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OVERVIEW 

The Problem 

Waste-management -- the way we collect and "dispose' of the materials 
that sustain everyday life after their value has been "consumed" -- is at once one 
of the most fundamental, and most invisible, of urban life-support systems. Every 
day, New York City receives and consumes tens of thousands of tons of materials 
extracted and transported from all over the world, and in turn, produces tens of 
thousands of tons of solid waste. These millions of tons every year make it the 
largest '"materials sink" on the planet. 

Virtually all of the municipal solid waste disposed of by the City of New York 
is piled on a 2,500-acre landfill on Staten Island. Although landfilling may seem 
the cheapest waste-disposal solution from a one-year-at-a-time, money-out-of
pocket perspective, such a short-sighted analysis ignores the environmental 
damage created by landfills and the economic and environmental benefits that 
alternative waste-management options could provide. Most importantly, Fresh Kills 
will not last forever, and when it is gone, it is inconceivable that a replacement 
could be sited within the City's limits. 

Virtually all of the municipal solid waste generated by private businesses is 
hauled by private carters to landfills out of the city. 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 from New York. 

Only about one ton in twenty of the waste 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 
materials, that recycled ton costs the City about three times as much as does any 
other ton in the City's system. If the City is to comply with City and State 
objectives, this nocycling rate must be increased at least five-fold. 

Sewage sludge is being dropped into the ocean, a practice that by federal 
order must stop by July 1, 1992. 

While many of the city's on-site hospital incinerators will be forced by new 
regulations to close at the end of 1992, more than half of the City's medical 
wastes is already exported to landfills and incinerators outside the city. As in the 
case of commercial wastes, this reliance on remote facilities leaves the City 
vulnerable to circumstances beyond its control. Moreover, the costs of complying 
with new disposal regulations have increased expenditures that were minimal in 
1985 to well over a hundred million dollars in 1990. 

NYC SWMP final Gc!S C>ecuHve Summa,y, 8-7-92 
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As the U.S. Army Corps of Engineers searches for new ocean-disposal 
locations for the material dredged to keep New York's rivers and harbor navigable, 
evolving regulations are requiring more of the city's dredged wastes to be disposed 
of on land. The U.S. Environmental Protection Agency no longer allows shoreline 
end harbor debris to be burned at sea, which means that land-based facilities must 
be developed for this material as well. 

Jn short, the City's waste-disposal needs and costs continue to increase, 
while the facilities and options available to meet them continue to decrease. This 
historical trend, though it has been obvious for decades, has never been 
adequately 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 governmental inability to 
carry needed infrastructure projects through the public and regulatory approval 
process to completion. Two primary causes of this have been inadequacies in the 
planning process and a widespread perception that, because depletion costs are 
not reflected in the City's expense budget, landfilHng at Fresh Kills has been "free." 

Planning Premises 

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

First, the materials in the various waste-streams can no longer be thought of 
simply as an undifferentiated mass of "tonnage" requiring disposal, but as many 
discrete material components from various kirids of sources, for which different 
types of management 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 facilities were 
also conducted.) And waste quantities were also measured and projected more 
closely than ever before. 

Second, the entire waste-management process, from collection through 
processing, marketing, and disposal, was considered as an integrated whole. 
Collection systems are the most critical cost elements in a waste-management 
system because they are so labor- and transportation-intensive. Making collection 
systems as efficient as possible (i.e., minimizing the number of truck shifts and 
truck miles) is therefore key to an economically and environmentally sound solution 
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to the waste-management problem. Collection systems are also the critical link 
between optimal participation in recycling p1ograms by waste-generators and 
optimal processing (recycling, composting, and waste-to-energy) facilities. fhe 
compatibility and integrity of the collection-processing system is key to the 
successful marketing of recycled and composted materials. A systemic waste· 
management plan that starts with an analysis of waste generators and collection 
systems is also essential if facilities are to 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 waste 
management hierarchy-· is 10 do whatever is feasible 1from logistical, 
environmental, and economic perspectives) to prevent wastos from bemg 
generated in the first place, to re-use, recycle, or compost wastes that it is not 
feasible to prevent, to recover energy from wastes that it is nol feasible lo re-use, 
recycle, or compost, and to landfill only those wastes that cannot be managed in 
any of these preferred ways. lf this hierarchy is ever to really "work," now ways 
must be imagined and implemented to give waste-generators a more enlightened 
understanding of their own interests at stake in the waste-management system, 
and to create incentives for taking more direct responsibility for the materials they 

discard. 

Fourth, this plan considers the potential benefits of combining the 
management of wastes from different sources ... municipal solid wastes, 
construction and demolition waste, sewage sludge, medical waste, harbor debris 
and dredge spoils-· that might achieve economic eHiciencies and/or environmental 
advantages, Of particular importance in this regard, given the enormous 
competition for New York City's limited space and the significance of compatible 
land·uses in facility-siting decisions, are options for co-locating facilities. 

Fifth, this plan is conceived from a long-term perspective, as a "decision· 
tree" in which sequential decisions will be made ma way that maximizes the 
probability of attaining established goals while maintaining the flexibility to respond 
appropriately to changing circumstances. This approach is based 011 a profound 
appreciation of the uncertainties associated with a myriad of factors .. future 
markets for recyclables, collective-bargaining agreements for collection workers, 
rates of public compliance with source-separation programs, and technology 
developments, to name just the most obvious ones specific to waste-mate.ria!s
managament forecasts; these are in addition, of course, to the even"more-obvious 
fundamental demographic, economic and regulatory uncertainties that alfect every 

other kind of plan or forecast. 

Sixth, this plan startS with an expansive analysis of the full universe of 
potentially feasible options, narrows this universe according to an evaluation of 
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technical, environmental and economic impacts within the context of an integrated 
waste·rnanagement system, and proposes a narrowed set of the most feasible and 
desirable al1:ematives. lnstead of developing a proposed plan first, and examining 
its environmental impacts second, the evaluation of a full range of environmental, 
social, and economic impacts was used to shape the evolution of the substantive 
proposals, 

Seventh, the complexity and scope of this enterprise required technical and 
policy expertise from a wide array of disciplines and perspectives. This plan was 
developed by a multi-faceted team that included a dornn consulting firms with a 
broad range of expertise (technical, environmental, analytical), an inter-agent:y task 
force composed o! representatives from 13 City agencies under the supervision of 
the Deputy 1\-layor for Planning and Development, and extensive public access and 
review that included the active, ongoing participation of a highly qualified body of 
nationally recognized environmental advocates, local civic groups, community and 
busi11ess reprnsentatives, and staff members of elected officials. 

Eighth, tho scale of the computations and system analyses involved in this 
sort of planning process require sophisticated data-analysis capability. A massive 
computer program, called "NYC Waste Plan," was developed specifically for the 
analysis of integrated collection. processing, and disposal systems for the city's 
multiple waste streams. 

Planning Goals 

Because waste-management is an essential, continuously needed service, in 
which significant breakdowns and interruptions cannot be tolerated, the most 
fundamental planning objective has to be the reliability of the system. In view of 
the range of uncertainties, flsks must be minimized, flexibility maximized. 

Landfill space in this city is a finite, irreplaceable resource. With the gradual 
exhaustion of in-city landfill capacity, all prudent measures must be taken to 
conserve this landfill space. The use of out-of-city landfill capacity, while almost 
inevitably necessary at some point in the futme, will be more costly to the City, 
and make the City vulnerable to regulatory and economic factors beyond its 
contrnl. 

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

A sound plan cannot advance solutions unless it can be implemented 
effectively. For this to happen, programs and facilities must be tailored 10 the 
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unique characteristics and constraints of New York City. 

Planning Process 

The first conceptual steps were to establish baselines for the major planning 
factors, and to develop projections for how these would change in the future. The 
most critical baselines involve the composition and generation of the various waste 
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. Baseline 
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 collection
program and facility "building blocks." That is, the range of feasible collection
system and facility altematives was defined, and detailed data on the costs, 
operations and environmental characteristics of this universe of 34 "reference 
facilities" and 16 "collection alternatives" were assembled. 

These collection and facility alternatives were then paired to create the 
universe of feasible system alternatives \waste-management "scenarios''), and 
through computer modelling, their relative costs and environmental impacts were 
compared. Tliis scenario-evaluation process proceeded in an iterative, top-down 
way, from relatively abstract analyses of the broadest range of potentially feasible 
alternatives, to successively more detailed analyses of a more narrow range of the 
most optimal alternatives. 

In the first stages of scenario analysis, 13 system scenarios, which 
combined six different collection systems with facility networks that involved 
varying proportions (and types) of recycling, composting, waste•to-energy, and 
landfilling, were compared to the benchmark waste-management system that 
existed in 1990, and to the year 2000 projections of how this system would 
function if current trends and practices continue unchanged. The initial 13 
scenarios were designed to "bound" the universe of practical possibility, with the 
understanding that the most desirable scenarios were likely to be somewhere 
between the two extremes. 

"Sensitivity" analyses tested the system-wide effects of the most significant 
uncertainties. Parallel environmental analyses provided an understanding of 
differential environmental and social impacts between scenarios. 

The findings from all of these analyses were used to develop a narrower 
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range of more-detailed system scenarios, Four such systems were examined in the 
final stage of scenario analysis. As was the initial universe of scenarios, these four 
"finalists" 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, two represent the boundaries between which the 
proposed implementation-sequence/decision-tree of this plan passes. The City's 
proposed plan for the next five years, the so-called near-term implementation p!an, 
represents the first step in the transition between the current waste-management 
system and the full-scale systems represented by these alternatives. 

The Proposed Plan 

Prevention programs are the most cost-effective waste-management 
technique, but their 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 proposed recycling program is an expansive definition of 
"high quality"' residential wastes. Under the -~ystem__ propo~e_cf in tf)_i_s __ p_lan, waste- ·,\ , 
generators would separate recyclableS Tii-tWo c·oiOr-cOda"d plastic bags or bins (one \· .' 
for papers and-te-Xtf18s;···anOtha"r--for glass, rffe"faT, ·1i"i1d"·p1asticl":- ififs Citywide )l 
program would be simple to communicate, to understand, and to participate in. 
The two waste streams would be collected efficiently by a single two-compartment 

' ' compactor truck, and taken to one in a network of about six_ t9-t_:,_e:9_e_veJo_i;,51.d \ 1J, ,\ 

materials-recovery facilities for processing. These facilities would be design"ed to · -.\ .,. , 
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 achievable specifications. Long-term large-volume market 
contracts would provide a competitive advantage to New York City in its effort to 
maintain adequate market cspacity for its materials supply. 

Composting facilities offer potential benefits to the City's waste
management system, but the technologies and markets are not yet secure enough 
in relation to New York City conditions to warrant immediate implementation of a 
full-scale source-separated residential organic•waste program. A pilot-scale 
program for source-separated kitchen wastes from institutional waste-generators r\: 
will allow the City to test the effectiveness of this type of system. If its extension 
to the residential waste-stream is determined to be feasible, the optimal collection 
system is likely to be in a second two-compartment compactor truck, with 
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ordinary, non-recyclable/non-compostable refuse collected in the other 
compartment. 

Depending on the success of these proposed prevention, recycling, and 
composting programs, and the impact that export bans have upon the amount of 
commercial waste that is disposed of within the city, some 6,000-12,000 tons of 
waste per day may remain for disposal. To meet the anticipated waste-disposal
capacity need, one of the three existing municipal incinerators (the Southwest 
Brooklyn incinerator,with a wt-al capacity of .:&,750 tons•per-dayl will be upgraded 

! to conform to newly established air-pollutior.-control standards and retrofitted with 
• 
,i energy-recovery equipment. (The Betts Avenue incinerator will be c\osed in 1995, 
: at which time a decision will be made as to whether or not the Greenpoint 

incinerator should be upgraded or closed.) The proposed 3,000 ton-per-day 
Brooklyn Navy Yard facility will also be developed . 

9e ---abev~4,-000-Wfl5--t'>Hf!fKffi~ 
WJ¾le-iw--w I !I b c r e qui r e El )A t he --y~b0<H-a .. 4h-iffi--0-1----~\I--B0---i'ISR 
residue iroff> wos1e te--ef\&gy facilities. The Fresh Kills landfill in Staten Island will 
contfnue to be upgraded to minimize its environmental impacts and to maximize its 

1 capacity. The City will procure out·ol-city ashlill capacity and attempt to develop 
beneficial uses for ash to handle the projecte.d need for about 1200 tons per day of 
ash~'df5p0s-i31 Ca"PilCi-iYifl- the year 2000. The City will also take steps to procure 
out-of-city (MSW) landfill capacity to meet long-term future needs, and will 

\ 
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develop programs to monitor and test new technologies to extend landfill life. 

Proposed prevention and recycling programs will reduce the medical-waste 
stream in half; on-site "chop-and-bleach" equipment in hospitals will process 
needles and other "sharps" and plastic intravenous bags (provided that the NYS 
Departnierit of Health approves of the use of this technology); remaining "red-bag" 
medical wastes will be incinerated in upgraded on-site hospital incinerators and in a 
regional medical_-_wa()te incinerator, and "black-bag" medical wastes will be 
iflCti-i'ef8tCd ;("I an exis\ii-ig- rriUi-iicipal incinerator. 

In the near-term, sewage sludge will be landfilled in out-of-state landfills, 
until a new network ol compost, chemical-stabilization, and thermal
drying/pelletization facilities is in place. (The Department of Environmental 
Protection is responsible for the City's sludge-management plan; the DEP has 
published a separate series of environmental impact statements on <his evolving 
sludge plan over the past few years, the most recent of which, "Draft Generic 
fnvironmenta\ lmpact Statement Ill,"' was released in December, 1991 , l 

Constrnction and demolition debris will be processed in recycling facilities, 
where saleable materials will be extracted and the volume of material requiring 
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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 developed by the Department. Most 
other dredge spoils from New York Harbor probably will continue to be disposed of 
at sea, in "borrow-pits" designated by the U.S. Corps of Engineers. 

This proposed integrated waste-materials-management system, compared to 
any alternative 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 existing New York City 
waste-management practices. 
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NEW YORK CITY'S WASTE-MANAGEMENT PROBLEM 

Nearly 14 million tons of waste materials were generated in New York City 
in 1990. Of these, almost eight million were municipal solld wastes. The other 
waste-stream components were dredge spoils (2.6 million tons), followed by 
construction and demolition debris (2.5 million tons), medical wastes {0.3 million 
tons), sewage sludge (0.2 million tons), and harbor debris (0.04 mi!\\on tons). 

Most of these waste streams are projected to remain fairly constant over the 
20-year planning period. The exception is municipal solid wastes, which lin the 
absence of new prevention programs) are projected to increase by about 15 
percent to over nine million tons by 2010. 

NYC SWMP Final GEIS Exocutiv• Summor1, 8-7-92 
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THE EVALUATION OF WASTE-MANAGEMENT OPTlONS 

Waste-prevention, by definition, involves techniques outside of traditional 
waste-management systems. Although the !tU.e.cli of waste-prevention programs 
will affect the types and quantities of wastes that will remain 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 landfilling do. Waste-prevention alternatives 
were therefore evaluated on the basis of their effectiveness in reducing waste 
quantities (and waste toxicity), their cost-effectiveness, and the feasibility of their 
implementation on a local level. 

Recycling programs, on the other hand, are not only integral 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 
minimized overall cost and environmental impacts for the management of fil! of the 
wastes generated within New York City, the objective of maximizing recycling 
largely drove the design of the integrated waste-management system. 

The universe of alternatives with which the analysis of recycling alternatives 
began (which, of course, is directly tied to the evaluation of alternatives for 
collecting, processing, and disposing of other municipal solid wastes) consisted of 
options that encompassed the continuum from set out, to collection, processing, 
marketing, and disposal. The options for each of these processes were: 

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

0 the definition of the waste categories into which materials would be sorted; 

0 the type.of container· 

0 the number of collection trucks to service each waste generator; 

0 the types of collection trucks· 

o collection frequency; 

o the type of processing facility· 
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o w.rketing arrangements. 

Composting programs present a somewhat narrower range of choices, since 
only one generic type of technology I called an "in-vessel," i.e., totally enclosed, 
facility) would be suitable for composting anything other than yard wastes in New 
York City, and since "set"out" choices simply involve whether compostable organic 
wastes are source-separated or combined 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, to a considerable extent, are dependent 
on other program choices that determine the quantities of waste to be incinerated. 
Choices between alternate waste-to-energy technologies or facility components are 
trivial within the context of overall system design. 

The design of landfilling programs is almost completely dependent on prior 
system choices that determine the types and quantities of materials to be 

landfilled. 

Combinations of a\tematives for these various options were ('.valuated 
through computer modeling to compare: direct economic costs, environmen-tal 
impacts lair, water, traffic, noise, odor, public health), land-use and landlill
capacity requirements, energy impacts (the balance of energy used and energy 
conserved both locally and in production processes elsewhere), and "secondary" 
(indirect) economic impacts. These impacts v,.,ere compared to existing and 
projected (i.e., "no-action") "baselines." 

The quantitative analyses were per•orr1ed i'1 three phases, The primary 
focus of the first phases was to analyzo tha relative differences between a broadly 
conceived "universo'" of generic waste-management systems, particularly as they 
were affected by varying collection-processing combinations, and to compare them 
to "baseline" conditions. The second-phase analyses generally addressed the 
effects of individual system components and variables. The final phase involved 
more refined comparative analyses (including "Fie-cycle'· costs and cumulative 
environmental effects) ot four final system configurations. 

Scenario AQfilY§.fil> 

The findings from each stage of analysis were used to guide the 
development of more detailed subsequent phases. The analytical results that most 
directly shaped the evolution of subsequent scenarios were these: 

Comparison of Alternative Scenarios and the Existing and Projected Baselines 
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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 on out-of-City landfills to meet a 
substantial 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. Of the latter, the most important stem from unproductive costs imposed 
by the existing collective bargaining agreement, which is currently being re· 
negotiated, so that the offsetting effects of collecting recyclable materials 
separately can be captured in reduced collection costs for "regular" refuse. 

System-Design Considerations 

Importance of Integrated Systems. Balanced systems that include all of the 
techniques in the waste-management "hierarchy" are the most cost-effective. 
Systems that exclude prevention programs. or recycling, composting, or waste-to· 
energy facilities, are more expensive. 

Prevention. While it is not possible to predict accurately the potential effects of 
proposed prevention programs in reducing the city's wastes, the analyses of 
alternative systems with varying amounts of prevented waste demonstrate that the 
avoided economic and environmental costs of keeping materials out of the 
collection, processing, and disposal system are very significant. Using rnaterial
specific, program-based reduction estimates, the "avoided-cost' savings of a 
potential 7.5 percent reduction in the waste stream could be on the order of $60 
million 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 facility that are 
irreplaceable. Since they are also the most difficult to site, landfills are the only 
type of facility that will be impossible to site within the boundaries of New York 
City. 

Recycling. Collecting recyclable materials separately is more cost-effective than 
not doing so, provided that this collection is done efficiently. The most cost
effective collection system for recyclable materials is in plastic bags (as opposed to 
rigid bins), in two-compartmen> compactor trucks (with paper and textiles in one 
compartment 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 
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be balanced with the goal of achieving the lowest overall cost to the wasts
management system as a whole. One parameter is ease of public participation in 
the system. Another parameter is minimizing collection costs. A third is 
minimizing processing costs. A fourth is maximizing marketability and market 
revenues. A fifth is minimizing landfill-disposal requirements. 

To facilitate citizen participation and thus the largest possible rates of 
material diversion, the most effective systems will be citywide, simple to 
communicate, to understand and enforce, and convenient. The designation of 
recyclable materials should be as expansive as practicable, so that changes in 
secondary materials markets do not need to trigger changes in citizen behavior, bu1 
can instead be dealt with more flexibly on the processing end by increasing or 

decreasing the degree of sorting. 

Plastic bags are more convenient for waste generators since they are more 
easily stored, one or more bags can be used to contain as much or as little materia 
as is necessary, they do not have to be retrieved from the curb, and they do not 
have to be cleaned or be replaced when broken or stolen. Plastic bags also protec 
materials from sun, wind, rain, and snow. Plastic bags are more cost-effective for 
the City, since they eliminate the need for purcbasing bins, and since bags can be 
tossed into a truck by collection workers in about two•thirds of the time required 
for bins to be picked up, emptied, and set back on the curb. Additional 
advantages of bags over bins are that they reduce spillage and litter, can 
themselves be recycled, and the marketing of bags in retail stores would create 
useful public-information opportunities at no cost to tile City. 

Dual-compartment compactor trucks are tne most effective alternative, in 
spite of their higher capital and maintenance costs relative to single-compartment 
trucks, and in spite of the fac1 that, since one compartment will inevitably fill 
before the other, there will be some unused capacity and hence some reduction in 
collection efficiency. Collecting all refuse in a single-compartment truck (for 
instance, in a two-bag "wet/dry:-type" system) would be the least costly collectior 
system, but it would require a' significantly more costly and risky (unproven) 
processing system, and would produce mai:erials that could be more difficult to 
market, and for which lower revenues could be received. Keeping paper and 
textiles separate from other materials allows them to be compacted without 
endangering their market value because of contamination 1Nith broken glass or 

liquids. 

Dual-compartment compactor trncks, ancl bag-breaking equipment for 
processing bagged recyclables stretch the lim;ts of technology that has been 
clearly demonstrated on a large scale, but \here are multiple manufacturers of 
these types of equipment both in this country and abroad, and both are coming 
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into increasing use. Based on an evaluation of these "emerging" technologies, 
there is a high degree of probability that both will be reliably available by the time 
this plan is implemented. (The Sanitation Department recently field tested two 
versions of a "split-body" truck and is preparing its own specifications for a new 
prototype truck that will be procured and tested this coming fiscal year.I 

Composting. Mixed-waste composting has not yet been demonstrated to operate 
reliably on a comparable scale in this country, and thus represents a greater risk 
than do proven waste-to-energy facilities. And in addition to the start-up 
operational problems of the several smaller-scale facilities just getting under way in 
thls country (e.g., odor-control problems), the compost product itself is beginning 
to come under increasing regulatory scrutiny, which might eventually restrict the 
uses for which this product might be marketed. While the capital and operating 
costs of compost facilities are less than for waste-to-energy facilities, the fact that 
they do not produce revenues from the sale of energy means that overall system 
costs for a "maximum-compost" system would be a fow 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 been demonstrated 
successfully in this country, and in that there are not yet definitive analyses of tha 
composition of the compost product with referenca to current and panding 
regulatory standards for its use. Nor have large-scale kitchen-waste collection 
programs been tried in a dense urban area. While adding a third collection truck to 
pick up source-separated organics waste (ir, addition to a \ruck for recyclables and 
a truck for refuse) would be infeasibly expensive, using a two-compartment 
compacting truck to collect organic wastes and 'regular" refuse simultaneously 
would be quite cost-effective. This would be particularly true if both 
compartments could be unloaded at the same location (at a marine transfer station, 
for instance), to avoid the expense of a "triangle'" trip between dump sites. 

A system in which source-separated organics frcm large-scale iristitutional 
generators only {e.g., schools, hospitals, correctional fac;litiesl were composted, 
vvith the remainder of the non-recyclable portion of the waste stream processed in 
waste-to-energy facilities, would compost about two percent of the waste stream 
and be slightly cheaper than a system without this level of composting (by about 
$3 per ton). Such a system, however, would substantially increase facility acreage 
requirements. 

Wa$te-to-Energy. Systems ,.vithout waste-to-energy facilities would be 
1. considerably more costly tl1an non-waste-to-energy systems, since they would 

consume far greater amounts of landfill capacity and require more land area for 
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facilities, On the other hand, while a system that relied entirely on wasto-to
onergy {without any recycling or composting) would be relatively inexpensive due 

/ primarily to lower collection costs 1since all wastes would be co!locted in a single 

I
, truck), such a system would need significant landfill capacity for "by-pass" waste 

during the time the facilities would be down for maintenance, and would produce 

significantly more ash residue. 

\ 
' 

The City's three existing incinerators now cost about a third more on a per· 
ton basis than would a newly constructed waste·to-energy facility of the same 
capacity. but the added capital expense of retrofitting them with energy-recovery 
capability and upgrading the equipment for more efficient operation would be mor 
than offset by their substantially reduced operating cost. II the existing 
incinerators are fully upgraded to operate as effici0ntly as new privately run wast• 
to-energy facilities, the cost of a system with or without the existing incinerators 

would be the same. 

A system without the proposed Brooklyn Navy Yard project. a 3000 ton-pi 
day, barge-fed waste-to•steam plant, would add about $ 3 per ton ( $13 million 
annually system-wide) to a system with the same amount of waste-to-energy 
capacity. This increase is due in part to the relative economics of selling steam c 
the primary energy product as opposod to electricity (the Navy Yard facility, unlik 
facilities in most locations, has an adjacent utility-scale steam market as a 
customer), and to the economies ol scale that come with being able to deliver 
3000 tpd by barge {while at the same time minimiz111g truck transport distances I 
taking advantage of the existing MTS network). Additional advantages of a 
system that includes the Navy Yard facility 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 barge system as a "surge tank'" to buffer overflows due 1 

outages at other facilities . 

Pre-processing of the refuse stream in front of waste-to-energy or 
composting facilities might increase the recyc:,ng rate by several percent system 
wide by removing additional recyclable glass and metals, and the cost of this fro 
end pre-processing does not appreciably increase the overall costs of waste·to
energy facilities (while improving their energy production and reducing the amou 
and cost of ash residue disposal) or compost facilities. Tho effect of adding pre 
processing capacity at all waste-to-energy facilities {with the exception of the 
Brooklyn Navy Yard, where site-size constrain(s preclude the addition of this 
equipment) would increase the amount of recycling by about two percent syster 
wide, reduce the amount of ash residue for landfilling, increase the energy outpt 
and thus produce higher 1evenues, and slightly reduce overall landfilling 
requirements, at a cost of just $1 per ton ($3 million system-wide per year). 
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Waste-Sheds; Facillty 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 factor show that the 
economic benefits of reducing travel distances far outweigh the economies of scale 
associated 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 for space in New York City creates constraints that greatly limit 1he 
number of potentially appropriate sites (in terms of adjacent land-uses, acreage, 
traffic and transport access, stack height limitations, regulatory requirements, etc.) 
for the development of waste-processing facilities. And acreage requirements for 
relatively small-scale facilities could be about 15-20 percent greater than for larger
scale facilities. 

Together, these factors make the City's existing barge and marine-transfer
station network crucially important. The eigM 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) is a cost-effective 
way to move waste relatively loriger 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 multi
facility, ''utility-type" system -- of being a cost-effective way of absorbing an 
"overflow load" in a "surge" time at a particular facility (e.g .. in the event of 
unscheduled facility downtime, seasonal fluctuations in refuse volume and 
characteristics, or problems related to a partiu,lar type of transportation system), 
by "distributing" it to other facilities. ilt is much easier to "micro-control" daily 
shipments of waste by barge than by truck.) In this way, the amount ol excess 
facility capacity that is required at any one facility can be reduced. 

Costs 

For residential waste only, collection costs vary b')' as much as 60 percent 
when one, two and three trucks are used (depending on the design of the source
separation programs). Scenarios with higher collection costs have generally lower 
facilities costs; more effective source-separation using separate trucks or a more 
expensive two-compartment truck results in more cost-effective processing 
operations. "Projected baseline'· li.e., "no-action alternative") costs are in the 
rnr,ge of about 10 to 75 percent higher than any of the alternative systems 
a.11-1llyzed, due to the higher proportion of landfilling, the less•efficient deployment 
of trucks, and the relatively low rate of public participation in recycling programs. 
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Erwironmenta! Impacts 

From a public-health and regulatory perspeclive, none of the alternative 
scenarios produced unacceptable env;ronmental impacts, There are differences in 
facility air emissionii between the scenario extremes of maximum waste-to-r.mergy 
systems and no-waste-to•energy systems, and lesser differences in vehicular air 
emissions associated with the type of collection system proposed, but none of 
these differe.nces, in comparison to background levels is very s;gnificant. 

Water-pollutant impacts are negligible in all scenarios, and the differences 
between scenarios triv;a1. The largest amounts of water are used in systems with 
waste-to-energy facilities; the requirements of such systems, ranging up to several 
million gultoris per day, represent an insignificant fraction of the almost two billion 
gallons of water used daily m New York City. 

No type of proposed waste-management facility (if properly sited) produces 
noise impacts beyond the facility boundary. Collection-noise impacts (i.e., truck 
noise, particularly the grindiriglcrashmg sound of compaction cycles) will have a 
greater impact on human ears. The difference in overall collection noise between 
scenarios, however, is insignificant. 

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

Energy is used when waste is collected, processed, transported and 
disposed. Energy is also generated at waste-to-energy facilities and at landfills 
where gas is produced naturally by the decompositiori of organic waste. The 
assessment of energy impacts o! altemativ8 waste-management systems, 
therefore, involved calculations of '"net energy use," or total energy consumed less 
the total amount ol energy generated. In all scenarios with waste-to-energy 
facilities, which recover about 10 times more energy than is produced by a landfill 
more energy is genorated than is directly consumed systemwide. However, the 
single most important factor in determinmg a system's overall energy efficiency, 
which far outweighs all other effects, is the amount of energy saved in producing 
new materials using recycled rather than virgin feedstocks. Therefore, systems 
with the highest de,;ree of material recovery produce the greatest energy benefits 
(although these do not accrue locally). 

Most of the feasible alternative scenarios, on a dollar-for-dollar basis, woulc 
have more favorable local INew York City) employment and economic-multiplier 
effects than the projected baseline system. The most cost-effective systems, in 
terms of these "secondary economic impacts,'" provided the greatest degree of 
waste processing. Because of the many difliculties of developing major new 
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manufacturing industries within New York City that could use recycled materials 
(e.g., aluminum smelters, steel mills, de-inking/paper mills, glass manufacturers), 
this analysis of local economic benefits does not assume that new recycling 
industries will be developed locally. /The obstacles to developing such industries 
within the city include environmental impacts and associated regulatory 
requirements, space requirements, utility demands, transportation access, a 
competitive labor force, and local tax rates.) While some such industries (e.g., 
plastics molding and extrusion plants) may be developed, and while the City will 
take steps to encourage appropriate 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 further 
magnify 1he benefits of systems that included the most processing and recovery of 
materials. 

Final•Phase Alternative Systems Analysis 

In the final stage of the alternatives analysis process, two "finalist" systems, 
described as System A and B, were evaluated in detail Using the results from 
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 facilities for dealing with all non·MSW waste· 
streams lsewage sludge, dredge spoils, medical wastes, construction and 
demolition waste, harbor debris). They also share identical prevention and 
recycling programs. They differ only in the relative proportions of material that 
would be composted, which in tum affects how much would remain to be 
incinerated and landfilled. !~either of these systems is the one "recommended'" by 
this plan; rather, both are acceptable variations on the basic system that is likely 
to be the best-suited to the city's waste-management needs, and the ''real-world" 
plan that is actually implemented over the next 20 years is likely to be somewhere 
between the boundaries defined here by the no-ac1ion baseline alternative and 
Systems A and B. 

Several variations of these two basic systems were tasted. One of these 
involved different ranges of assumed participation rates in the source-separation 
programs. Another tested differently designed processirg systems to divert 
additional recyclable materials at the front end of waste-to-energy facilities. 

In addition, these two systems were compared to two "bench-mark"' 
systems involving, on one extreme, the maximum amount of waste-to-energy 
;ncineration (without any source·separation recycling or composting), and on the 
o:her, no incineration. In the latter "no-burn" system, wastes not recycled or 
composted would be further processed mechanically and manually before being 
k1odfilled. Neither of these extremist bench-mark systems would meet the 
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objectives of the State solid-waste-management policy. 

The ~IQ)llBnts Shared by SysteJDs A and B 

These systems share a common set of assumed waste-prevention programs, 
which, on a material-specific basis, would divert a total ol just over seven percent 
of municipal solid waste from the collection, processing and disposal system. This 
set of proposed programs was not intended to reflect either the limits of prevention 
programs or a quantitative prediction of the effects of specific prevention 
strategies. Rather, it was designed for the purpose of providing a standard "post
prevontion'" waste stream for comparative analysis. 

The basic recycling program for both systems is a "curbside" program for 
"high-quality" materials collected in color-coded plastic bags or cans in one rear
loading, "'split-body'" compactor truck and processed in a network of materials
recovery facilities. Both systems A and B also include recycling of bulky items, 
post-collection separation of commercial waste, and front-end processing at waste

to-energy facilities, 

The __ Differences Between System A ac,__cj.J! 

The composting components of Systc01 A would consist of two programs: 
special fall and spring collections of reside_-.tial leaves and yard waste, which would 
be composted in open-air "windrows" at Fresh Kills and the former Edgemere 
landfill; and containerized collections of source-separated kitchen wastes from 
certain institutional generators of food waste such as hospitals, schools and 
correctional facilities, which would be composted in enclosed ("in-vessel'") 
facilities. These facilities would be designed to be large enough to accept source
separated commercial organic wastes collected by private haulers from certain 
large generators such as restaunrnts and food ret8il stores. 

In System B, source-separated residential organics (kitchen waste as well as 
yard waste) would be collected in a two-comoflrtment compactor truck along with 
other refuse, and composted in in-vessel facilities along with the same institutional 
and commercial organics streams assumed in System A. The proportion of waste 
composted in System B would be about double that of System A. 

All non-prevented; non-recycled, non·composted wastes in both System A 
and B would be processed in the upgraded existing incinerators {retrofitted with 
energy recovery capability) 8nd in new waste-to-energy facilities equipped with 
'front-end" processing systems for removing recyclable and non-combustible 
wastes. The additional composting in System B over System A would reduce the 
amount of waste·to-energy capacity required in System B. 
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Comparison of Economic and Environmental LIDJ.H'!CtS of Systems A and B wit'1.J.b.\l. 
'Bench-Mark Cases" (Maximum Waste-to-Energy and No W1tste-to-Energy 
Systems) 

Although in-vessel composting facilities would be less costly to build and 
operate than waste-to-energy facilities, System B would be more costly overall 
than System A {on the order of $6 per ton, or about $50 million per year under a 
set of "mid-range" assumptions) due to the more expensive two-compartment
truck collectmn 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 benefit from an inexpensive 
single-truck collection system, but would have relatively higher processing costs. 
Overall -- depending on the amount of commercial waste disposed in the city (as 
opposed to exported outside the city) •· the costs of this system would be slightly 
hlgher than those for System A, and somewhat lower than those for System B. In 
comparing "'life-cycle" costs over the full 20-year planning period, the maximum 
waste-to-energy system costs are equivalent to or greater than the System A 
costs, and System Bis only slightly more costly. 

As might be expected, the environmental impacts of Systems A and Bare 
very similar; both would produce air emissions from facilities that would be 
slightly lower than those produced in a "maximum-burn" scenario, and somewhat 
higher than those produced in a "'no-burn" scenario. Vehicular air emissions also 
vary very little between Systems A and Band the "no-burn• case, and would be 
slightly lower in the "maximum-bum" case. Differences between these alternatives 
in terms of other environmental impacts would be trivial. The '"no-bum"' case 
would use significantly more landfill 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 generally 
more favorable than either of the bench-mark extremes. 

The Ne!;!r-Term lmolementation Plan 

The near-term implementation plan consists ol the programs and facilities 
scheauled for implementation by the City over the next five years. Unlike the other 
svstsms, the near-term plan includes only those facilities on which the City is now 
pnapared i:o move ahead in the next five years, plus two additional composting 
loc'li1ies" which are likely to be developed by the end ol the decade. Depending on 
the ~xperience with the near-term plan, additional fac;lities may be developed over 
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the next decade, but they are not inciuded in the near-term plan, which contains 
only what the City now expects to build. 
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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 planning process, this plan can best be envisioned as a 
decision tree which identifies a set of immediate decisions that must be made, the 
additional information that will be available to inform the second round of 
decisions, and finally, the likely timeframe when the last, long-term decisions will 
have to be made to assure an adequate system to handle the City's solid waste at 
the 20-year mark. The City has not decided to proceed with System A or B or any 
other 20-year program. The City is committed only to begin to develop during the 
next five years the programs and facilities in the near-term implementation plan, 
which includes the following major elements: 

o Aggressive City support for State and federal waste-prevention legislative 
proposals (e.g., expanded beverage container deposits, packaging controls, 
product labelling, possible virgin materials tax reforms, etc.), and local 
initiatives to reduce the amount of waste entering the City's collection, 
processing and disposal systems, including: 

( 1 l a homeowner education and assistance program to encourage 
backyard composting of garden and kitchen wastes (with possible 
extension to certain apartment building complexes); 

)2) 

13) 

l 51 

a "leave-it-on-the-lawn"' rule prohibiting the collection of grass 
clippings by the Sanitat;on Department and the receipt of grass at City 
waste•disposal facilities; 

a City-sponsored commercial-waste auditing program to help 
businesses devise their own cost·saving plans for reducing the volume 
of waste they generate, combined with a program for restructuring 
commercial waste-hauling rates; 

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

sustained consumer education programs to promote individual waste
prevention practices (e.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,) 

(6) exp8nding the New York City Waste-Prevention Partnership, a 
public/private cooperative venture to promote waste-minimization 
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initiatives; 

incentives to promote product "re-use: such as diaper-cleaning 
services, appliance repair shops, thrift-shop-type storefronts, Material 
for the Arts and/or other "waste-exchange/donation" programs; 

research and pilot studies of "quantity-based user fee" systems for 
institutional and residential generators; 

pursuing changes to the City building codes to encourage waste 
prevention and recycling. 

A set of proposals to substantially reform the City's mandatory source
separation recycling program, including: 

(1) expanding the current six-material curbside collection program 
citvwide in FY '93, and in FY '95, expanding the number of recyclab 
materials collected to about h3lf ol the total waste stream (including 
all metal, glass, plastic, dry paper, textiles and bulk items, which 
constitute about 50 percent of the residential and 61 percent of the 
institutional/commercial waste streams); 

12) 

I 31 

to facilita\e high publ;c participation levels and uniform, citywide 
publ;c information d1sseMination, a simplified "two-sort'· 
(paper/textiles in one, ail other ma:erials in the other) system for all 
gener3tors using color-coded plastic bags (instead of the current blui 
bins and bu,idled papor): 

a streamlined cuibside collection system for both waste streams of 
recyclables with a new, "split-body" dual·•compacting truck (and 
containerized collection 11cm some large apartment buildings); 

(4) development of five new 500-ton-per-dav-capacity materials 
processing centers designed for ·'bigh-level" sorting of multiple pape 
and plastics grades to obtam optimal net revenues end to compete 
niost effectively against other reg;onal suppliers of these secondary 

matarials. 

Supplemental techniques for diverting additioru,l ma\erials for recycling, 

including: 

I 1l pilot testing of staffed and/or unstaffed (e.g., 'igloos'' I voluntary drc 
off facilities, including drop-off sites for household hazardous waste 



I 
I 
I 
I 

121 

13) 

ES-24 

(such as paint, used oil, batterles, pesticides, etc.); and 

an expanded program for collecting household hazardous wastes; 

contracts for five buy-back centers (one in each borough), and 
attempts to involve not-for-profit thrift organizations in a program to 
exchange and re-use goods collected at the buy-back centers. 

41>2}\--w~.aw,aa;.aSl,aa,a,€1•.••a"r'm~e•e>h•a•e••i•e•a<l >"Hk,a""~"""~_.M~C«iccms at new 
v.os',e to CACF,Jy-f.aei-lit;es., 

o A secondary materials marketing and market-development strategy 
integrated with the "impleme.ntation of the recycling collection/processing 
system that includes: 

(1) long·term contract arrangements for the sale of guaranteed quantities 
of certain secondary materials for which market demand is "weak,• 
such as mixed paper, old newspaper and certain grades of plastic: 

(2) City procurement strategies (e.g., product-content specification 
changes, price preferences, guaranteed purchases, etc.) aimed at 
boosting weak end-product demand, particularly for low-grade paper 
products; 

(3) City economic development assistance/incentives for the development 
of manufacturing facilities that use recyclable materials; 

(4) devalopment of additional ··g1assphalt" manufacturing capacity using 
otherwise-unmarketable mixed-color glass cu/let as an asphalt 
admixture (d'1sp/acing the cost of sand); 

15) continued support of federal min1rnuM-content legislation and tax 
incentives to encourage use of recyclable materials. 

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

111 
I Ii 

121 

development of an one in-vessel composting facility (approximately 
450-tons-per-day capacity) for separately collected kitchen wastes (in 
"Dumpster-type' containers) from selected institutional generators 
such as hospitals, schools and correctional faciflties; 

development of special Jeaf-and·yard·waste collections [without grass) 
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from low-density districts in the fall and spring, and construction of a 
second windrow composting facility at the former Edgemere landfill; 

eventual development of two additional in-vessel composting facilities 
(total daily capacity of between about 1,800 and 3,700 tons per day) 
depending on the future feasibility of source.-separated organics 
collection programs for commercial and residential generators. 

Continued maintenance and upgrading of existing City waste-management 
infrastructure, including: 

11) maintenance ol seven of the existing marine transfer stations and 
development of replacement transfer system capacity 10 service the 
Bronx; 

(2) upgrad;ng the existing Southwest Brooklyn municipal incinerator (750 
tons per day capacity wit+. 85 percent annual availability) to meet new 
federal and State environmi:rntal standards, and retrofitting it with 
energy-recovery capability to reduce operating costs with offsetting 
energy revenues; a decision as to whetl1er or not the Greenpoint 
incinerator will also be upgraded !rather than closed) will be made in 
fiscal year 1995; 

(3) continuing programs to upgrade opE!rations at the Fresh Kills landfill 
nnd installing planned environmen1al controls (leachate containment/ 
treatmerit and landfill gas recoverv systems). 

Developing stt-Hieieft't riew was[e .. to-energy processing capacity to reduce 
the volume of all combustible wastes that are not feasibly prevented, 
reC\'Clod or composted at the Brookl\'n Navy Yard (with 3,000 tons per day 
capacity and 85 percent annual ava1labili1y). 

o Developrnent of sufficient environr>1entally complying ash-residue disposal 
capacity for existing and riew waste-burning facilities, including: 

II I 

(2) 

coritinued City-supported research and development studies and 
ongoing monitoring of othe1 studies of potential beneficial re-use 
options for ash {e.g., road-bed material, asphalt admixture, 
construction materials): 

steps to contract for out-of-city ash-disposal capacity.a-J¥O!,Ose4--aSfl 
ff\Onofill--0-t-Fr-esh-- KiHs a,-,d ri o-ssie-lHeve-lopmenK•-/----another iA City ash 

I 
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o Exploration of alternative future disposal options Hor by-pass wastes and/or 
residues) when Fresh Kills' capacity is exhausted, including: 

( 1) further studies to evaluate tfle fossibility of innovative landfilling 
techniques such as land/ill mining and off-shore containment islands; 

(2) contracts for, purchase of, or new development of new 
landfill/disposal capacity outside of the City; 

(3) possible psrticipation in a cooperative regional landfill development 
venture. 

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 sewage 
sludge (which was the subject of a separate site-specific environmental 
impact statement). 

o A multi-faceted set of proposed site-specific health-care facility internal 
management programs designed to maximize waste prevention, and source 
separation for recycling and composting, and to minimize co-mingling of 
"regulated" and "non-regulated" medical wastes in order to reduce the need 
for special, costly disposal. 

0 Installation of wood .. chipping equipment at a ,vaterfront site to reduce harbor 
debris material (primarily demolished piers a11d pilings) to sizes suitable for 
co-incinerat;on with ether waste at one of the City's incinerators. 

o Constiuction of an upland dowatering facility to handle material dredged by 
the Department of Sa~iiation. 

o Further study of the feasibility, costs and benefits of creating a Solid Waste 
Management Authority to provide an alternative mechanism for the long
term implementation of this comprehensive plan and manageme11t of the 
future system. Jssues related to the structure, 10le and financi11g basis of 
such a11 entity will need to be addressed. 

lmP. lementatiQ.tl. 

The implementation process for this plan is intended to balance the dual 
needs of creating new waste-rnanageme11t capacity as expeditiously as feasible so 
as to preserve capacity at Fresh Kills and to mai11tain sufficient flexibility over time 

Highlight

Highlight

Highlight

Highlight

Highlight



.I 

' .j 

->· 
J 'I 
l 

f \ 

" i 

ES-27 

so that future facility and program choices may appropriately respond to changing 
condi1ions and/or new opportunities. 

Implementation of this plen. therefore, is designed as a sequenced "decision· 
tree" divided generally into t\\'O 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 basis of near-term 
program performance monitoring, research and development activities, and further 
updated analyses of the full range of conditioris (demographic, economic, waste
generation and composition, technological, par\icipat1on, marketing, regulatory) 
applicr,ble to further system needs and choices . 

The long-term implementation phase will involve further, incremental 
development of additional processing facilities, mcluding in-vessel composting -
depending on the feasibility ol source-soparation collection of residential kitchen 
waste, composting technology experience and end-use markets -- and possible 
additional waste-to-energy capacity to reduce the volume of wastes not being 

recycled or composted. 

To maintain an appropriate basis for future decision-tree choices, this plan 
itself will be updated at an appropriate level of detail on a regular basis. 

J;nyifonmq_ntal Impacts of the propo~!W.Plao_, 

The impacts described below characterize t!-ie full-scale implementation of 
System /.1 or B. The impacts of the near-term plan represent a sub-set of these 
impacts or a transition point between the impacts of the no-action alternative (the 
"projected baseline") and the implementation of a full-scale alternative system. 

Air lmpaets: 

Facility Air Emissions 

There are differences in facility air emissions between the scenario extremes 
of maximum waste·•to-energy systems and no-waste-to-energy systems, and lesser 
differences in vehicular air emissions associated with the type of collection system 
proposed, but none of these differences, in comparison to background levels or in 
comparison to applicable standards or guidelmes, is significant. 

Both Systems A and B would produce air emissions from facilities that 
,vou\d be slightly lower than those produced in an "maximum-burn" scenario, and 

N;C SWMP F,nal GEIS Cxewlwe 5•_,o,,aacy, 8-)-9:i 
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somewhat higher than those produced in a "no-burn" scenario. No exceedances 
of pollutant standards were predicted for either System A or B. 

A conservative modeling of the deposition of airborne polllltants from 
facilities to New York Harbor and surfac!l waters shows that levels of only one 
pollutant-· mercury -- might be increased significantly as a result of integrated 
waste-management systems. This modeling analysis, however, significantly 
overstates the amounts of mercury that could actually enter surface waters. This 
potential impact will be mitigated effectively through a series of measures ranging 
from reduced use of mercury in battery manufacturing (batteries are the major 
source of mercury in solid wastes); a source-separation collection program for 
batteries; ''front-end processing" to remove recyclables, which would reduce the 
number of batteries remaining in wastB entering in-vessel composting facilities; 
and carbon-inJection air-pollution-control systems to control mercury emissions 
from waste-to-energy facilities. 

VehicuhH Air Emissions 

Vehicular air emissions also vary little between Systems A and Band the 
"no-burn" case, ard would be slightly lower in the "maximum-burn" case. The 
analysis of potential ambient air-pollutant (carbon monoxide) concentrations at 
intersections that would be likely to be affected by overlapping traffic flows 
associated with the facililies proposed in Systems A and B shows that there would 
be r>o significant impacts associated with cumulat;ve traffic flows due to the 
alternative systems al these representative iritersections. No violations of 
standards would occur, nor would the "ill\ minirr,_!!_~" cr;teria established by the City 
and State be exceeded. 

Transportation Analysis and Impacts 

To assess the impact that the vehicle trips generated by any particular type 
and size of facility would r.ave in particular regions of the city-· and to determine 
whether or not it would be foas1ble to consider siting such facilities at these 
locations·- intersections tint serve as "portals' \o poten1ially suitable areas, or 
which are typical of traffic conditions withifl these areas, were arialyzed. One-day 
peak•hour(s) traffic counts were conducted for in\ersec\io11s for which there were 
no existing data from studies completed within the past tnree years. These counts 
and the projected vehicle trips for specific facility types wer0 then used as inputs 
to a computer model to predict the incremental effects of these waste
management-facility•generated trips ofl projected traffic vol...11nes at particular 
intersections. 

This analysis of the palfing of specific intersections with the peak-hour 
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traffic generated by specific types of facilities shows that traffic conditions are a 
relatively significant constraint in siting facilities in New York City, The facility 
types that generate the grealest amount of traffic are landfills (because of their 
size) and large-scale composting facilities (because of their size, because they are 
labor-intensive, and because of the amount of material that must also be removed 
from the facility). Of the 33 potentially feasible regions of the City in terms of 
land-use, the analysis of key intersections shows that only seven could handle 
these most•traffic-intensive types of facilities. Truck-fed waste-to-energy facilities 
on a 2,250 ton·per-day scale would generate enough traffic to suggest that 18 of 
the 33 regions would have potentially significant traffic impacts. These impacts 
could be avoided if facilities that generate traffic on this scale were not sited in 

these 18 regions, 

For certain types of facilities in certain locations, these constraints could be 
overcome by the use of barge transport. Another factor that could reduce the 
effect of traffic due to waste deliveries in cNtain locations is that waste
management facilities of comparable sizes already exist in those locations, so that. 
since waste deliveries would simply be displaced from one location to another, 
there would be no net increase over current hovels in ce1tain regions. 

The heuristic waste sheds and facility locations proposed for the alternative 
scenarios were used to assess the poteritial for cumulative effects from a network 
of facilities on a particular intersection. The wastesheds were sectioned into 
quadrants (or fifths, in some cases where geography dictated). and a quarter (or a 
fifth) of the traffic generated by a facilitv was assumed to come from each 
direction to a potential site. When wastesheds for different facilities overlapped, 
the overlapping portions of their \ra'fic flows ,vere assumed to go through the 
same sample critical intersection. The Bronx and Manhattan were deemed to hav, 
no cumulative traffic impacts, because solid 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 intersection. Assessments of traffic patterni 
in Queens, Brooklyn, and Staten Island show a potential for cumulative traffic 
impacts. Tho analysis shows two cumuiative impact locations within Queens and 
Brooklyn that could have minor significant traffic impacts.' For both intersections 

--------
'In ~ssessing whethec a significant traffic impact v,as created, New York City Department of 

Twnsporration guidelines were follower;! For s1gna1:,ed intersections {ail potential cumulative 
impact locations idcnt1f1ed liereiP are signali,edl. a s1gnii1can; impact is defined as followsc a) 
when the volume-to-capacity (vie) ratio inue3ses from a No Build of 0.85, or less than C.85, to 
morn than O 85 i~ the Guild cond,\ion, or by 0.0 I or more when the No Build v.'c is more than 
0.85: Qt bl wher. \he avnrage vehicl~ delay increaseb from the 30 to 39.9 second range in t11e Ne 
Bt,i!d cond1\1on by n,ore \ilan two seconds 1n the Bu,ld condition, or wlien a No Build delay of 40 
seconos or more 1ncrMses by oM second ,n !lie Build condition (all values are for lane groups, nOI 
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basic traffic-signal modifications, namely signal retiming and rephasing, woukl 
adequately mitigate these traffic impacts. A potential cumulative impact 
intersection in Staten Island was analyzed as having no significant traffic impacts. 

Water Analyses 

V\/ater-pollutant impacts would be negligible. The water-usage requirements 
of the proposed systems represent an insignificant fraction of the total amount of 
water used daily in New York City. 

V\lith one exceptio11 -- a dredge spoils dewatering facility -- no type of facility 
would discharge pollutants directly in1o ground or surface waters. Two types of 
facilities, however -- landfills and ash monofills -- would produce leachate that 
must be carefully contai11ed and monitorod in order to prevent the discharge of 
untreated leachate in1o the environment. The remain;ng facilities, due to regulatory 
requiromenls as well as to standard design and operating practices for each type of 
technology, 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-quality" recycling program -- under a conservative set of 
assumptions, could approach eight million gallons a day citywide. 

Public Health Analyses and Impacts 

Considrni;1g all other sources of heavy rnetJI and dioxin, the incremental 
ccntribc.Jtions of mse:11c, cadmium, lead, nicl(el, zmc nnd dioxin estimated for 
Svstern A and B vvould add less than 0.1 perce'lt to background levels. Using 
extremelv cons0rv,nive assumptions for mercury e1~1issions and deposition, the 
projecteo loadmgs for mercury from airborne deposition and runoff indicate that 
from a hcal(h pe'spective, 0'11y mercury 1s ide11tified as a potential wa\er-pollution 
problem. Howeve,, th,s potcrntial adverse environmental impact is overstated and 
v.,ill be n1itigate.d bv the reduction of merc,nv i'l the ·,vaste stream. 

Air quality 1n New York City occas:onally reaches unsatisfactory levels, 
particularly due to elevated ozone levels, which in turn depend on emissions of 
oxides of nitrogen and hydrocarbo11s. The proposed systems would contribute to 
the NOx and ozone levels in New York City, but only to a slight degree on a 
citywide basis, particularly in compariso11 with veh;cular air-pollutant sources. (It 
should be noted in this co'ltext tha\ simultaneous reductions in emiss;ons d\JS to 
the closure of most on-site medical-waste and apartment•house incinerators would 

the overall ,ntersecnon.l 
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produce a net environmental improvement.) 

For all of the relevant air pollutants, the maximal ambient concentrations 
calculated by air-modeling analyses are well below the relevant standards or 
guidelines. For 10 of the pollutants (carbon monoxide, particulate matter [for the 
annual averaging period), sulfur dioxide [for the three-hour and annual averaging 
periods], antimony, copper, lead [which is of particular public health significance], 
manganese, selenium, vanadium, zinc, hydrogen fluorides, polychlorinated 
biphenyls [PCBs], and polyaromatic hydrocarbons lPAHsl), the Hazard Index (HI) 
lies well below 0.01, which shows that these are of negligible concern.

2 

For mercury, the Hazard Index is greater than 0.4, which indicates that 
mercury levels approach the standard. This requires careful attention to assure 
that standards are not exceeded, and efforts should be made to improve the 
margin of safety for mercury. This is also important because mercury figures 
prominently as a water contaminant as well. The mercury contribution is 
potentially important because of the propensity for biomethylation and 
bioamplification of methyl mercury in the aquatic food chain. Since this has 
implications for both ecologic risk arid human health risk, steps should be taken to 
reduce mercury releases. These include 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 emissions. 

For dioxin, since there is no guideline or standard, the reference value is the 
maximum concentration predicted from the proposed Brooklyn Navy Yard waste-
10-energy facility. This value was examined extensively in a publicly scrutinized 
health-risk assessment, and found to result in an acceptable risk; the resulting 

Hazard lndex is {HI> 0.3). 

For carbon monoxide and cadmium, the Hazard Indices exceed O 1; 
although these levels do not pose an immediate health concern, they have a smal 
margin of safety and should be monitored carefully when the proposed systems a 

implemented. 

Water contamination can arise from direct discharge of process water, fron 
runoff or leachate, and from airborne deposition. Only a few of the facility types 
discharge process water: the main release would be associated with a sludge· 

2 The "H~2ard Index'' \HI) represents the rat,o of the maximum pollutant level, divided by the 
relevant standard o, grndel,ne. This calculation can then be "graded" in terms of its significance I 
a 'yardstick" called "Category of Concern· (CA 11. If th~ !<I is less than .01, its CAT rating is -1, 
which represents a negligible level of conce,, A HI v-,hich shows that the pollutant concentrntio, 
is at least halt as high as the standard \i.e., greater than .4SI would have a CAT rnting ol 5. 
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pelletizer system which releases significant quantities of chromium, copper, lead, 
mercury and zinc, The only other significant process-water discharge identified is 
lead from the mcineration of med;cal wastes. 

In terms of 1.he overall loadings to New York Harbor, the incremental 
contribution from the proposed solid-weste-management systems for arsenic, 
cadmium, lead, nickel, zinc, and PCB's would amount to less than 0.1 percent of 
the total input. The added contribution of mercury is discussed above. {For 
dioxin, there are no available background data with which to compare incremental 
loadings to existing conditions.) 

Energy Impacts 

Solid-waste-management systems can .i_S:f-. energy, nr.9...Q.!J..Q.sl energy, and 
"save'· energy. Collection programs, processing and transfer facilities, and landfills 
all use energy. Usable energy is also produced by two types of solid-waste
rnanagement practices: methane gas can be coilected from landfills, and steam 
and electricity can be generated by waste-to-energy facilities. And energy is saved 
when recycled materials are used in place of virgin materials in manufacturing 
processes. 

In both proposed systems (as well as in tl1e benchmark cases) •· unlike the 
no-action/projected baseline system -- more energy would be produced than would 
be usnd By far ihe most significant beneficial er,ergy impacts, however, would be 
the sav1r-gs due to llsing secondary materials rather Chan virgin materials in the 
n1a1,ulac'.'Jrc. oi new prod,1cts {an impact which, es noted in the discussion of 
secondary economic impacts, would in all likelihood take place predominantly 
outs;de of Naw York City). When the effects of these savings are included in the 
ca:culatio.1, th!o oositive eruorgy impacts increaso by an order of magnitude, 

Land-Use Impacts: 

Ac1eage Requirements 

System A would require a total of 315 acres {excluding landfill requirements) 
for MSW fac;lities System B would re.quire 265 acres. -:-he difference between 
them is due to land•intensivo windrow composting facilities for leaf and yard waste 
in System A; System 8 would use more land-effa:;ent in-vessel composting 
facilities to process a greater volume of organic wastes. The "no-action"/projected 
baseline alternative would require a total of 170 acres. 

MSW Landfill/Ashfill Volume Requirements 

NYC SWMP f,na! GEIS e,ecu!,vo S .. rn-na,y, 8 ; 92 
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System A would require 5,800 cubic yards of combined landfill/ashfill 
capacity a day in the year 2000; System 8 would require 4,900. The comparablE 
amount of MSW and ash that would require landfilling in the no·action 
alternativetprojected baseline would be 28,500 cubic yards per day in the year 
2000. 

Visual Impacts; Impacts on Wate1front Usage (and Consistency with Coastal-Zone 
Management Objectives); "Quality of life" Impacts 

The visual impacts of waste-management focilities may be thought of in 
threB general categories: vertical interruption of aesthetically significant viewshed 
(including the blocking of sunlight), horizontal degradation of aesthetically 
significant visual resources (e.g .. meadows, lakes/streams/1/\,aterways], and the 
general visual appearance of the facility itself in terms of its "architectural quality" 
and design and operating characteristics (e.g., enclosed vs. unenclosed storage of 
incoming and outgoing materials). The latter sort of visual impacts can be 
mitigated to varying degrees for any type of waste-management facility through 
high•quality architectural and operational design, landscaping, and lighting. 
Mitigation of the second type of visual ;mpacts, "horiz.ontal degradation," is 
primarily achieved by siting "big-footprint' facil;1ies to avoid scenic and historical 
resources. The first type of visual impact, which is due to a facility's height and 
mass, is a function of the value of the viewshed that is blocked, and of the 
accessibility of that viewshed from the direction(sl that are blocked, These latter 
effects can be mitigated both by appropriate siting and by architectural and 
operational designs that minimize the effects of a facility's height and mass. 

Waste-management facilities may be roughly grouped into two categories ir 
terms of their impacts on visual resources Small-scale facilities, in general, woul< 
have an insignificant impact on visual resources almost anywhere within New Yor 
City. The large-scale sorts of facilities would l1ave a significant negative visual 
impact if located in areas that blocked views from a residential area 01 views to 
which a significant number of people had access (e.g., from an expressway); if 
such a facility were developed at such a location, appropriate architectural 
treatment of height and m.~ss would be particularly appropriate. 

The impacts on waterfront usage are genorally consistent with the 
Department of City Planning's current weterfront planrting goals, as well as witl1 
the Coastal Zone Management objectives. 

"Ouality-of•life" impacts, or effects "on neighborhood character,"' are in a 
way the "bottom-l>ne" effect of a congeries of particular impacts -- e.g., noise, 
traffic, visual impacts, odors, air pollutants, vermin. These bottom-line impacts, 



which may be positive as well as negative, may be felt in such phenomena as 
property values or the types of businesses that are encouraged or discouraged by 
the development and operation of a waste-management facility. Negative impacts 
of this sort are best mitigated by selection of appropriate sites; appropriate design 
and operating controls are also importa11t. These concerns are most significant in 
the case of the handful of large-scale facility types -- compost facilitles, waste-to
energy facilities, and landfills -- that occupy the most acreage. Most other types of 
facilities would not be out of place or particularly noticeable in most light-industrial 
or heavy•commercial areas of 'lhe city, many of which closely abut residential 
neighborhoods. 

Noise Impacts 

No type of proposed waste-management facilit\l {if properly sited\ would 
produce noise impacts beyond the facility boundary. Collection-noise impacts (i.e., 
truck noise, particularly the grinding/crashing sound of compaction cycles) will 
have a greater impact. The difference in overall collection noise between 
sconar;os, however, is insignificant. 

Odor Impacts 

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

Si\ing Impacts 

To ensure that the Zoning Resolution appropriately regulates the siting of 
waste-management fac•lities, the Department of City Planning is drafting 
amendments to the Resolution. The proposed amef'drnents, among other things, 
distinguish between type.s of transfer stations and othor handlers of discarded 
materials, such as recycling drop-off, buyback and redemption cente.rs, which have 
less of ar. impact on the character of the surrounding community. 

The proposed zoning framework would establish a new "\Naste-Management 
Facilities"' category that would include transfer stations and salvage facilities, 
including junk vards and vehicle-dismantling yards. These fac<Hties could be built 
as-of-right (provided that all other applicable regulations are met) in zones 
designated for the heavies! use IM3); these facili(ies would be permitted in other 
industrial zones Uvl 1 and M2) if stricter operational standards could be met. Buy
back, redemption and drop-off centers would be permitted in certain commercial 
zones, where they would be in closer proximity to residential and business areas 
that they service. 

NV~ SWMP F,n,I GflS Cxewt,ve Surnmacy, 8-7-82 
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(Direct) Economic Impacts 

The total cost of MSW management under System A is projected to be 
approximaiely $1.69 billion in the year 2000 ( $203 per ton overall) lincluding all 
residential, institutional, and commercial waste), and the cost of System B 
approximately $1 . 75 billion ( $210 per ton); the no-action/projected baseline cost 
would be about $2.03 billion ($243 per ton). The total cost of the sludge· 
management system in the year 2000 is projected at $211 million; the total cost 
of the medical-waste management system is projected to be $23 million; the 
construction-and-demolition debris system is projected to cost $523 million; the 
harbor-debris management system is projected to cost $11 million; and the 
management of dredge-spoils genersted by the Department of Sanilation is 

projected to cost $4 million. 

Secondary Economic Impacts 

The proposed MSW systems would have more beneficial secondary 
economic impacts lhan would the no-action;projected baseline. System A would 
add a projected total of about 9400 jobs over the no-action/projected baseline 
level, 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 in this tally (though many of these robs may be outside New York City), 
the additional job toi<Jls would be on the orde< of 22,000 for both systems. 

General Cumulative Impacts From AH Programs for All Waste Streams Combined. 

Taken as a whole, the comprehensive integrated solid-waste-management 
systems proposed (Systems A and Bl would produce an overall improvement in 
environmental quality in New York City relative to the "no-action" alternative 
represented by the "projected baseline" for the year 2000. while also reducing 
total system costs through the more effective delivery of waste-management 

services. 

Direct air•pollutant emissions from waste-management facilities would 
increase (in relation to the projected beselinel. but these emissions would be 
largely offset by reductions in air emissions 'rom utility boilers th8t currently supply 
steam and electricity in the city. Vehicle miles travelled would not appreciably 
change, Facility acreage requirements would more \h<Jn double. 

$300 million fewer dollars per ye<Jr would be spent on the system by tax 
payers and businesses. Instead of being a net energy consumer, the city's solid
wast0-management system would produce eriough energy to supply the electricity 
for over 400,000 households !while savirig enough 0nergy from the use of 

NYC SWMP f,,,,1 GE',S becl't,vo Summa•y, 8-7-92 
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recycled materials to supply the electricity for over 10 million more). 

The systems proposed in this plan would minimize the negligible public
health 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 environmental assessments 
for those facilities.) 

There would be no overall decrease in the "quality 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 recyc!ing, composting, and 
incinerating wastes should, in a general way, improve rather than diminish New 
Yorkers' perceptions of how public services are delivered and of daily life in their 
neighborhoods. 

There would be unavoidable short-term adverse impacts, compared to the 
projected no-action baseline, associated with the construction of the new facilities 
proposed. These short-term localized impacts will be examined in detail in the site
specific environmental reviews for each proposed facility. 
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FIGURE 1 
WASTE STREAM COMPOSITION 
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FfGURE 2 
PROJECTED MSW COMPOSITION 

Other 

2000 2005 2010 

___ floueehold Hau.rdous 

Highlight



. ~~ ,. · :·::.,.- _ ·- .,,__ h~>-JG-_s,,J3,/?J;.>¢"-,~ow~~-'-""-~~-~ ----·• ~- •· - · •· -

FIGURE 3 

' ESTIMATED RESIDENTIAL GENERATION BY BOROUGH 

T 

' D 

14000 ~~~ 

12000 

10000 

8000 

(!000 

.;ooo l p____..,;y/_...33,J [?:~ ~ f~~ ~//4 

20001- -
I 

WINTER SPfHNO SUMMER fAU .. 

ANNUAL TOTAL • 3.6 MILLION TONS 

BOROUGH 

C:::J STATEN 1SLAN0 

W;J QUEENS 

I 
L--:J BROOKLYN 

E2] BRONX 

lll!ll MANHATTAN 

! 
" t 



• z 
< z - z ~ J: • ► Ci • ., 

" z z " X :::, z w w 0 z z 
0 ► w 0 0 z 

0 , ~ 0 • " < 
0 • 0 • • , er: 
" D [l D CJ I 0 0 • m 

>-m 
"' z z - 0 0 - ,-

f - z ti: 0 -a: ., I LU _, 
' ::, • z 

" 11 • w w 

"' z w 
(!l z '" " ,. 

0 , 
0 • • -' 

1f 
C < -' 

~ --(.) 
0 0: 

0 I-
LU z _, :a: " "' • :, ::;; • 

" 0 z 
(.) " 0 " w w 

► !;;: % 

• ::;; -1-- • • 0 0 C() • • 0 • 0 0 w • • • • - -



a: 

~ 
(.) 
UJ 
ff) 

er: 
0 -, 

"' ~ 
>-ca 

" ""--

\ "' 
_ __I " 

z 
" 0 
f F 

z 
0 .., 

z 
~ 

0 
• -
" 

f· 
0 < 
0 er: 
• UJ 

z 
w 
(!'J 

:s: 
(/) 

I t. " 
-' 

' I 
-

L 
w :. • • "' • "' • 

~-
• 

~ 
..! 

0 ;:'!i 

\ 
" 0 

" t-

• • 
·-

• .... 
< 
" "' ::;; " " "' • "' _, 

<C z 
0 
(J) 0 0 

<( 
0 0 
0 0 

LU • 0 
0 " 

••" s 
% 

~-- ---- -·" • 
0 

~----
• 0 • 0 • 
• • 

0 0 
0 • 

• 0 • 0 
0 

" 
• 0 

" - 0 • -
(/) 

••• 



r1, ~---·~-~.--~~---·--------------- ·~-' ----~"-~---

w • 
• 0 

;: 
! 

>-
I-

0 

- ! 
'-' 
z 
0 

• ! 

ti: ~ 

• 
" 

0: 
w ' " z 

" 
Wo 
0 o 0 0 

0 

• • 0 • ·--, 
0 0 

0 - ·-u,O 
J ;; 
hr· w I- N 

0.lU<C<.\WZ>-

ft • >J) 
;I"' " " ' 1;·: ~ ,i: N r ~ 
i)v ~ w"' I+ ,_ "' rJ: !!' \'. "' -1/ 0 

' t( 
UJ 
0: 

, 

0 

• i • 
0 

0 • 0 

f < 
I 

' 0 
• • 

• 
~ ' 

I• UJ ' 
• ,- • 

() I 

Q 

UJ 
~ 

I 

0 I ' 
0: 

' • 
0. ' ' • 0 • 0 

i 

~ 
0 
0 

••• 





I 

i 

l 
0 

r 

~ R it :'.: ill 1f ,j in ~ -,,~,,>3 3 :::'
0

• 5 i'.l7f1('"''] 
"'"'""'""d"'-"~"~ _,.,..;., , 

~.;:Qiii\'lt::[!' 
.,,_,..,,N-dO 8 

ll -
C 

' 

c,,,,, 

(\:., 
c-- '· 
, .\' .._, 



.§:Jii3§§:11e:§:3 
,[aa,f"il_5[[ 
:s:~ttl!-11.[~a 
mmasiiill* 
~i¥il:Qq~i? ,,o,·~!'l~~fr2 
~ ~~c,o,J)••"' 

;;ill"~jr,-fit"i. 
~Nr~~~~~;!: 
,,li!''!' i1~-~w 9 6_~-i 
,,,-i-,i~;:\1g3 
e- "' 0'"f.'"-~ ~<P"' -~~,;cc, . .,-oj[o.1!.~~ 
~-~[co,,&f!J~ 
o-"'~ 0 -,,~ 
~ii"!'i,9'<,~8. 
'!ij"'~"''" f; "- ~-~s-"' ~ 

o -·o "· l I ~ I t ~ I 
J~~-i~" 
]i ~] g, • . .. 'fl 

g -., a' 
"" i" 1,/ 
i ? a I ;;; t " 
" " ' - ' i'f a· Q 
_i.l -~ ~ 
I 
! 
l 
< 

i 
j 
! 
f 

I 
f 
I 

' ' 
I 
" ! 

i 
w 

" " ., 
i 

' $ 
~ 

; 
! 
! 

I 

I 
' 1 

' ! 
i 

l 
1 
' I 
" $ -, , 
j 

" ' ' ' ' I 
s 

i 

f 
~ 

I 
i 
i 
' ' l • I 

t 
s 

' f ,, 
} 
I 

I 
' 

·' 
,.! 
I"~-

I•~! I i ! f~iTjJ~1 ! t if,f§;;;,;;::.!l~,"tl..,g [ 
~- -cg~ 1"'11?~'"-
%~ a.iii -,"' l -- ,, s :,:: J\ I/' 11' '·i[i-
lt ' I i 
'" ' i 1::e: I · ' ' ' I 

H-++tt tt1 
, I I 

111, 
)f 

iii' 11,1·-[i ,1, •1",~''":il~\2 $Lidi_o,8~ 

,l,l, 11,li ,Ii 
;:; IB•~ % 8:iil?, 1£. V, -, N ~.J."c ~ 

; I ' 

I i • ;ii. 

l.i.-J, I• I; 1, [,eµ,_,."""1'4'1"1' 
,. IJ,, ! ~: ",IJ,, ,I J,j, 
;.~ ial !';-"ITT t:::: 1: ~ ii!l'c '"l1 wL!:l ii\ 
l'.'J ~ :;J \:1"',.,"' "'"' ~.~ "'~R ~w· r-!"!"' IS e: ~ '/i I§ )2 t" $ Ci ~r1.(_ 

' ' 
I 

. ' ,, 
_ -..~c~••t 1~1am~-~-.. 

~~-gj:,;; ~,'Ii:'£~~ '-",8_81~1.1 
i i i I : 

I~ ~·I• I .. ',1', 0 i[~,I l•I" r;; "'""-"'"'"-'""""''1'"it»! 
i i1'' 'j''' iii ,i,f1; , 111"1,, !JL.· '"· O' ~ v, "' -.. ·"-· " "' -.. jj 0, ' T I i 

! i ! I ' i I>' 

' ,; '0 ~r ·• '> U' 0, ~ 0 ~ ,._ N , ·~ 0 E1~ ~ "'. t~I~ ~ii;;~ ~t' 
; ! . ! 

,, INi" 11--~u,-s,,.I '""' 
19 J°'l;f - j> '"'·/a fill:*.,.,"''"' 8' -:i lii;2:i",i1tii1i,1li1'. 

n I , .. 1 L1·, 
H :~[~I~(;:,;'.'; fm1? '.:; ~io:: ~;: 
,- "

0

'" "" "'(("'1'"f' 
¾ I,!· : -1-1, i I· ,I ·I" 

_J ··--.."'"'"'··".0-.:...b•-·O 

",,i,.,,I.,_, 
~-L" ~ J:•8 si&ltce'="=s 

i 
w 

I g· 
s 

i 
l 
a 

I 
a 

i 
i 

' ' ! 
< 
~ 
$ 
? 
" ~ 
fil 

' ' ii 
\.'.I ,,., 

iii 
I 
k 
ii[ 
1, 
' /;1 

k1 

I 
1,I 
;+ 
11 
i:, 

' <\ ". 
(' 

" 
' ,' 
" ,, 

' /: 
i 

" I 
:: 

' 
' ii 

_, 
.;i: 



~ 

" 0 
> 
' • • 0 

t". 
e 
" t 
I 

I. 
z 
); 

1: i • 
' ~ " 

f 
w 
a .e 

' 0 
0 
> 

' ~ 
0 

l 
0 
0 z 

J 
" li .,, 
" 0 
0 

' ~ 

' 0 
E 
0 
0 

I 1 

i'~.!g.:. ! 3 §~·:~~•I" ... ~ IB § ~ 
r~ t ~ ~ ~ ijlil!~ ~ .- ~1:2-1t ~ 

! 

, 

i • 



TABLE 5 Material• O,,,,ignations for Projoot.d Total R~s,cloatl!\I Muo'cip•1 Soikl Waste 1:,, >sew York Crty {To,s P"' Year) 

~~ -:r""" ""T msj: ;>(JOO 

""'"""' .S Ca,!""" '50 "" 17" B 0, W 
"""""'"'1 30>2e:J ,07:X,, 30;1,\$ 

Dffoo, c=,~" P,w ""·'"' 35,o_s, "·"'' 

Boo" Hl>ocabc"'' ~ '5,5'5[ 

"'"'" e,w - "'·=i 
Cleo; H~f'EC>oo,a,,,~. noe,1 

Co~"" t• D"E Co~ '""'I 2' "°'' 
'·""'I ,.,,, 

'''"'' """"': "' """ 
Gre,o 0e• c,,,,to,....,I ,,7'" 

c,,~ PC""''"""' ,, m;I 
PVLi sy, 

cc,,,,,,,,. • ..,.,I ,._,,.,. 

""'° c,,::;·';,~:I ;·.:",)I 
Glass Co~~o,-, · G•°"a ~• , 

G,.,,, tone,w,. s,,,ffi.[ ,t "'[ 

s=c,o1ao~~-F,,,1 •rs,,
1 '"'°''""" °'""'""' C~,s s °"'1 "·''"1 

;:c::::I ::·1 ,:·:::1 

'" ''" "'·'"' 
"'-"' "'·-, 

1'9',>S ·oo "o' 
""' 36° 2681 

"'S3"' ,,,:"·'I s=' ;:'.:I 16",',,I 

'·""' ··~ '~"" ,,,,77•1 
''""" •5 07• 

s "' 
l◊~'IJ 

3',2"31 ><- "' 
39 ,,,,1 ""-'" 
a. resi ,0 071 

'.~-~~1 '".s,I 
"·"'' ,-1 ,,.,,,1 

' ,., ' '"' 
'"'·'1 '"'" 
' "' 

"" 
'''·""" '" 3,.s,) 

:JC?,1,C 

__ ,,, 
·-1 ,,,, .,,, 
w.= "'· 
sc.ml 71,111 

1(l(',04ij '"'·"' 
"·'931 ""'"" 
e&5'6 S7 S2C 

"·'"i 0 ''" 

00 "I 2'1,>Sl 

f,NS '· '"' 
"'-"''1 "·""-' 
" /'41 "·'" •2,0,,i ,,,,,, 

"'"I 
.,_ 

" "' ,i ,OC£ 

z,,«,s., 
,,_,,,,[ 

"'""'""'"'"" = '"I 
ren,., '"·=! ·r2 ,d "·'·"' °'' '"I '"·"' 

"'''"'"'"' ,03•3
1 ,,,,,I "·"" 2'533 "·" 

TQ1'.oJ..•~=•"" '·"'·"r'· '·""-"''I , . .;;;:;,, ,,no:.,.,1 1,!16',N 
COMPOOTABl.SS' 

N6>0arn>JR'OO CA>,01<,o,j', "1 187 85 95a AA mi 0C <?01 SC "' 

~""'"""~" ,,o:,&",I .,,_,.,.i ,&o•d '""•"' 
~,,,,,,,~,,., ,,, 0, 01 '"'-"'' 10,,,,1 ·o· .. 01, 

o,,w, '''·"""II ,o.,,,.,I o·· ml ncm 
Fc«w .. ~ '"'·"' :,.'°''"I '"·'·"''I """" 

B2,6C'S 

~"c Ocg•= ,~, =I Z"< SF I 24' ""i '"•""I 
B·,,>'Sto~p '''"~- ,<a;, ><.5~' ~•''·-· 2~m 

.~ .. ::::.~:~~"::! ··:;1 ··::~~' 1,1::::~ 
Msc G'"'" 7,857: eo•ol aw, 8:,SJ a· 

M"" F•""'" "'·'"I se ,,,, "·"'"! "·""' "·"" 
c'""'" ' ,&, , ""°I ,. '""'I s =1 '-'" 

µ" '""''""' " ""'I °"·""' ,,,,,,,,, " *'I " """' Pe~o,do_,! 3-3 ,c',O; "1~1 :,s,; 3" 
Noo-"estcde "o,s,,o,I 070 "'"" f.9!, 71< r,o ,,,__! •. ,, •. P,,,,,,s,i,em,F""'i S5611 o= ,,, 5''2 seas 

t~c,i:a..,si,.,,,, w,I ,o.i '" 1,0 '"' co,=•,.,1 1,2,,1 ''"" '·"' ''" 
1357 

~Wc~w,~, "°"' o,,I ,._,_ i)e,7 

Moo H,-,,.ohcid Ham,,,,,o w ... ,~

1 

'-""'I e,oeJ :, ·e., 3'¥ 

~"- '""' 'l8"" "'""'i '"""' '''""'"' "'·'"" 70,01' ,.,,,,.,,, ,;.,,1 7 

:=========~~'l"t"l~,,;;1 

.:""'' '°"'__.l!.'L ™""" _ TOrA'i:' -""'·"'Er '"·"' n,1~ ~.W.650 

TOT Al NEW YORK CITY 
RESIDENTIAL MSW -·-
• lheoe ""'-'""' ,ef,.c, t•o a, °''"' ~•, ~ op;.,<,d '''°"'""'' '"""'P°" ., 1'G ,>ac 

cl so,,, of"""" ea;,,, , "'""""" De "h•a" ,,~,,~ · 
- F'hooa~x'<, """ O''OO,Y be•ag '"°>"'"" b'y ,,, NV(' Sao!ati~o Dapa,ac=, 

O\~ "'''of'""""'""'°''''"'""'"'½, reeychao 

B7/W 

i 

I 



TABLE 6 

I 

r;;.;,,1'WIC'5' -

Co•,cs<tEc C.,.•"o--A"dl 

~-,·"/ 
O;fc,e & C-o~,-<e; "'"""I 

""""'"" r,1os,, 

"""'' ""'' "''-"O" .. I ,.,~eo "*' -· 
Clooc HOSC °"~""'" 

Co~,W "DPC C<o,~•,,. 

lf'DF 

,.,,,, ~ """' 
3,.,,, •cT Co·ts•o,•" I 
Clea, ?F' Gcoto•o,,~ 

= 
°"'YO<opY~"A 

Moo P"""' 

G"" °"°'~"". ~""" 
"""'G""'"" """'I 

F'°" c,~a.aera - r ,,,1

1 
AlcIT,,,~ S.,e•e,e Cao, 

'"" ,,,,~'""'"I 
'""' ''"'""'"•' 

B-r,,~'Cass 

''°-"'' 
"'·""' 
""' "' ,,,00o 
'·'"' 

3'5 "' 

''·'"' ,,,,ro 
"' '"'·''"' 

O,lfh 

10,',S., 

'"' 
"" 

""' 
'-''"' 
,,275 

i<.'¼ 

2','7' 

;.;-r µ,,_ 
''"' ""' ""'°II ""'"[ '"' r.--s[ ,,_, m '"":,." 

""'--"'I - .... 1 ,531,,., 
'"'"" ,,o,s ,,oo' 
'·"'' ,w.e r.,te -~,, 
' ,-' 7,0W ,, 
" ""' 

51'7 .,,,.1 -,, 
05,SOS 

' ,,, 
''" 

s,· ·"'' 
"-'"'-' 
JOCCG 

"" 
''6 '" ,- ,,.1 
,,: ... I 
"', 
"50/ 

"·"'I ""1 ' '""' 
"""I ""' 
""' "· ,,._,I 
s 0,,I 

,n.,se 
"?>3 

"·"'" 
'" .,, '" 

s,-7 

-sn;, 
80<0 

'·"" '<36 

. '" 
'"' 

2',0S-1 

,,~.-:~1 
" "'' ,,.,,,,oo 
iO,e,· 

3'7 '10B 

'1,057 

1S ''"' "",-,, 
:,,;7oc;,; 
,.,,oa, 

'701" 

oo,ass 

'-""' 
~e 

3',260 

" '10,405 

5,,0S 

2' '°" 
'" 3',00< 

7"7 

' '" ,~ 
,w 
G,O" 

26,3'1 

ssoo 

'·"""·"" 
''·"' 

384,.W, 

"·°"' 
15,77? 

rmn, 
~m 
',o '" 

r' 
~o .... ,c,,,,l.Aiiu;s,»o•,-=,.•osr""Le'' , 1 ""'·""' 

. ,,,,,~ 

""·"' "' "-
"""'' ·CE,:x,; 

• :::1 "'· ,,, ,n 
'"·"' '0,871 ,,,. n ,,, n 

,~I '" '"i ,.,, 
" ,,, 

F,e,,i '"-"" "'·"'I '"'''" 
M,,~ Gl,""I ""·"'--'' '" ~" 1S2 "--'-

"·"' '•"'<" 110,snl "" ,,_,, "' y",' c,,,,~.,,,1 J...--,,1 ,., ,,. 
M,,., '""'"'"""' ·, "'',I ''"'' ,c,s;I 0,,-,,,,.,1

1 

· ,-, s, "", 

""'·-1<•<, "'"''" "[' ,-, ,s, 
,, "~''""',-r,~:/ '"' "" 2ss>I 

D~ "" ""'''""• ,,., "''I "'1' 
, ''"' i,>2' 

Ce,""'""'[ iO ,C M,,.c,.w,,,,, '"I as, s,a, 

Moo "°"''''" -l<L>c,cess "'"''' o ,,,, 1 '·'""' %c,, & see /<,',75 
Roto,.,I W '"'I ·,,,, 's,, ·,,c, u~cej •,so-,I SC•• S,&10 o,o·, '·'" 

~.,., ,,=' '1'1, "·1= ''-"""~'-&![, 
i-----------···-------E:~.C:·, ----'~·""-' • .._2c~t= >'"186~ ~~ "''·"'!.' 

"°'"'- ""'·"' oa,,m ..,_.,, .. ~..,, .. ,,,o· 
l:foTA"i""mWYORK/;1n 1· I ,.. ·~· -·~- ··-·· 
1!011-f!E~~L MS~. -!c!~-'~2.??L~1::L~- ,,,~~ 
' ""'' catogo,"' ,ste~ t' "e,sts" M<i ,<cpo<bO C•og.-~"nS O•~e,OP<O I" las,, •• , 

- W,, d ~ ,00 "'°"'" "-'>~TI>C" <e •o,gi, <-~' ~ " 
"• "1.cnotDo" a -,; a'""'' S, ,,g ~c,dOO 0/ :Oe ~YC Soc•t>1" , CJ,os~TI,,,,, 

O'~~• ,,o;, cf""''' ,-, ,o• "-'"0''""' '"' "cy<,"S 

6,7/32 


