” technologias,
thera iz a high degree of probability that both will be reliably available by the time
this plan is implamented. (The Sanitation Department recently field tested two
versions of g "split-body " truck and is preparing its own specifications for a new
prototype truck that will be procured and tested this coming fiscat year.)

Compeosting. Mixed-waste comgposting has not vet been demonstrated to aperate
reliably on a comparable scale in this country, and thus reprasents a grester risk
than do proven waste-to-energy facilities. And in addition 1o the start-up
operational preblems of the several smaller-scale facilities just getting under way in
this country (e.g., odor-control problemst, the compost product itself is beginning
to come under increasing regulatory scrutiny, which might eventually restrict the
uses for which this preduct might be marketed. While the capital and operating
cos5is of compost facilites are less than for wasie-tp-engrgy facilities, the jact that
tney do not produce revenues from the sale of energy means that overall system
costs for a "maximum-compost” system would be a few percent higher {about
100 million per year more} than for a system that included a significant proportion
of waste-to-energy processing.

Source-separated compost systems share some of the difficulties of mixed-
waste systems, in that large-scale facilities have not yet besn demonstrated
successfully in this country, and in that there are not vet definitive analyses of the
composition of the compost product with reference to current and pending
regulatory standards for its use. MNor have large-scale kitchen-waste collection
programs heen tried in 3 dense urban area. While adding a third collection {ruck to
pick up source-separated organics waste (in addition 1o a truck for recyclables and
g truck for refuse) would be infeasibly expensive, using a two-compartment
compacting truck to collect organic wastes and “regular” refuse simultaneousty
would be quite cost-effeciive. This would be particularly true it bath
compariments could be unioaded at the same location (at a marine fransfer station,
for instancel, to avoid the expanse of 3 "triangle” trip between dump sites.

A system in which source-separated crganics frem large-scale institutionat
generators only {e.g., schocls, haospitals, correctional facilities) were composted,
with tha remainder of the non-recyclable porton of the waste stream processed in
waste-to-energy facilitiss, would compost about two percent of the waste stream
and be slightly cheaper than a sysiem without this level of composting {by about
$3 per tan}l. Such g system, however, would substantially increase facility acreags
raguirements.

. Waste-to-Energy. Systems without waste-to-energy facilities would be

considerably more costly than non-waste-to-energy systems, since they would

L consuma far greater amounts of landiill capacity and reguire more land area for

WD BWIMP Final GRS Execldive Summoery, B-7-82
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tacilities. On the gther hand, while a system that relied entirely on waste-10-
L energy fwithout any recycling or composting) waulkd be relatively inexpensive gue
i primarily to lower collection costs {since all wastas would be collected in a single
truck), such a system would need significant landfili capacity for "hy-pass” waste
during the time the facilities would be down for maintenance, ahd would produce
significantly more ash residus.

WL ot
LY

e —

The City's three existing incineratofs Now cost about 8 third more on a per-
ton basis than would a newly constructed waste-{o-energy facility of the same
capacity, but the added capital expense ot retrofitting them with engrgy-recovery
capability and upgrading the equipment for more efficient opearation would be mof
than offset by their substantially reduced operating cost. If the existing
incineratera are fully upgraded to operale as efficiently as new privately rin wast
1o-energy facilities, the cost of a system with or without the existing incineralors
would be the same.

o T

TR e
e

A system without the proposed srookiyn Navy Yard project, a 2000 ton-pe
day, barge-fed waste-to-steam plant, would add about $3 per ton ($13 million
annually system-wide) to a system with tha same amount of waste-to-gnaergy
capacity. This increase is due in part 1o the relative economics of selting steam &
the primary energy product as oppoesed 10 stectricity (the Navy Yard facility, undit
facikities in most locations, has an adjacent uitlity-scale steam market as a
customer), and to the ecenomies of scae that come with being able to delver
3000 tpd by barge {while at the same time minirmizing fruck transport distances |
taking advantage of the existing MTS network), Additional advantages of a
system that includes the Navy Yard faciiity are that fewer acres are required for
barge-fed than for a truck-fed facility. and tnat having two barge-fed facilities in
the system {another one would be suitable for Staten island) would allow the
benefits of treating the bargs system as a "surge lank” to buffer overflows dug
putages at other facililies.

s

Pre-processing of the refuse stream in front of waste-to-energy or
L composting facilities might increase the recycling rate by several percent system
wide by removing additional recyclabie glass and metals, and the cost of this fro
end pre-processing does not appreciably increase the averall costs of waste-to-
energy facilitiss {while improving their energy production and reducing the amou
and cost of ash residue disposal) or compoes] tacilities. The effect of adding pre
processing capacity at all wasie-to-energy facifities {with the exception of the
Brooklyn Navy Yard, where site-size canstraints preclude the addition of this
equipment) would increass the amount of recycling by about two percent gystet
wide, reduce the amount of ash residue for landfilling, increase the energy ouipt
and thus produce higher revenues, and slightly reduce overall tandfilling
requirements, at a cost of just 1 per ton ($3 million system-wide per vear),

MY EWHAP Final SEVS Exscutive Surnniary, g-7-592
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Waste-Sheds; Facility Sizing, Siting. Minimizing transport distances between
collection routes and dumping points is one of the most critical elements in
minimizing overall system costs. Sensitivity analyses of this Tactor show that the
economic benefits of reducing travel distances far outweigh the economies of scale
assaciated with larger, more centralized facilities. (Collection costs could be on the
order of 20 percent higher, while the economies associated with larger facilities
would be on the order of five percent.} On the other hand, the awesome
competition far space in Naw York City creates constraints that greatly limit the
number of potentially appropriate sites {in terms of adjacent land-uses, acreage,
iraffic and transpart access, stack height limitations, regulatory requirements, etc.)
for the development of waste-processing facilities. And acreage requirements for
retatively small-scale facilities could be about 15-20 percent greater than for larger-
scale facilities.

Togeather, these factors make the City's existing barge and marine-transfer-
station network crucially important. The eight existing marine transfer stations
spread around the periphery of Manhattan, the Bronx, Queens, and Brooklyn
significantly shorten the travel distances required to dump loads of non-recyclable
materials. And barging waste (at about 700 tons per barge) s a cost-effective
way to move waste relatively laonger distances to waterfront disposal facilities
around the City, In a way that minimizes traffic congestion and other
environmental impacts.

The barge system has the further considerable advantage -- in a mulii-
facility, "utility-type" system -- of being & cost-effective way of absorbing an
"overflow igad" in 2 "surge” time at a particular facitity (e.g., in the event of
unscheduled facility downtime, seasonal fluctuations in refuse volums and
characteristics, or problems related to a particular type of transportation sysieml,
by "distributing” it to other facHities. {Itis much sasier to "micro-control” daily
shipments of waste by barge than by truck.} tn this way, the amount of excess
facility capacity that (s required at any ane facility can be reduced.

Costs

For residential waste only, collection costs vary by as much as 60 percent
when ang, two and three trucks are used (depending on the design of the scurce-
separation programs). Scenarios with higher collection costs have generally lower
facilities costs: mare effective source-separation using separate frucks or a mara
expansive two-compartment truck results in more cost-effective processing
operations. "Projected baseling” (i.e., "no-action alternative") costs are in the
ranoe of about 10 to 75 percent higher than any of the alternative systems
anziyvzed, due to the higher proportion of landfilling, the less-efficient deployment
of trucks, and the relatively low rate of public participation in recycling programs.

1P SWAER Frmal GEI5 Executive Surmmary, B-7-02



e R

= .._w_

L B

T

L =

T e e

RN R R

AR S RDDRSE L L

s

SR RN e e L

L 2

toE
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Envircnmental Impacts

From & public-health and regulatery perspective, none of the alternative
seenarios produced uynacceplable environmential impacts. There are differences in
tacility air emissions between the scenario extremas of maximum waste-to-energy
systems and no-waste-to-energy systems, and lescer differences in vehicular alr
emissions associated with the iype of collection system proposed, but none of
these differences, in comparison to background levels is very significant.

Watar-pollutant impacts are negligible in al! scenarios, and the differences
between scenarios trivial. The largest amounts of water are used in systems with
waste-to-energy facilities; the requirements of such systems, ranging up tc gevers
million gallons per day, represent an insignificant fraction of the almost two billion
gallong of water used daily in New York City.

Mo type of proposed waste-managemant facility (if proparly sited) produces
noise impacts bevond the faciiy boundary. Collection-naise impacts {he., iruck
noize, particularly the grinding/crashing soung of compaction cycles) will have a
greater impact on human ears. The difference in overall collection noise befween

scenarics, however, is insignificant.

Facility odor impacts, provided thal facilities are properly siied, designed,
and operaled, would be negligible.

Energy is used when waste is collected, processed, transporied and
disposed. Energy (s also generated at wasle-to-enargy facilities and at {andfills
where gas ig produced naturally by the decomnesition of organic waste, The
assessmeant of energy impacts of alternafive waste-management systems,
therefore, involved caiculations of "net energy Use,” or total energy consumed less
the totsl amaount of energy generated. In all scenarios with wasts-to-energy
tacilities, which recover about 10 {imes more energy than is produced by a landfilt
mare energy is gensrated than is directly consumed systemwide. Howewver, the
single most important factor in determining a system’s overall energy efficlency,
which far outweighs ali other effects, is the amount of energy saved in producing
new materials using recycled rather than virgin feedstociks. Therefore, sysiems
with the highest degree of material recovery produce the greatest ensrgy benefits
(although these do nof accrue localivl,

Most of the fzasible aliernative scenarios, on & doliar-Tor-dollar basis, wotile
have more favorabie local (New York City) employment and economic-muliipier
effects than the projected baselne system. The most cost-effective systems, in
terms of these "secondary economic impacts,” provided the greatest degree of
waste processing. Because of the many difficulties of developing major new

WY T SWMFE Fing! GRS Executive Sommery, 3-7-52
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manufacturing industries within New York City that could use recycled materials
fe.g., aluminum smelters, steel miils, de-inking/paper mills, glass manufacturers),
this analysis of {ocal economic benefits does not assume that new recyeling
industries will be developed locally. (The obstacies to developing such industrigs
within the city include environmental impacts and associated regulatory
requiremants, space requirements, utility demands, transporiation access, a
compelitive labeor force, and focal tax rates.! While some such industries {e.g.,
plastics molding and extrusion plants} may be developed, and while the City wilt
take steps to encourage apprapriate new manufacturing, it is not likely that in-city
utilization of secondary materials will be a dominant economic force. If such
industries, however, were included in this calculus, the effect would be to fuither
magnify ihe benefits of systems that included the most processing and recovery of
materials.

Fingl-Phase Alternative Systems Analvsis

In the final stage of the alternatives analysis process, iwo "finalist” syasiems,
described as System A ang B, were evaluated in detail. Using the results fiom
prior analyses, these two systems were conceived as potentially the least costly
and most feasible means to optimize recycling and composting. They share the
same combination of programs and facllities for dealing with ali non-MSW waste-
streams (sewage sludge, dredge spoils, medical wastes, construction and
demolition waste, harbor debrisl. They also share identical prevention and
recycling programs. They differ enly in the relative pronortions of material that
would be composted, which in tuimn affects how much would remain 1o be
incinerated and tandfilled. Weither of these systems is the one "recommended” by
this plan; rather, both are acceptabie variations on the basic system that is likely
io be the best-suited to the city’s waste-management needs, and the "real-worid”
plan that is actually implementad over the next 20 vears is likely to be somewhere
between the boundaries defined hare by the no-action basaling alernative and
Systems A and B.

Several variations of these two basic systems were tested. One of these
involved differend ranges of assumed participation rates in the source-senaration
programs. Another tested differently designed processing systems to divert
additicnal recyclable materials at the front end of waste-to-energy facilities.

in addition, these two systems were compared to two "bench-mark”
gysiems involving, on one extreme, the maximum amount of waste-to-energy
incineration {without any source-separation recyeling or composting}, and on the
ather, no incineration. In the fatter "no-burn” system, wastes not recycled or
camposted would be further processed mechanically and manually before being
landfilled. Neither of thess extremist bench-mark systems would meest the

WYL WP Fing! GEIS Executive Summasy, 8-7-92
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ohjectives of the Siate aolid-waste-management policy.

The Elements Shared by Systems A and B

Thase systems share a common set of assumed waste-prevention programs,
which, on a material-specific basis, would divert & total of just over seven percent
of municipal solid waste from the coliaciion, progessing and disposal system. This
sef of proposed programs was not intended to reflect either the Himits of preventian
programs or & guantitative prediction of the cffects of specific prevention
gtrategies. Rather, it was designed for the purpose of providing a standard "post-
preveniion” waste stream for comparative analysis.

The basic recycling program for both systems is @ "eurbside” program for
"ligh-quality” materials callected in color-coded plastic bags or cans in one rear-
Ipading, "split-body” compactor truck and processed in a network of malerials-
recovery faciities, Both systems A and B also include recycling of bulky items,

. post-collection separation of comimercial waste, and front-end processing at waste-

to-anergy facilities,

P

‘the Differences Between System A and B

The composting components of Sysiem A would consist of Two pregrama:
spacial fall and spring collections of residential leaves and vard waste, which would
he camposted in open-air "windrows" at Freeh Kills and the former Edgemers
landfill: and comtainerized collections of source-separated kitchen wastes from
certain institutional generators of food wasta zuch as hospitals, schools and
correctionat facilities, which would be compostad in enclosed {("in-vessel”)
facilities. These facilities would be designed to be large enough to accept source-
soparated commercial organic wasies collected by private haulers from certain
large generators such as restaurants and food retail stores.

e RN et

in System B, source-separated residential prganics tkitchen waste as well as
yard waste} would be collected in a two-compartment compactar truck along with
other rafuse, and cormpested in in-vessel facilities along with the same institutional
and commercial organics streams assumed in System A, The praportion of wasie
composted in System B would be about double that of System A.

Al pon-prevented, ron-recycled, non-composted wastes in both System A
and B would be processed in the upgraded existing incinerators {retrofitted with
energy recovery capability} and in new wasie-to-energy factiities equipped with
rront-and” processing systems for removing recyclable and non-combustible
wastes. The additional composting in System B over System A would reduce the
amaount of waste-io-energy capacity reguired in System B.
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Comparizort of Fconomic and Environmental impacts of Systems A and B with the
"Bench-Mark Cases” {Maximum Waste-to-Eneray and No Waste-ta-Eneray

Svstems)

Althaugh in-vessel composting facilities would be less costly to build and
operate than waste-to-engrgy facilities, Systam B would be more costly overall
than System A {on the order of 56 per ton, or about $5C million per yvear under 2
set of "mid-range” assumptions) due to the more expensive fwo-compartment-
fruck collection system for source-separated organics,

The "No Waste-to-Energy” system would be far more costly than any of the
other systems due to the high cost and low efficiency of mixed-waste processing
systems.

The "Maximum Waste-to-Energy” system would benafit from an inexpansive
single-truck collection sysiem, but would have refatively highar processing costs.
Cverall -- depending on the amount of commearcial waste disposed in the city {as
opposed 10 exporied outside the city) -- the costs of this system would be slightly
higher than those for System A, and somewhat lower than thase for System B, In
comparing "hfe-cycle" casts over the full 20-year pianning period, the maximum
wastie-{o-gnergy system costs are equivalent {0 or greater than the System A
costs, and System B is only slightly more costly.

As might be expected, the envirenmental impacts of Systems A and B are
very similar; both would produce 2ir emissions from facilities that would be
siightly lowaer than those produced in a "maximum-burn” scenario, and somewhat
higher than those produced in a "no-hurn” scenario. Vehicular alr emissions aiso
vary very little between Systems A and B and the "no-burn™ case, and would be
slightly lower in the "maximum-burn" case. Diffarences between these alternatives
i terms of othar envirenmental impacts would be irivial. The "no-burn” case
would use significantly more fandfill volume than any other alternative, as well as
require significantly more facility acreage. In terms of secondary economic impacts
as well, the impacts of Systems A and B would be quite similar, and generaliy
more favorabie than either of the bench-mark extremes.

The Mear-Term mplementation Plan

The near-term implementation plan consists of the programs and facilities
scheduled for implementation by the City over the next five years. Unlike the other
svsiems, the near-term plan includes only those facilities on which the City is now
prenared 1o move ahead in the next five years, plus two additional compasting
tacilities, which are likely to be developed by the end of the decade. Depending on
the experience with the near-term plan, additional facilities may be developed over

NWC SWIWR Fine GEIS Evanutive Summary, §-7-92
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f-; : the next decade, but they are not inciuded in the near-torm plan, which contains
' ontly what the City now expects to tuild.
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THE PROPOSED WASTE-MANAGEMENT PLAN

Because of the high level of uncertainty in virtually every aspect of the solid-
waste-management pianning process, this pian can bast be envisioned as a
decision tree which identifies a set of immediate decisions that must be mada, the
additional information that wiil be available to inform the second round of
decisions, and finally, the iikely imeframe when the last, long-term decisions will
have io be made (o assure an adequate system to handle the City's solid waste at

i the 20-year mark. The City has not decided 1o proceed with System A or B or any
| other 20-year proegram. The City is commitied only te begin io develop during the
[ next five years the programs and facilities in the near-term implemeniation plan,

| which includes the foilowing major elements:

o Aggressive City support for State and federal waste-prevention legislative
proposals (e.g.. expanded beverage container depaosits, packaging controls,
product fabelling, possitle virgin materials tax reforms, ete.}, and local
initiatives 1o reduce the amount of wasie entering the City's collection,
processing and disposal systems, including:

(1} a homeownar education and assistance program 1o encourage
backyard composting of garden and kitchen wastes {wiih possible
extension to certain apartment building complexest;

{2} a "leave-it-on-the-lawn" rute prohibiting the collection of grass
. chppings by the Sanitation Department and the receipt of grass at City
- waste-disposal facilities;

(3}  a City-sponsored commaercial-waste auditing program to help
busingsses davise their own cost-saving plans for reducing the volume
of waste they generate, combined with a program for restructuring
commaearciat waste-hauling rates;

{4 Chy procurement-policy reforms to reduce shipping wastes, improve
product durability, and replace disposable items with re-usables where
appropriate.

(5) sustained consumer education programs to promote individual waste-
prevention practices fe.g., purchasing products with minimal
packaging or in bulk, buying refillable and reusable items, using
durable shopping bags, opting off of unwanted direct-mail lists, etc.)

8} expanding the New York City Waste-Prevention Partnership, a
public/private cooperative venture 1o promote waste-minimization

WY L BWMP Fima GES Exsciitive Summary, §-7-9%
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i initiatives;

(7} incentives to promote product re-use,” such as diaper-cleaning
services, appliance repair shops, thrift-shop-type storefronts, Material
for the Aris and/or other "wasie-exchange/donation” programs;

{8} research and pilet studiss of "muantity-based user fee” systems tor
institutional and residential generators,

()  pursuing changes to the City building codes to encourage waste
preveniion and recychng.

o A set of pronosals to substantially refarm the City's mandatory source-
separation recyciing progrant, including:

{1 expanding the current six-material curbside coliection program
citywide in FY "33, and in FY '35, pxpanding the pumber of recyclab
materials collected to about half of the total wasfe stream {including
all metai, glass, plastic, dry papef, textiles and bulk items, which
constitute abaut 50 percent of the rasidential and 61 percent of the
institutionalicommercial waste streams),

(2]  to facilitate high public participation levels and upiform, citywide
aublic infarmation dissemination, a simplified "two-soft”
{paper/textiles in one, &l other materials in the other! system for alt

u generators using color-coded plastic bags {instead of the current blu
jgj; B bins and bundled paper};

v’ . {3 s streamlined curbside collection system for both wasie sireams of
5 - recyclables with a new, “split-body” dual-campacting truck land

e containarized coliection from some large apartment buildings);

(4]  development of five new BOQ-ton-par-day-capacity materials
processing centers designed for "high-fevel” sorting of multipie pape
and plastics grades to obiain aptimal net revenues and 10 compels
most effectively against other regional suppliers of these sacondary
materials.

a Supplemental technigues Tor diverting additional maierials for recyeling,
including:

(1} pilot testing of staffed andfor unstaffed te.q.. igloos”) voluntary dre
off facilities, including drop-off sites for householid hazardous waste

NYC WP Fipal GEIS Tweoutive Summaty, 5-r-a2
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(such as paint, vsed oil, batteries, pesticides, ete.}); and
{2}  an expanded program for collecting household hazardous wastes;

{3} contracts for five buy-back centers {one n each boroughl, and
attempts to invoive not-for-profit thrift organizations in a program to
exchange and re-use goods coliected at the buy-back centers.

0 A gecondary materials marketing and market-gevelopment strategy
integrated with the implementation of the recycling collection/processing
system that includes.

{1} long-ferm contract arrangements for the sale of guaranteed quantities
of certain secondary materials for which market demand is "weak,"”
such as mixad paper, old newspager and certain grades of plastic;

(2}  City procurement strategies (e.g.. product-content specification
changas, price preferences, guaranteed purchases, etc.} aimed at
bhoosting weak end-product demand, particularly for low-grade paper
progucts;

(3}  City economic development assistancafincentives for the development
of manufacturing faclifties that use recyclable materials;

(4) development of additional "glassphalt” manufacturing capacity using
otherwise-unmarketable mixed-color glass cullet as an asphalt
admixture {displacing the cost of sand);

{5) continued support of federal minimum-content legislation and tax
incentives to encouraoe use of recyclable materials,

o Development of source-separation collection and faczility systems for
composting certain organic wastes, including:

£ {1} development of an one in-vessel composting facility {approximately

j'[ 450-tons-per-day capacity) for separately collected kitchen wastes {in
\ "Dumpster-type’ containerst from selected ingtiutional generators
) such as hospitals, schoals and corractional factlities;

{2) development of special leaf-and-yard-waste collections (without grass)

YL SWHEF Final GEIS Execulive Summary, B-7-92
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fram low-density districts in the fall and spring, and construction of a
second windvrow compaosiing facility at the former Edgemere [andiili;

{3) gventual development of two additional in-vesse! composting facilities
itotal daity capacity of between about 1,800 and 3,700 tons per day)
depending on the future feasibility of source-separated organics
coliection pragrams for commercial and residential generators,

o Continued maintanance and upgrading of existing City waste-managament
infrastructure, inchding:

(1) maintenance of seven of the existing marine transfer stations and
development of replacemant transfer system capacity 1o service the
Bronx;

{2} vpgrading the existing Scuthwest Brooklyn municipal inginerator (750
Tons per day capacity with 85 parcent annua! svailability} to meet new
federal and State environmental standards, and retrofitting it with
energy-recovery capability to reduce operating costs with offsetting
energy revenues; a dacision as to whether or not the Greenpoint
incinarator will also be upgraded irather than closed} will be made in
fiscat year 1995;

{3} continuing programs to upgrade operations at the Fresh Kills landfil!
and installing planned environmental controls {leachate containment/
treatment and landfill gas recovery sysiems).

0 Developing soffeient new waste-lo-energy processing capaciy to reduce
the volume of all combusiible wastes that are not feasibly prevented,
recycled or composted at the Brooklyn MNavy Yard (with 3,000 tons per day
capacity and 285 pearcent annual availakiliy),

o Development of sufficient environmentally complying ash-residus disposal
capacity Tor existing and new wasie-buming faciities, including:

~F1}  continued City-supported research and development studies and

ongoing menitoring of other studies of potential beneficial re-uss

i aptions far ash {e.q., road-bed material, asphalt admixture,
construction materialg):

{2 steps to contract for ocut-of-city ash-disposal capacity a-propesed-ash
mronohil-agt-Fresh-Kills-end-pessible-developmenioionetherin-Cibyash
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menofidepending-on-the-availability-of-a-suitable site

o Exploration of alternative future disposal options {for by-pass wastes and/or
residuesi when Fresh Kills” capacity is exhausted, including:

(1) further studies to evaluate the feasibility of innovative landfilling
techniques such as [andfili mining and off-shore containment islands;

{21 contracts {or, purchase of, or new development of new
landfili/disposal capacity outside of the City;

(3} possible participation in & cooperative regional landfil) development
wvertlre.

o Development of a new system of land-based processing and treatment
facilities to produce beneficial re-use products from all of the City's sewags
sludge (which was the subject of a separate site-specific envirenmental
impzact statement).

o A muiti-faceted set of proposed site-specific health-care facility internal
managemeant programs designed 1o maximize waste prevention, and source
separation for recyveling and composting, and 1o minimize co-rmingiing of
“redilated” and "non-regulated” medical wastes in order to reduce ths nead
for special, costly dispasal.

o’ Instatlation of wood-chipping equipment at a waterfront site to reduce harbor
debris material (primarily demelished piers and pilings} 10 sizes suitabie for
co-incineration with cther waste at one of the City’'s incinerators.

o Construction of an uniand dewatering facility 1o handle material dredged by
the Department of Sanitation.

O Further study of the feasibility, costs and henefits of creating a Solid Wasts
Management Authority fo provide an alternative mechanism for tha iong-
term implementation of this comprehansive plan and management of the
future system. lssues related to the structure, rote and financing basis of
such an entity will need to be addressed.

implementation
The implementation process for this plan is intended to balance the dual

needs of creating new waste-management capacity as expeditiously as feasible so
as 1o preserve capacity at Fresh Kills and to maintain suificient flexibility over time
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=0 that future facility and program choices may appropriately respond to changing
conditions and/or new oppertunities.

implementation of this plan, therefore, is designed as a sequenced "decision-
free" divided generally inte two conceptual timeframes. Inherent in this approach
is the notion that this plan will require ongoing monitoring, updating and revision as
circumstances change. The near-term program reflects commitments that will be
implemented over the next five years. The long-term phase will involve additional
programmatic and facility-development decisions made on the hasis of near-term
program perfarmance monitering, ressarch and development activities, and further
updated analyses of the full range of conditions (demographic, economic, wasle-
generation and composition, technological, pariicipation, marketing, regulatory}
applicable to further system needs and choices.

The long-term implementation phase will involve further, incremental
development of additional processing tacijities, including in-vessel composting --
dapending on the feasibifity of source-separation celiection of residential kitchen
waste, composting technelegy experience and end-use markets -- and possible
additional waste-to-energy capacity to reduce the volume af wastes not being
recyciea or composted.

To maintain an eppropriate basis for future decision-tree choices, this plan
itsalf will be updated at an appropriate levei of detaii on a regular basis.

Environmental Impacts of the Proposed Plan,

The impacts dascribed below characterize e fuil-scale implemantation of
System A or B. The impacts of the near-term nlan represent a sub-set of these
impacis or a transition point batween the impacts of the no-action alternative {the
"projectsd basefine'} and the implementation of a full-scate alternative system.

Alr impacts:
Fagility Bir Emissions

There are differences in facility air emissions between the scenario extrames
of maximum waste-fo-energy systems and no-waste-ta-energy systems, and lesser
differences in vehicuiar air emissions associated with the type of collection system
proposed, but none of these differences, in comparison to background levels or in
comparison to applicabis standards of guidelines, ig significant.

Both Systems A and B would produce air émissions from facHities that
would be slightly lower than those produced in an "maximum-burn” scenario, and
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somewhat higher than those preduced in a "no-burn" scenaric. No exceedances
of palivtant standards weie predicted for efther Sysiem A or B,

A conservative modeling of the depegition of airborne pollutants from
facilities to New York Harbor and surface waters shows that levels of only one
poilutant -- marcury -- might be increased significantly as a result of integrated
waste-management systems. This modeling anatysis, however, significantly
overstates the amounts of mercury that could actuzaliy enter surface waters. This
potential impact will be mitigated effectively through a serigs of measures ranging
from reduced use of marcury in battery manufaciuring thatteries are the major
saurce of mercury in solid wastesj, a sowrce-separation coliection program for
batteries; "front-end processing” to remove recyclables, which would reduce the
number of batteries remaining in waste entering in-vesse!l composting facilities;
and carbon-iniection sir-pollution-control systems 1o control mercury emissions
from waste-to-energy facilities,

Yehieular Air Emissions

Vehicular air emissions also vary little between Systems & and B and the
“no-purn’ case, and would be slightly lower in the "maximuem-burn” case. Ths
analysis of potential ambient air-pollutant tcarbon monoxide) concentrations at
intersections that would be likely to be affected by overlapping traffic flows
associated with the facilities proposed in Systems A asd B shows that there would
he ro significant impacis associatad with cumulative fraffic flows due to the
aiternative systems al these representative intersections. WNo violations of

and State be excesded.
Transportation Analysis and lmpacts

To assess the impact that the vehicle trips generated by any particular type
and size of Tacility would have in particufar regions of the city -- and to determine
whether or not it would be feasibie 10 consider siting such Tacilitizs at these
locations -- intersections that serve as "norfalg” to potentially suitable areas, or
which are typical of traffic conditions within these areas, were analyzed. One-day
peak-hourfs] fraffic counts were conducted for interseciions for which there were
no existing data from studies compleied within the past three vears. These counis
and the projectad vehicle trips for specific facility types wera then used as inputs
to a computer mode! to predict the incrementsl effects of these waste-
management-faciity-gererated trips on projected iraffic volumes at particular
thiersections.

This analysis of the pairing of specific intersections with the peak-hour

MYZ BYWP Finai GES Expoutive Summary, 8-7-92
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- traffic generated by specific types of facilities shows that traffic conditions are &
i relatively signifisant constraint in siting facilities in New Yerk City. The faciiity
types that generate the grealest amount of traffic are landfills (because of their
size) and large-scals composting facilities (hecause of their size, because they are
Iabor-intensive, and because of the amount of matsrial ihat must also be removed
from the facllityl. Of the 33 potentially feasthle regions of the City in terms of
land-use, the analysis of key intersections shows that only seven could handle
these mosi-traffic-intensive types of facilities. Truck-fed waste-to-enargy facilities
on & 2,250 ton-per-day scale would generate enough traffic to suggsst that 18 of
: the 33 regions would have potentially significant traffic impacts. These impacis
couid be avoided If facilities that generate traffic on this scale were not sited in
: these 18 regions,
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[
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; Far certain types of facilities in certain locations, these constraints could be
o overcome by the use of barge transpori. Another factor that could reduce the

: effect of traffic due to waste deliveries in certain focations is that waste-
management facilities of comparable sizes already exist in those locations, so that,
! : since waste deliverias would simply be displaced from one location 10 another,

|*'%' there would be no net increase over current lavels in certain regions.
|

H

i The heuristic waste sheds and facility locations proposed for the alternative
scenarios were used to assess the potential for cumulative effects from a network
of facilities on 2 particular intersection, The wasieshads were sectioned into

i quadrants tor fifths, in some cases where geography dictated], and a quarier {or a

E} | fifth! of the traffic generaied by a facility was assumed to come from each

HE direction te a potential site. When wastesheds for different facilities overiapped,
g the overiapping portions of their wraffic flows were assumead to go through the
AN same sample critical intersection. The Bronx and Manhatian were deemed 10 hav
it

no cumulative traffic impacts, because satid waste facilities in the proposed
systems would be separated in a way that would preclude the overlap of waste-
management-related trips at any one interseciion. Assessments of traflic parterns
in Queens, Brooklyn, and Staten iskand show & potential for cumulative tratlic
impacts. The analysis shows two cumutative impact locations within Queans and
Brocklyn that could have minor significant traffic impacts.” Far both intersections

R o

o
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"In assessing whether a significant {raffic impact was created, New York City Departmeant of
Transportation guidelines were followed. For signslized intersactions {all potentiat cumulative
impact locations identified herein are signalizedi, & significan: impact is defined as follows: al
E when the volume-to-capacity (vic) ratio increases from a Rlo Build of 0.85, or less than (.80, to

imare tharn 0.85 in the Build condition, or by 0.01 or more when the No Puild v/'c is more than
0.85: ot b) when the average vehicle delay increases from the 30 to 39.9 second range in the M
Buitd condifion by maore than twe seconds in the Build condition, or when a Bo Build delay of 40
seconds or Mmore inoresses hy one second in the Build conditian {ali values are for lane groups, o

e
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basic traffic-signal modifications, namely signal retiming and rephasing, wouid
adequately mitigate these traffic impacis. A potential cumulative impact
intersection in Staten lsland was analyzed as having no signifizant traffic impacts.

Water Analyses

Water-poliutant impacts would be negliogivie. The water-usage requirements
of the proposed systems represent an insignificant fraction of the total amount of
water used daity in MNew York City,

With one excaption -- a dredge spoils dewataring facility -- no typea of facility
would discharge pollutants direcily inte around or surface waters. Two types of
faciliies, however -- landfills and ash manofills -- would produce leachate that
must be carefully contained and monitored in order to prevent the discharge of
unireated leachate into the environment. The remaining facilities, due 1o reguiatory
requirements as well as (o standard design and operating practices for each type of
techneology, would discharge effluents only into the City's sewer system.

Water usage by waste generators -- for example, in rinsing out recyclable
containers for the "high-gquality” recycling program - under 2 conservative set of
gssumptions, could appreach gight million gaflons a day citywide.

Fublic Health Analyses and Impacts

Considering all gther sources of heavy metal and dioxin, the incremental
coniributions of arsenic, cadmium, lead, nickel, zing and dioxin estimatad for
Svatermn A and B would add less than 0.1 percent to background levels. Using
extremely conservative assumations for mercury emissions and deposition, the
projecies leadings for mercury from airborne depasition and runoff indicate that
from a health perspective, only mercury is identified as a potential water-poliution
problem. Howewver, this potential adverse environmental impact is overstated and
will be mitigated by the reduction of marcury in the waste stream.

Air quality in New York City cccasionally reaches unsatisfactory leveis,
particufarly due io elevated ozone levels, which in turn depend on emissions of
axides of nitrogen and hydrecarbons., The proposed sysiems would contribute to
1he NOx and ozone jevels in New York City, but only 1o a slight degree on a
citywide basis, particularly in comparison with vehicular air-poliutant sources. it
should be noled in this context that simultansous reductions in emissions due 1o
the closure of mast on-site megicai-waste and apartment-house incinerators would

the sverall intarsection.}
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produce a net environmenial improvement.}

For all of the relevant air poliutants, the maximal ambient concentrations
calculated by air-modeling analyses are well below the relevani standards or
guidelines. For 10 of the poliutanis {carbon monoxide, particulate matter [for the
annus! averaging period], sulfur dioxide [for the three-hour and annual averaging
periodsi, antimony, copper, isad twhich is of particular public health significancel,
mangansgse, selenium, vanadium, zinc, hydrogen fluorides, pelychlorinated
biphenyls [PCBs], and polyaromatic hygrocarbons [PARS]), the Hazard Index {Hb
fes well below 0.071, which shows that these are of negligible concern.’

For mercury, the Hazard index is graater than 0.4, which indicates that
mearcury isvels approach the atandard. This requires careful attention 1o assure
that standards are not excesded, and efforts should be made to improve the
rargin of safety for mercury. This is also important because mercury figures
prominently as a waiter confaminant as well, The mercury confribution is
notentially important because of tha propensity for biomethylation znd
bicamplification of methyl mercury in the aguatic foed chain, Since this has
implications for both ecologic risk and human health risk, steps should be taken 1o
reduce mercury releases. These inciude reduction of mercury in manufacturing
batteries and the proposed additional air pollution control methods, the effect of
which was not accounted for in the estimation of emissians.

For dioxin, since there is no guideline or siandard, the reference value is the
maximum concentration predicted from the proposed Brooklyn Navy Yard waste-
1o-energy facility. This value was examined extansively in a publicly scrutinizad
heslth-risk assessment, and found to result in an acceptable risk; the resulting
Hazard ndex is {Hi= 0.3}

Car carbon monoxide and cadmium, the Hazard indices axceed 0.1;
although these levels do not pose an immediate health concern, they have a smal
margin of safety and shouid be monitored carefully whan the proposed systems a
implemented.

VWater contamination can arise from difect discharge of process water, fror
runcff ar leachate, and from airborne deposition. Only a few of the facility types
discharge process water; the main re.ease would be associated with a sludge-

Z The "Hazard index” {HH represents the ratio of the maximum poliutant lsvel, divided by the
rejevant standard or guidetine. This calculation can then be "graded" in tesms of its significance t
a "yardstick" called "Category of Concern” ICATL. |f the Hl is less than 0, its CAT rating is -1,

which represents a nsgligible level of concern. A M1 which shows that the pellutant concentratic
i at least halt as high as the standard {i.e., greater than 49 would have a CAT rating of b,
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nelietizer system which releases significant guantities of chromium, capper, lead,
mercury and zinc. The only other significant process-water discharge identified is
lead from the incineration of medical wastes,

in terms af the overall loadings to New York Harbor, the incremental
contribution from the proposed solid-waste-management systems for arsenic,
cadmium, lead, nickal, zinc, and PCRB's would amount tc less than 0.1 percent of
the 1otal inpui. The added contribution of mercury is discussed above, (For
dicxin, there are no availahle background data with which to compare incremenial
foadings to existing conditions.)

Energy Impacts

"save” energy. Collection programs, processing and transfer facilities, and landhils
alt use energy. Usable energy is also produced by two types of solid-waste-
management practices: methane gas can be coilected from landfills, and steam
and electricity can be generated by wasie-to-energy facilities. And energy Is saved
when recycled materials are used in place of virgin materials in manufacturing
Processas.

In both proposed systems (as well as in the benchmark cases) -- unlike tha
no-sction/projected baseline system -- more enargy would be produced than would
be used. By far the most significant beneficial energy impacis, however, would be
the savirgs due to using secondary materials rather than virgin materials in the
manufaciure of new products {an impact which, as noted in the discussion of
secondary economin impacts, would in sl likelihcod take place predaminanthy
cutside of Naw York City). When the effects of these savings are included in the
caiculation, the positive enaergy iImpacts increass by an order of magnitude,

Land-Use Impacts:
Acteage Requirements

Systam A would reauire a total of 315 scras {excluding landfiil reguirements)
for MSW faciities. System B would reguire 285 acres. The difference between
them is due 1o land-infensive windrow composting facilities for leal and yard waste
in System A; System B would use more land-efficient in-vessei composting
facilities to process a greater volume of organic wastes. The "no-action’/projected
bhaseline alternative would require 4 1otat of 170 acres.

MEW Landfill/Ashiili Volume Requirements

MNYS &P Fina! GEIS Execotlive Sumonary, 8 7 82
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Systeam A would require 5,800 cubic yards of combined landfillfashiill
capacity a day in the year 2000; System B would reguire 4,200, The comparabis
amount of MSW and ash that would reguire landfilling in the no-action
alternative/projected baseling would be 28,500 cubic vards per day in the year

20040,

Visual Impacts; Impacts on Waierfront Usage {and Consistency with Coastal-Zone
Management Ohjectives); "Quality of Life” Impacts

The visual impacts of waste-management facilities may be thought of in
threa generat categories: vertical interruption of aesthetically significant viewshed
{inchuding the biocking of sunlight), horizontal degradation of aesthetically
significant visual resources (e.g., meadows, lakes/streams/waterways], and the
general visual appearance of the facility itself in terms of its "architecturat quaiity"
and daesign and operating characteristics (e.g., enciogsed vs. unenclosed storage of
incoming and cuigoing materials). The latter sort of visua! impacts can be
mitigated 10 varying degrees for any type of waste-management facility through
high-quality architectural and operationat design, landscaping, and lighting.
Mitination of the secand type of visual impacis, "horizontal degradation,” is
primarily achieved by siting "big-footprint” facifities to avoid scenic and historical
resources. The first type of visual impact, which is due 10 a facility’'s height and
mass, is a function of the valug of the viewshed that is blocked, and of the
accessibility of that viewshed from the direciion(s) that are blocked, These latter
effects can be mitigated both by appropriate siting and by architectural and
cperational designs that minimize the effecis of a facility’s height and mass.

VWaste-management facilities may ba roughly grouped into two categories i
terms of their impacis on visual resources. Small-scale facilities, in general, woull
have an insignificant impact on visual resources almost anywhere within New Yor
City. The large-scale sorts of Tagilities would have a significant negative visual
impact if located in areas that blocked views from a residential area ot views to
which a significant number of people had access (e.g., from an expresswayl; if
such a facility were developed at such a location, appropriate architectural
treatment of height and mass wou'd be particularly appropriats.

The impacts on waterfront usage are ganerally consistent with the
Departrnent of City Planning’s current waterfront nlanring goals, as well as with
the Coasta! Zone Management objectives.

"Cuaiity-of-life” impacts, or effects "on neighberhood character,” ars in &
way the "hottom-fine” effect of a congeries of particular impacts -- .., noise,
traffic, visual impacts, odeors, air poliutants, vermin. These bottom-line impacts,
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which may be positive as well as negative, may be falt in such phenomena as
properiy values or the types of businesses that are encouraged or discouraged by
the development and operation of a waste-management facility. Negative impacts
of thiz sort are best mitigated by sslection of appropriate sites; appropriate design
and aperating controls are alsa important. Thase concerns are most significant in
the case of the handfut of large-scale facility types -- compost facilities, waste-to-
energy faciiittes, and landfilis -- that occupy the most acreage. Most other types of
facilities would not be out of place or particuiarly noticeabls in most light-industrial
or heavy-commercial areas of the city, many of which closely abuf residential
neighborhoods,

MNoise lmpacts

Ma type of proposed waste-management facifity (if properly sited) would
preduce naise impacts beyond the facility boundary. Cellection-noise impacis fi.e.,
fruck noise, particularly the grinding/crashing sound of compaction cvcles) will
have a greater impact. The difference in overall collection noize between
5COnanos, nowever, is insignificant.

Cdor tmpacts

Facility odor impacts, provided that facilities are properly sited, designed,
and operated, would be negligible.

Siing Impacts

Te ensure that the Zoning Resolution appropriately regulates the siting of
waste-management facilities, the Department of City Planning is drafting
amendments to the Resolution. Tha proposed amsendments, among cther things,
distinguish between types of transfer stations and other handlers of discaided
materials, such as recycling drop-off, buyvback and redemption centers, which have
less of an impact on the character of the BUFFOLNGING COMIMUnNity.

The proposed zoning framework would establish 2 new "“VWaste-Management
Facilities” category that would include transfer stations and salvage facilities,
including junk yards and vehicle-dismantling vards. These facilities could be biuitt
as-of-right {provided that ali other applicable regulations are met) in zones
designated for the heaviest use (M3); these facilities would be permitted in other
industriafl zones M1 and M2} if stricter operational standards could bs met. Buy-
vack, redemption and drop-off centars would he parmitied in cerfain commercial
zones, where they would ba in closer proximity to residential and business areas
that they service.

WY T SWMP Finel GEIS Executive Summary, §-7-92
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{Mrect) Feonomic limpacts

The total cost of MSW managemant under System A is projected to be
approximately §1.69 billion in the year 2000 ($203 per ton overalll {including atl
residential, institutional, and commercial waste), and the cost of System B
approximately $1.75 billion ($210 per ton); the no-sction/preojected baseline cost
would be about $2.03 billion (3243 per ton). The total cost of the sludge-
management system in the year 2000 is projected at $211 miliion; the fotal cost
of ihe medical-waste management system is projected to be £23 million, The
construction-and-demolition debris system 18 projected 1o cost $523 million; the
harbor-dehris managemant system is projecied 1o cost $11 milion; and the
management of dredge-spoils generated by the Department of Sanitation is

projected to cost $4 miliion,
Secondary Economic lmpacts

The proposed MSW systems waould have mare heneficial secondary
ecohomic impacts than would the no-action/projected baseline, System A would
add a projected total of about 8400 jobs over the ro-action/projected baseline
Jevat, while System B would add an estimated 7200 jobs over the baseline level if
the effects of new jobs in manufacturing industries that use recycled materials are
included i this tally (though many cf these jobs may he outside Mew York Cityl,
the additional job totals weould be on the order of 22,000 for boin systems.

Generai Cumulative impacts From ARt Programs for Al Waste Streams Combined,

Taken as a whaole, the comprehensive integrated solid-waste-management
gystems proposed {Systems A and B} would produce an overall improvement in
enviranmenta! quality in New York City relative to the "no-action” alternative
represented by the "projected hasaling” for the year 2000, while also reducing
total systam costs through the more affective delivery of waste-management
services,

Mirect air-poftutant emissions from waste-management facilities would
increase Un relation to the projected haselingl, but these emisgions would be
largely offsel by reductions in air emissions from utility boilers that currenily supply
steam and efectricity in the city. Vehicle miles fraveled would not appreciably
change, Facility acreage requirements would more than double,

$300 million fewer doltare per year weuls be spent on the sysiem by tax
payers and businesses. Instead of being a net energy consumer, the city’s solid-
waste-management system would produce enough energy to supply the electricity
for over 400,000 households [while saving enough energy from the use of
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recycled materials to supply the electricity for over 10 million moral.

the systems proposed in this plan would minimize the neghigible public-
heatth risks posed by the management of the city’s wastes. {The specific
environmental and public-health factors associated with each facility proposed for
development must be addressed in the project-specific environmeantal assessments
for those facilities.)

Thare wouid be no overall decrease in the "guality of life" of life in the city
due to the implementation of the proposed systems; the new collection programs
for recycling and composting, and the new facilities for recycling, composting, and
incinerating wastes should, in a general way, Improve rathar than diminish New
Yorkers' perceptions of how nublic services are delivered and of daily life In their
naighborhoods.

There would be unavoidable short-term adverse impacts, compared to the
projected no-action baseline, associated with the construction of the new tacilities
proposed. These short-term localized impacts will be examined in detail in the site-
specific environmental reviews for each propossd faciity,

NYE SYWMP Finat GEIS Executive Bummaty, B 792
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FIGURE 2
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: TABLE 3 Camposition of Projecied Taota) Residentisl Municips! Sofid Waste for New York City (Tons per Year)
1990 % 1965 % 20Co % 2005 W 2010 %
Cerdbosid {1} 234,831 .85 258,577 7.3 263,578 .02 Hozsey o Ban 337,558 2,08
tMswsprint & Megadnss 796, 404] 13.59 438,291 1143 442 485 1234 456,872 1275 403,003 1317
Ofice B Computer Saner __a7589 Q.95 35,053 1.00 o7 327 104 50,624 1.4 42 177 1,13
ﬂ&umﬂ Faeral (2 408322 i1.88 318,264 11.31 422636 _ivaoa] 429 059 11.72 Iih.wh_.mc.w 1155z
Plastic (3] . 282 527 522 310842 285 351,085 3,79 302,973 10,74 433,560 11.65
Tayiles B 157,533 4.45 152,147 4331 497w 44p] 147,144 ADZE iAA3TH 386
Food Waste . 401,793 11.59 368 659 $1.58 aFagsi 1o HBEETS .74 530579 5,00
Other Urganins (4] 524,080 1554 524,554 14,54 511,000 14,25 425,216] 156 490,549 12 25
lass {5 1 84153 478 § 55,924 ga4] 147 557 412 138 776 379 173,538 347
himta! i5) - 150,065 558 153,278 455 157,252 4.67 171,540 48 175,523 4.7%
Misc, Inorgarnics (7] 57,464 1,96 £5,930 191 €5735 1. 54,453 1,75 53,087 3 50
Mise. Household Hazardous Waste (4] 12,3329 ey 12 5558 06 12066 03,36 13,450 0.3 HEF- G35
Bl A1 996 L.88 246,529 U B 356,215 ggel 369,809 10,10 Ik 10.22
Criner ¢3) N e FIe2kgl 7. 2614388 7w 263,548 720 265,534 7,113
TOTAL * 3 437 335 400 3512515 100 3,585,515 ito 3,660,130 s 5.758,412 160]

* Tertals for the Waste Compositon Table are sighty differant than ihs iotels calculaed in tha YWasio Genweretion Tabbe fue to te rounding of nurbars in the Waste Compesiton Taxe,

1) includes Corogetedial and Mon-Corrugated Cardboars

{21 includes Books, Phorebooks, and Mined Paper

i3) includes Clear & Colored HDPE Conteiners, LEUE, Sims & Bags, Green & Clear PET Covdaines, PV, Polypropylers, ard Misc, Flastics

{# Inclutes Sress & Leaves, Diagers, and Wisc. Organics

(S Ingludes Cimar, Grean and Srovn Glass Coniriners, as we'l as Misc. Glass

[E Inchudes Foil Fosd Containers, Boverage Cans, Mise. Ahxminum, Food Containers, Mis. Ferrous and Hi-Metzl Cans.

(7 Incindes Mon-Bull Coramics and Miss, lnorganics

43 Indludes Pesiicides, Mon-Pasticide Pulsons, TainSovert'Fusl, Doy Cell Batterizs, Gar Bateries, Medizal Wasts, and Mise, Household Marsrdous Wasia
{8 imcludes Rubber, Fines, Brush/Stemes, Lumber and Polysiyrene
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TABLE B

Metarinls Designations ot Projected Total Pesidential Municipal Soild Waste for Mew York City {Tang per Year:

1930 1655 R | EET mr |
RECYTLAZLES + ;
Cormgaied Cardboard 5064 1T47'B 14 31 215,830 24333
M peinit 505,263 0T 00 7S aca,130 a2
Cffca & Corpadier Peper et LR L 57,327 29 0% g NET
Magaznas & Guosry R 11T 137,72 154,652 192, Te
Eapks 3 Fhonabaosa EE, 545 ELETE 3,385 57,470 7,521
Wixad FEpas 170, 382 179808 183, 140 157, 944 187, B
Clegr HOFE Comiginers 33,605 = 0T 34,268 45,855 £ 1
Coiatid HOGPE Containges 2d 59n 30,337 A 0 43,546 57 GE0
| PO 5517 5.7 bl 5,277 523
Filme B Hagsi 147 248 165, 143 455,348 TR el W)
Girgan CET Crtainess 4,741 A,B30 4,547 L LT
Cieg PET Cowtbainers 19, 7R 235,005 RETT? 0, Tk LEN-aC
Ry 535 41534 1547 13.'.'44! 22,552
Felysropy e ¥z B 53 10 12,053 14,000
Mise Flstes R 31,253 i AEs 22, 400 “7.EB5
Gless Tontxingss - Clear ful 477 40, 75y 4 A L bl 74,500
iELE SOMZING TS - Grnen 34,14° a:’:.aua:—.E 57 21 BS 75,533
Giags Corteiners - Srient 2t FEd a5 i22 2o Fod FE 4
Feed Corana - Foil 17 623 3T A5 18,5655 15, 252 12,507
AlLmingm Beveraga Cans = B&Epl: id 58 16,470 ES.BSEI 28052
P, Ao 4,207 4561 1 3433‘ 4,457 4573
Food comm{f BaesT 58545 55270 B aza 45 38T
S-paetal Tane Ere AR Bxd B3T £51
Terthas 152,055 e et 4T tdd 144,378
Faolystymana 20,543l 221eR 2E,16 28,553 32§
TOTAL RECYOLABLES| 1821730 i563.861] 1850511 TTTOETT 1,864,240
COMPOATARLES *
MaaComugeied Carhaarg| 4 107 55555 80 67T 9. a0 =R 4T
B Fapere AV TE 288 FrEeE 350 140 TR E4C 84 504
Gross & Loaves 1780 wgmaxsl 16321 A 1551
Divpars 110,960 =03, e PER ! o0, o B, E0S
Fooe Wash A0, P Z33,E50 7R A ETR AOE,ETH
Minc. Orgamcs wsamay]  EEame 243 307 244,535 P YAE
TrishiSlumis 24 R2C 4B 24,557 P2 24 235l
TOTAL COWPOSTARLES, 12220741 T.20d%E8) 417 aanl 14 3,50% 1,117,765
RONAECYOLARL S NON-DOMPOETABLES *
Firis 75 B 74 537 a1 FrRE T
M 5o, Glans 7,257 amn; ERE, 5233 B,330
suisc, Farraus [, 424 LR 74,55 75,082 674D
CersmicE £ TED A G0 &S 5,753 B, 303
Mine dnorghas, 52 Bt 55,0k &0, 75D £ 350 57 B4
Pagticides 243 = a5a 36K 374
Hon-Fasticide Saisena E 28 =] Tia res
PeinlEolsers Fuel 5 561 G Sl 5.7 sgiz G.0a5
Crry 12 el Sty it Gak m;r 725 PEG 7
Car Baita ries 1.2ee.| 1 2.:.4% 1,254 4,388 1.357
Figdica! Wazla End| Bzt azs 27 el
Miso Houmahold Hazardos Washe A4S boe 14 ey 3.5 3,30
Al £E B NS A5t £ S &Y, i E7.505
Lenbee- 2,106 oMz I, FREE] TS
Bulk 331,096 A G a8 71k 3R B30 264,61
TOTAL 03 A2Y TiNEE FraRE= A0, B 754 G
TOTAL HEW YORE CITY
RESIDENTIAL MEW 4,857,338 RmMPMTE 3SRESIS 548013 a.ms.-m.i

* These catbgsnes TEfiec: o fralys2 BAG Wopohind progrems oevakopirl 5 1hE A,
“h 50, of Mipced Fapar 8 BERsurnad bo e "high quahty ©
s PhcnaDocks g alaady being recycind by the WY Saniahen Daparireeal.
Ciher lunds of boake ae not dasigrabed dor raoycling.
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TABLE €

15600 TS Eay e r] #050
RECVTLABEES @
Cormngeted Cavdboand i FEA 145 G544 FUPR =LY S W 4 LT
hiers iy, 2B7 535 jtersesct] ERATTS =55, 3 FRE.73T
Oife2 B Computer P 408 165 AREELS A3 a4 453,114 470 137
Megszings & Glossyl  40a08 a3 7n8 El067  Teos 9,355
Bimrks B Prioostooie B,252 E, Ligd F.2a32 f.aTE B,CR5
ligedd Fopur 335560 386 B ol o 377,038 334 365
Claer HOPE Corininar 1,362 FAECE A R FESRE dava
Cokred HDPE Contginels 22,275 27,008 30,05 o leele] 35,259
LI“CF, bhels s are v LR
Filrrs & Bage 130, EAZ 146 =57 165,50 187,213 715,405
Green FET Comtaners A, GGG 5127 5,305 557 5,75
Clear PET Containnrs 10,1655 i 18,501 =0.E0 2. 440
P il e v et LRl
CobyGropylone B5E =54 BEE 559 EST
Misc Plasties 117,336 BE, 555 BL, 353 SRET4 35,004
Glass Coalningrs - Cinar A&7 ERRT E 1S £ Gl 7 RTM
GlBEs Corainera - Sregn 2, 0H 2 1.45658 1 .53
Tl Conta nera . Rrowe 1,255 =k 1,542 E ) i,%53
Food Dordainera - Foil .53 1.5 175 S h1s A0
Alurrssum Bavesress Dang 2. 2z aias £.8328 &[5
Khiet Aluminirs 24,277 Fz.ER3 23,755 24,5950 26,525
Food Clonisinnes T.%E G s, ERIAES %583 L5
E~Mplal Cgrs A5 o 51 54 =
TrRadilss FE0, 262 LI AR BN FEE, 455 251,463 ::_-.ae,.{aj'
Falyshy-ena H,d&sk 87E1) 11, §5E| 13, 424 15,532
TOTAL REGTSLABLES Rk T 2080 455 & n0a| 3008500
COMPOSTABLES *
M Corruastes? Careboery 4,545 15 3 16,105 6,837 iv, 7Rz
Wikod Papoes 355, 56 353 5A0) ITT D ITT Gon IEd,5EG
GitEsn & | aRves A¥ 51 S A1.Ces 3057 3 oasl
Dhapars 15,475 i5.257 15 731 15. B30 15,772
Foza Wanln: 394 25 d4E LA 31 L S £ BT e
Misc. Zrosriiy 255,574 224,117 315,627 LT TN A%4 T4
SrustElimps 174,051 116 836 115,721 118,093 115833
TOTAL CCMPOSTAELES TIBAGE | 37557 1,367,018 1.4558,501  1,ma7, 580
HENAECYCLAR LES MOH- COMPOS YAALES ¢
Fres 135,737 123,237 S0E A5 55,577 £z 975
Misc, Glags L35, 45 14¥ Ac TERLBE, 156 915 1GE 0
Mirs Periens 112,873 T3 2ag TR A3 3 45 143, 152
Cipramics et a4 334 asz ara
Winc, Ineepnnics 1, kel TLERS 15,853 15, BEL 1GET
FrENzdey el AE 35 ai &5
Mon-resl e Foison 24 25 25 2 el
FainkdoivenisF sl E0 257 =l 264 293,
Ly o Batlerios ava Fea 417 Ha8 A74
Car RBiRenzsy htiL i e 12 15
Measics; Wants Bz ae7, ==L | A0 im0
Misc. Hosssabald =largrszg e Wias e Gad i1, hEy BEns £ 508 5 3 TE
Fluboe: Lo i T, 4R 1634 L TES
Lumnger 53 B0E XA 5, EE 4,074 G, 747
Bk 17055 TZ.VV, 13,555 VT 15, EdFy
Strpal T 254 N1 254 855 254,861 04, B5 1 254&1
TOTAL £E1 305 EA, 17 BAK AT B3, 545 i
TOTEL HEW VORK CTY
HON-RESIDERTIAL MEw JEMEI| A MIIMY  4T0R043] 42887300 5284 Eeo

* Tmetig categonm refiest tha HAAYEIS A OICROESE [0 ams Swedloned bt thin nlan,
5 of Mixed Pepe: 13 assomss o sa Mgl iyt
e Pronebooks A Rireaty buing recyeln b the N C Sanitation Departman
Crnes hinds of tedks e nt Sesigreied lor goyoiing

BSTE2

Materlals Designations for Prejested Tetal Man-Fasidentiat Muhicipal Sotid YWaste for Maw York Gity (Tons par Yaar



