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Abbreviations and Definitions
Agitated Bay

Compost technology comprised of concrete channels or bays through which
material is slowly pushed as it is periodically turned by an overhead flail
or agitator.

Biofilter

An engineered bed of soil, compost, and/or woodchips covering a distribution
system of perforated pipes. Contaminated air is blown into the perforated pipes
and biologically “scrubbed” of odor-causing compounds as it diffuses up
through the filtration media.

Capture Rate

Weight of recyclables collected divided by the total weight of recyclables present
in the waste stream.

Centralized

Strategy for capturing the organic fraction of the waste stream, whereby
material is collected from a number of outlets and brought to a centralized facility
for composting.

Composting

Compost

A dark, crumbly, nutrient-rich material resembling topsoil. The end product of
the controlled decomposition process known as composting.

Composting

A large, rotating, cylindrical vessel (resembling an elongated concrete mixer)
used at composting facilities.

Drum

3

Compost
Givebacks

Events held in the spring and fall around NYC, where compost made
by the Department is distributed free of charge, and backyard compost bins are
sold at a subsidized price to City residents.

Compost Project

A compost outreach and education program sponsored by the Department of
Sanitation and run through the City’s Botanical Gardens.

Curing

Maturation period required for compost to become stable and nontoxic to plant
life.

Decentralized

Strategy for capturing organic fraction of the waste stream, whereby composting
operations are set up at a number of decentralized locations. See also “On-Site
Composting.”

Composting

Department, DOS NYC Department of Sanitation
Districts

One of the 59 administrative districts of NYC whose Boards advise Borough
Presidents and City agencies on planning and services. Sanitation Districts,
designated by the NYC Department of Sanitation for operational/administrative
purposes, contain the same boundaries as community districts.

In-Sink, FoodWaste Disposals

Motorized grinder attached to sink, which pulverizes food waste for disposal
in septic systems or sewer drains.

In-Vessel, Food-

The controlled decomposition of food waste in an enclosed container.

Waste Composting

the Lawn

A public education campaign designed to get New York City residents and
their landscapers to not bag grass clippings for collection.

MGP

Metal, glass, and plastic items collected in municipal recycling programs

Non-SourceSeparated

A waste management strategy where the responsibility for segregating
targeted material is transferred from the generator to the processor.

NYCHA

New York City Housing Authority

On-Site
Composting

A strategy where composting operations are set up at the site of waste
generation.

Organic

Material derived from living or once-living organisms.

Windrow Turner

Any piece of machinery used to flip or agitate piles of composting material in
order to introduce oxygen.

SourceSeparated

A waste management strategy where generators segregate designated materials
for separate collection and processing.

Tipping Floor

The area of a waste-processing facility designed to accept incoming material.

Trommel

A revolving sieve shaped like a cylinder used for screening and sizing compost.

Windrow

An elongated pile into which organic materials are formed during the composting
process.

Leave it on
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Items currently collected in the
Department’s curbside recycling program
include mixed paper, beverage cartons,
bottles, cans, metal, and foil. Citywide, the
recycling program diverts about 20 percent of
the waste stream from disposal. This translates
into 2,200 tons of material recycled daily.

Director’s Note
The New York City Department of Sanitation
(“Department” or “Sanitation”) is responsible
for collecting and disposing of roughly 12,000
tons of waste generated by City residents
and public institutions each day. A private
sanitation infrastructure exists to handle the
additional 12,000 tons per day of commercial
waste generated in New York City.

The organic portion of the waste
stream—materials such as leaves, grass, yard
waste, food scraps, and non-recyclable
paper—can be recycled into compost.
Compost is a product similar to topsoil,
and depending on its quality can be sold
to landscapers; used to beautify City parks,
ball fields, and gardens; distributed to City
residents; or used as final cover for highway
landscaping and landfill projects.

The Department of Sanitation’s
Bureau of Waste Prevention, Reuse and
Recycling (BWPRR) derives its name, as well
as its mission, from the U.S. Environmental
Protection Agency’s hierarchy of preferred
waste management practices: Reduce, Reuse,
Recycle. Through a variety of initiatives,
BWPRR encourages New York City residents,
government agencies, and private businesses
to prevent waste before it occurs. BWPRR
also administers the strategic planning and
public education for the Department’s various
recycling programs.

BWPRR formally incorporated
composting into its larger recycling program
in 1990 when the Department composted
1,000 tons of leaves under a pilot project at
the Edgemere landfill in Queens. The program

Recyclable materials at the curb.
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Examples of some of the Department’s composting programs: fall leaf collection, on-site composting at City
institutions, and food-waste composting on Riker’s Island.

• The nation’s largest in-vessel,

has grown significantly since then. Today, the
Department diverts an average of 47,000 tons
of organic material a year from export and
disposal. This organic material includes:

food-waste-composting facility at
Riker’s Island.

• Citywide compost distribution to

• 20,000 tons of leaves collected in 34 of

parks, ball fields, community gardens,
and public greening projects.

the City’s 59 Districts.

• 7,500 tons of food waste (including

• Unique public education programs

wood chips) from five Riker’s Island
prison facilities.

through the City’s four Botanical
Gardens.

• 2,500 tons of Christmas trees.

• Pilot projects to assess the potential
of different composting techniques
to divert additional organic material
from the waste stream.

• 7,000 tons of private landscaper yard
waste.

• An estimated 10,000 tons of grass
clippings and leaves that are handled
on site by City institutions with
technical assistance and education
from the Department.

How much organic or biodegradable
material is actually in New York City’s
waste stream? A recent snapshot of a “typical”
community reveals an interesting answer. In
February of 2001, the Department conducted
a one-week, waste-characterization study in
Staten Island District 2, a low-density district
with a recycling diversion rate close to the
citywide average. Post-recycling, the study
revealed that 55 percent of the waste
stream is biodegradable.1 This includes
paper products, food, yard waste, and other

To accomplish the diversion of
this much organic material, the Department
oversees a wide variety of composting
operations and educational projects. These
include:

• A separate leaf-composting site in
each borough except Manhattan.

1

For qualifications and methodology, please see Appendix I.
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readily biodegradable items that do not fit into
these categories, such as diapers, animal
feces, and cut flowers.
Composting represents an important
option as the City looks to increase its
recycling rate in the face of the closure of its
last active landfill and the mounting cost of
exporting garbage. What is the best way to
extract and compost this biodegradable
component from the City’s waste stream?
Any answer to this question needs to take
into account NYC’s dense urban environment,
where space is limited and valuable, and
compost facilities are difficult to site.

Collected leaf and yard waste is de-bagged and
then placed in rows to degrade.

Through a number of pilot and
ongoing programs over the past ten years,
the Department has looked at two overarching
strategies to recover the compostable fraction
of the residential and institutional waste
stream: centralized composting and
decentralized (or on-site) composting. The
centralized strategy involves collecting organic
material and transporting it to a centralized
facility for composting. The decentralized
approach entails composting organic material
at the site of generation. This report
summarizes the Department’s experiences as
well as its recommendations for advancing the
most promising aspects of each approach.
I would like to thank Venetia Lannon,
Deputy Director of Composting at the Bureau
of Waste Prevention, Reuse and Recycling, for
her contributions to this report, as well
as her two predecessors, Robert LaValva and
Thomas Outerbridge.
Robert Lange
Director

The material is later screened to produce
finished compost.

Bureau of Waste Prevention, Reuse and Recycling

7

What Is Composting?
Composting—as opposed to natural
decomposition—is the biological decay of
organic matter under controlled conditions that
produces a finished product similar to humus,
the naturally occurring organic fraction of soil.
The composting process uses as its raw material
organic matter, which can be loosely defined
as anything derived from once living organisms.
Microorganisms such as bacteria, molds, and
fungi carry out the decomposition, which is
aided by the physical breakdown of material
by small insects such as mites, millipedes,
and earthworms.
Optimal conditions for composting are formed by three principal parameters:
moisture content, carbon:nitrogen (C:N) ratio, and oxygen. Ideally, the
composting mix will have a 55 percent moisture content, and a blend of both
carbon-rich materials (“brown” substances such as wood, paper, and dried
leaves) and nitrogen-laden wastes (“green” plant cuttings, grass clippings, and
food wastes) so that the carbon to nitrogen or C:N ratio is about 30:1.
Additionally, the mix should be kept well aerated. Such conditions promote the
efficient breakdown of organic wastes over a period of months, while preventing
anaerobic and/or unbalanced conditions which result in the formation of noxious
or odoriferous compounds (such as hydrogen sulfide, cadaverine, and
putrescine), as well as alcohols and acids that can harm plants.
Finished compost is used to enrich and stabilize
soil. It promotes availability of nutrients to
plants, and prevents erosion in sandy or clay
soils by holding in moisture and inorganic
materials. Compost attracts and nourishes
earthworms, whose tunnels aerate the soil and
improve drainage, bringing up minerals from
the subsoil. Although compost is not considered
fertilizer, it contains plant nutrients and
essential trace elements which release slowly
into the earth. Compost may be applied as
mulch or mixed into soil on farms, in residential
yards and gardens, in street tree planters, or
in parkland and other property.
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leaf and yard waste is in place, and the
Department has conducted several pilots to
examine the feasibility of implementing
source-separated, food-waste collection for
residents and institutions. Regarding the
mixed-material approach, the Department
recently completed a pilot project to examine
the potential in New York City for this type
of centralized composting.

Two Models for
Centralized Composting:
Source Separated and
Mixed Material
To recover the organic fraction of the
residential and institutional waste stream,
the Department of Sanitation has employed
two basic strategies: centralized composting
and decentralized (or on-site) composting.
In centralized composting, organic material is
collected at the point of generation and
brought to a centralized facility for processing.
In decentralized composting, on the other hand,
the organic material is treated on site instead
of being transported to a central facility. The
following section will describe the Department’s
experiences with centralized composting.

Centralized Composting: SourceSeparated Leaf and Yard Waste
Fall leaf and yard-waste collection is a sourceseparated, centralized program which has
proven to be very successful and relatively
economical. For a several-week period each
fall, the Department provides separate
collection for fall leaves and yard waste
(small brush, Halloween pumpkins, etc.) to
35 of the City’s 59 Districts.

Within the centralized composting
approach there are two different models for
recovering organic waste. The first model,
commonly known as source separation, is
employed by most curbside recycling programs.
This model requires the generator of the waste
to separate out the desired material at the
source before it is collected and transported to
a centralized composting facility.
The second model, not based on
source separation, resembles the mixedwaste-processing approach for recovering
recyclables. Organic material is collected
together with other waste, just like traditional
garbage collection. The mixed material is then
brought to a centralized facility, where the
biodegradable element is separated out for
composting using a variety of methods.

Fall leaves at the curb for Department of
Sanitation collection.

As the following sections will detail,
the Department has pursued both models. A
permanent source-separation program for
9

The program began on Staten
Island in 1990 when the Department
opened its first yard-waste composting
facility at the Fresh Kills landfill. Since
that time, an average of 3,200 tons per
year of leaves collected from Staten
Island have been taken to the facility
for composting. The Department
also accepts approximately 7,500 tons
per year of yard waste from private
landscapers at this facility.
Leaf and yard-waste collection
was expanded in 1997, as recommended
by the Mayor’s Task Force Report on
closing the Fresh Kills landfill. That year,
the Department collected 1,200 tons of
leaves from Bronx Districts 7, 8, 10, 11,
and 12. Program expansion continued in
1998 with the inclusion of 12 Brooklyn
Districts, which resulted in the collection
of an additional 1,900 tons of leaves.
When all 14 Queens Districts were
added in 1999, the Department collected
nearly 10,000 tons of leaves in that
borough alone, and over 19,000 tons
of leaves citywide. (See Table 1 for a
summary of program implementation.)

Newspaper ads and posters on collection trucks remind
NYC residents about the fall leaf collection program dates.

Table 1
Summary of Fall Leaf Collection
Program Implementation
Date

Borough

Community Districts

1990

Staten Island

All 3 Districts

1997

Bronx

7, 8, 10, 11, 12

1998

Brooklyn

2, 5, 7, 9, 10, 11, 12, 14,
15, 16, 17, 18

1999

Queens

All 14 Districts

2000

Brooklyn

6
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In fall 1998, the Department
piloted a new leaf collection
schedule whereby residents were
asked to place leaves at the curb
on three alternate Saturday
evenings for pick-up by the
Department the next day. As
leaves were the only material at
the curb, this Sunday collection
schedule resulted in high truck
efficiencies (7.2 average
tons/truck compared to 4.8 in
1998) and led to a substantial
increase in total tonnages
collected. (Previously, residents
in leaf collection districts were
asked to place their leaves on the
curb the day after their recycling
collection day.) The additional
benefit of a Sunday collection
was that no other material was set
out on the curb that day, thereby
reducing the possibility of
confusion and contamination.

The Department collects leaves in 35 of the City’s 59 Sanitation
Districts.

Fresh Kills on Staten Island, as well as the
desire to have finished compost available
at decentralized locations, led the Department
to consider alternate facility options. City parks
seemed like a natural fit. In fact, Department
staff began exploring the potential for
combined Sanitation/Parks Department composting sites not long after the Fresh Kills
facility was constructed in 1990.
Discussions with the Parks Department—
in particular with the Parks Natural Resources
Group—led to the creation of a Memorandum
of Understanding, signed by the Commissioners
of Parks and Sanitation in October 1997
(see Appendix II). Under the terms of the
agreement, in exchange for the temporary
use of Parks’ sites, Sanitation agreed to utilize
the compost produced for environmental

The Department mails a postcard to all residents
and institutions in leaf collection districts to
provide relevant program information.

Facility Siting
Concerns about the cost and related impacts
of trucking leaves from every borough to
11

While the cooperative venture between
Sanitation and Parks is sound in principal, it
has proven difficult to dedicate sites for longterm composting operations. For example,
Sanitation was asked to vacate the Ferry Point
Park site in early 2000 to allow for development
of a new City golf course on the premises. A
new composting site was therefore developed
in Soundview Park. Other pressures are
currently forcing the Department to vacate its
composting area in Canarsie Park and Idlewild
Park. The limited, long-term availability of Parks’
sites places Sanitation in the difficult position of
needing to locate new acreage for composting,
with only a limited pool of sites that meet the
necessary requirements in terms of acreage
and setback distances from residences.2

restoration or other Parks’ maintenance and
beautification projects citywide.
It is important to understand that the
Parks Department sites that Sanitation has
used for its composting operations do not
constitute “parks” in the popular sense of the
word. Rather they comprise large, vacant,
often undesirable tracts of land, which have
been placed under the jurisdiction of the
Parks Department for potential rehabilitation
at an unspecified, future date. These sites are
generally former landfills overgrown with
invasive plant species, where illegal dumping
often occurs.

Facility Operations
In brief, the facilities operate as follows. Most
leaves arrive at the site in plastic bags (see
discussion on page 15 about the preference
for paper bags). Leaves are removed from the
bags using a trommel screen with blades,
which both tears open the bags and reduces
the size of the leaves.

The Department of Sanitation uses marginal
Parks Department properties to compost the
City’s leaf and yard waste; these properties
have often been the site of prior illegal dumping .

In 1997, Sanitation began composting
leaves in a portion of Ferry Point Park in
the Bronx. The following year a site was
developed in Canarsie Park to accept
Brooklyn leaves. Since 1999, Queens leaves
have been taken to a Parks’ site in Idlewild,
by Kennedy Airport.
2

Leaves waiting to be de-bagged at an NYC compost site.

Additionally, sites that can be used for more than seven years may be paid for out of the City’s capital budget. Sites that must be
“vacated” in less than seven years have to be developed using monies from the City’s annual expense budget.
12

Distribution of Finished Compost
The majority of finished compost is used by
the Parks Department for soil remediation and
landscaping projects throughout the City, as
outlined in the agreement between Parks
and Sanitation. About 2,000 cubic yards of
compost is given away each year to City
residents during Department-sponsored
“giveback” events (see description on page
49). An additional 1,000 cubic yards per year
is delivered, free of charge, to hundreds of
community gardens and groups.

At compost sites, collected leaves are passed
through a trommel screen to remove the plastic
bags and reduce the size of the leaves.

De-bagged leaves are then placed in
piles approximately 12 feet wide, 8 feet high,
and 100 feet long. The piles, known as
“windrows,” are watered as necessary and
periodically turned with a machine designed
for this purpose. The addition of water and
oxygen (through turning) creates an ideal
environment for microorganisms to colonize
and flourish in the leaf piles. The body
temperature of the bacteria raises the
temperature of the actively composting
windrows to between 120o and 140oF. After
approximately nine months, bacteria will
completely digest the leaves, leaving a
stable organic matter, similar to potting soil,
called compost.

Windrows of finished, screened compost ready
for delivery to NYC Parks, community gardens,
and “giveback” events.

Future Directions for Leaf
and Yard-Waste Composting
When the leaf program started, the
Department focused primarily on securing
sites with enough capacity to handle the City’s
leaves and then operating them in a nuisancefree manner. With the program running
efficiently, the Department can now turn its
attention toward diverting greater amounts of
material. Two potential programs are under
consideration: a separate, spring yard-waste

Turning the windrows at the Fresh Kills compost
facility.
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continue to bag grass clippings for disposal.
By law, as private businesses these landscapers
are required to handle the disposal of grass
themselves, by either taking the material to a
transfer station or composting facility. However,
the reality is that many landscapers (when
faced with high tipping fees at transfer stations
and the lack of private, local composting
opportunities) leave this material at the
homeowner’s curb for Sanitation collection.

collection, and expanded access to
composting facilities for private, residential
landscapers. To improve composting
operations, the Department also plans to
require that leaves be set out in paper rather
than plastic bags.
Spring Yard-Waste Collection

The Department is considering conducting a
pilot for a separate, spring collection of sourceseparated yard waste. Similar in structure to
the fall leaf program, the collection would
take place on Sunday, when no other material
is at the curb in order to minimize confusion
and contamination. The pilot program would
determine if the amounts of material collected
justify sending out extra collection vehicles.
Residents in the pilot area would
receive a mailing alerting them to the
collection dates, the accepted materials, and
the proper methods of setting the material
at the curb. Targeted materials would include
those typically found in backyards when
residents undertake a spring cleaning: dead
grass, plants, brush, and any remaining fall
leaves. If truck tonnages and contamination
levels prove acceptable, then, pending the
availability of future funding, the program
would be instituted citywide.
Landscaper Material

Market research conducted by the Department
revealed that close to 30 percent of all New
Yorkers with a yard use a private landscaping
service.3 Despite the Department’s efforts to
educate New Yorkers about the benefits
of leaving grass clippings on the lawn (see
page 46 for information on the “Leave it on the
Lawn” program), many landscape professionals
3

The Department’s Leave it on the lawn
brochure describes the benefits of not
bagging grass clippings for collection.

For more details, see the Department of Sanitation’s fall 1999 report, Recycling: What Do New Yorkers Think? Five Years of Market
Research, p. 102.
14

Sanitation currently accepts grass
and other organic material from private
landscapers at its Fresh Kills compost facility
on Staten Island. The site receives an average
of 2,000 cubic yards a month of landscaper
material during the growing season. However,
due to current Department procedures,
landscapers must have their trucks measured
at a Departmental facility in Queens. In
addition, they must also prove that they are
registered as a licensed business with the
Department of Consumer Affairs. Most
landscapers view these steps as more trouble
than they are worth. Since many maintain
their businesses as a second job, they are not
registered with the Department of Consumer
Affairs. The Department is currently looking
into ways to address these concerns and is
working to promote the Fresh Kills facility to
more Staten Island landscapers.

De-Bagging and Plastic:
The Case for Paper

Finally, the Department is moving to require
that all residents and leaf-generating
institutions (such as the Housing Authority)
set out leaf and yard waste in heavy-duty,
paper bags designed especially for this
purpose. Because they naturally break down
with the leaves into compost, paper bags
are used in many municipal leaf collection
programs throughout North America.
The advantages to the Department of
this practice would be substantial. Currently
leaves are de-bagged mechanically and the
plastic is torn into shreds. These plastic shreds
have the tendency to blow out of the
windrows into the surrounding area, making
the site visually unappealing. To remedy
this situation, additional labor is required to
continuously clean the sites. Plastic that is
not removed initially must be screened out
of the finished compost for disposal. All of
these factors add significantly to the cost
of composting and could be avoided by using
paper bags.

While some landscapers in southern
Brooklyn utilize the Fresh Kills compost
facility, the majority of Brooklyn and
Queens landscapers do not find this location
convenient or economical. Therefore, the
Department is exploring the possibility of
expanding its future operations to accept
landscaper material at its other leaf
composting sites.
The implementation of this program
will depend on a variety of factors, including
first and foremost, the willingness of the New
York State Department of Environmental
Conservation to grant a permit for this activity.
Other factors include the capacity at these
sites and the availability of future funding to
increase site staffing. While it is difficult to
estimate the amount of additional landscaper
material that might be recovered through
these measures, it is realistic to expect that the
current recovery rate of 7,000 tons per year
could be doubled.

Shreds of plastic bags found in pre-screened
compost. The Department plans to require that
leaves be set out for collection in paper bags, as
plastic bags do not decompose, are difficult to
remove, and are unsightly.
15

Residents will be informed of participating stores in NYC that stock paper bags for leaf collection. Paper
bags will also be available for sale at fall compost givebacks.

select residents to source-separate food waste
(plus some yard waste) for collection and
centralized composting, while the Staten
Island Institutional Pilot asked select
institutions to do so.

The Department is requesting that
residents use paper bags this year, and next
year will require that they do so by law. Local
retail chains contacted by the Department have
agreed to stock the bags. The Department will
list these retailers as “participating stores” on
the mailing that goes out to residents describing
program details. In addition, the Department
will make bags available for sale at the fall
compost giveback events (see description on
page 49 for details on this program).

Intensive Zone Pilot
As the Department began to phase in curbside
collection of recyclable materials in the early
1990s, it researched the potential for increasing
recycling diversion by designating additional
materials, experimenting with different collection
methods, and providing enhanced public
education. In cooperation with several
environmental associations and citizen advisory
panels, the Department developed the “intensive
recycling” concept. This planning effort led to
the establishment of several “intensive zones”

Centralized Composting:
Source-Separated Food Waste
The Department conducted two food-wastecomposting pilots based on the sourceseparated, centralized model. The Intensive
Zone Pilot tested the feasibility of asking
16

that served as test neighborhoods for numerous
programs, including a separate collection for
organics to be composted at a centralized,
outdoor facility. The programs that proved both
successful and practicable (such as mixedpaper collection) were eventually expanded
citywide and have become a permanent part
of the Department’s recycling program.
Park Slope
The Department promoted the “Intensive Zone”
through billboards and mailers.

The first intensive zone was designated in
1991 and consisted of a 22,000 household
portion of Brooklyn Community District 6.
This area, which includes portions of the
Park Slope, Carroll Gardens, and Gowanus
neighborhoods, was chosen in part because it
was considered demographically representative
of 30 percent of the City characterized by
“medium income/medium density” housing.
In addition, Park Slope residents and
their elected representatives have historically
embraced environmental initiatives, and this
neighborhood had been one of the first to
receive curbside recycling collection. The Park
Slope intensive zone program and its outcome
are described in detail in an Interim Report
released by the Department in March 1992
(see Appendix III). A synopsis of the foodwaste-collection component of the program is
provided below.

In addition, Sanitation designated a
portion of the intensive zone consisting of
5,900 households (served by two separate
Sanitation recycling collection routes) as an
“intensive collection zone.” All residents were
asked to separate additional, potentially
recyclable materials from their waste,
including film and foam plastics, and mixed
paper. (Residents in the zone were already
recycling the following materials: newspapers,
magazines, catalogs, corrugated cardboard,
bottles, cans, and aluminum foil products.)

Sanitation targeted the entire intensive
zone area to test newly developed public
education programs (such as the Department’s
first reuse guide to promote waste prevention
practices) and the City’s first household
hazardous waste collection day. Additionally,
the Department worked with several
community-based environmental groups to
promote residential backyard and community
garden-based composting throughout the
intensive zone.
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designated for source-separated collection.
The Department asked approximately 3,500
residents in the “Intensive Collection Zone”
described earlier to separate their food scraps
and other select organic materials (such as
spent plants and flowers, food-soiled paper,
and yard waste). Residents were initially given
cellophane-lined kraft paper bags to collect
organic waste in their home. These bags were
to be placed in a specially marked, curbside
collection container.
As with other recyclables, Sanitation
collected food waste once per week with a
standard rear-loading compactor truck. Foodwaste collection averaged 4.1 tons per week
during the first few months of the pilot, and
stabilized at approximately 3.7 tons per week
by the time the pilot ended in early 1996.
Based on waste composition data, this added
six percentage points to the diversion rate for
the intensive collection zone, which by
February 1992 totaled 27.5 percent in the
section that was asked to recycle additional
materials but not organic waste, and 33.8
percent in the smaller
section that included
organics collection.
The “capture rate”
for food waste was
estimated at 41 percent,
which is comparable
to the capture rate for
other recyclables.4

Residents in the “food-waste-collection area”
of the “Intensive Collection Zone” put out three
separate containers: blue for metal, glass,
and plastic; green for mixed paper; and black
for organic waste.

The most innovative aspect of the
Intensive Zone Pilot was the inclusion
of organic waste as a recyclable material

The organic-waste-collection program was described in a separate brochure
mailed to all residents in the designated portion of the “Intensive Zone.”
4

The organic
waste collected in Park
Slope was delivered to
the Department’s newly
constructed compost
facility at the Fresh Kills

The “capture rate” is defined as the tons of recyclables placed out for collection divided by the tons of all recyclables present in the waste
stream. It basically measures “how well” people are recycling by estimating how much of what can be recycled actually is recycled. This
is different than the “diversion rate,” which measures just how much material people are putting in the recycling bin. (The diversion rate is
calculated by dividing the total tons of recyclables collected by the total tons of the waste [recyclables plus trash] collected.)
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Of the 46 Starrett City buildings
housing a total of 20,000 residents, the
Department selected six buildings containing
about 600 households for the pilot. The
Department asked residents within the
selected buildings to separate household trash
into the following four categories:

landfill, where it was processed under a
special permit modification granted by the
New York State Department of Environmental
Conservation. The Department hired a
consultant team with extensive expertise in
composting and compost testing to supervise
this portion of the pilot. The various tests
performed on the finished compost showed
that it met the State’s standards for “Class I”
compost.

• Paper/textiles.
• Recyclable containers.
• Food waste.

Starrett City

• Trash (non-recyclables).

In 1993, the Department established a second
intensive zone in a section of Starrett City,
Brooklyn. The pilots conducted at Starrett City
were more limited in scope than those carried
out in Park Slope, and were designed to test
the “intensive recycling” concept in high-rise
apartment housing.

Residents were informed that food
scraps could be placed in plastic grocery bags,
which in turn, were to be placed in the
“organic waste” bin on each floor. (This
policy was also instituted in Park Slope after
residents depleted their original supply of
kraft paper bags.) Maintenance staff collected
recyclables and food waste daily and
deposited the material in outdoor dumpsters.
All remaining solid waste was to be placed in
the building’s garbage chute system.

Starrett City afforded certain amenities
that facilitated the set up of the pilot as
well as data collection. These included the
following:

• Utility rooms on each floor which

Although residents learned of the
program through building meetings, the
Starrett City newsletter, and door-to-door visits
by the same environmental consultant who
provided outreach in Park Slope, changes in
the diversion rate were not as consistent.
In particular, food waste diversion was
significantly lower at Starrett City. In addition,
what little material was collected proved to be
so contaminated with plastic that it could not
be composted.

could accommodate the installation
of multiple bins for source-separated
collection.

• Large elevators to allow maintenance
staff to wheel recyclables away from
each floor.

• Sufficient space behind each building
for the location of special collection
dumpsters.
While such amenities may not be
representative of high-density housing
throughout the City, the pilot at Starrett City
allowed the Department to study a “best case”
scenario for high-rise intensive recycling.

Site inspection and building surveys
showed that residents were concerned about
potential pest problems and were therefore
reluctant to store food waste in the utility
room even though a sealed bin was available.
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high-rise residents to treat organic
waste as a recyclable material,
to be stored and collected separately
from refuse.
Conclusion

From experiences in both Brooklyn
pilots, the Department extrapolated the
readily practicable “intensive recycling”
concepts and applied them to its
overall recycling program. For
example, the Department designated
mixed paper as a recyclable material
on Staten Island in 1995 and has
collected this material citywide since
1997. As in Park Slope and Starrett
Residents of the Starrett City high-rise complex received
City, residents citywide responded
instructions and posters describing the additional materials
positively to both the inclusion of
that they could recycle as part of the Intensive Zone Pilot.
additional paper products in the
recycling program and the ability to place
this material loose (as opposed to bundled)
into recycling containers. While film and foam
plastics weren’t ultimately added to the metal,
glass, and plastic (MGP) stream, willingness
on the part of “intensive zone” residents to
separate these materials contributed to the
Department’s decision to add small metal
items to the list of recyclables collected.
Finally, and most importantly for
composting, the education program on
composting originally instituted in Park Slope
was the precursor to the “Compost Project,” a
program run through the City’s four Botanical
Gardens with Department funding since 1993.
(More information on the Compost Project is
provided on page 43 of this report.)

Those residents who did separate their
food often wrapped it in multiple layers of
plastic before taking it out of their apartment,
which contributed to the excessive
contamination found at the compost facility.
The maintenance staff in some of the
buildings showed some reservations about
recycling food scraps. Since the Department
collected this material only once a week, they
were inclined to dispose of it as refuse. These
experiences attest to the difficulty of convincing

One aspect of the “intensive zone”
pilots that was not expanded citywide was
the designation of food waste as a material
for source separation and collection. As
mentioned, participation rates achieved in
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As of September 1997, all NYC residents, agencies, and nonprofit institutions
are required to recycle the following materials:
Paper and Cardboard

Beverage Cartons, Bottles, Cans, Metal, and Foil

(in green bins with labels
or clear bags)

(in blue bins with labels or translucent
blue bags)

• Newspapers, magazines,
•
•
•
•
•

and catalogs
Mixed paper and envelopes
Smooth cardboard
Paper bags
Phone books
Corrugated cardboard

• Beverage cartons (milk and juice cartons, drink
•
•
•
•
•

boxes)
Glass bottles and jars
Plastic bottles and jugs
Metal cans
Small metal items
Aluminum foil wrap and trays

Park Slope—whose residents tend to be
among the City’s most environmentally
conscious—were not duplicated in Starrett
City, where concerns over odor and vermin
seemed to override any other considerations.
Similar concerns would certainly be a
factor in high-rise buildings not equipped
with the same storage space and maintenance
personnel found at Starrett City.

seemed a more promising front for generating
and collecting large amounts of food waste.
From 1993–1996, the Department ran an
institutional, food-waste-collection pilot on
Staten Island. Participants included a dozen of
the largest food waste generators that met the
following criteria:

• Received collection service from the
Department.

• Could house an extra dumpster.

However, the more significant reason
for not pursuing citywide, residential sourceseparation of organic waste is the cost of
transporting this material. Although the
diversion rate in Park Slope did increase,
truck tonnages (the average number of tons
collected per truck) were too low to justify
collecting only food waste.5 The expense, not
to mention the environmental impact, of
adding a fourth and inefficient truck route to
the City’s waste collection system outweighed
the benefit of capturing the organic waste.

• Were willing to participate in the
program.
DOS supplied these institutions with
a two-cubic-yard dumpster, indoor collection
buckets and bags, as well as educational
materials and training for kitchen personnel
and other appropriate staff.
The pilot targeted for collection all
solid food (including meat and dairy
products), but left out liquids such as oils,
milk, and soup. Non-recyclable paper
products generated in the kitchen and
cafeteria areas were also targeted, with the
exception of “poly-coated” products such as

Staten Island Institutional Pilot
While truck efficiencies could not be readily
achieved on the residential side, institutions
5

Trucks generally collected a maximum of 4.5 tons, versus the citywide average of 8 tons for regular garbage routes.
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milk and juice cartons. Organic wastes were
generally collected from preparation areas and
kitchens. In some cases, plate waste from dish
rooms was also targeted.

Average Tonnage Collected

Table 2 shows the average amount of cubic
yards collected per visit from each institution
participating in the Staten Island Institutional,
Food-Waste-Collection Pilot. The institutional
pilot, like the Intensive Zone Pilot (the
residential, organic-waste-collection
component), did not achieve impressive
results in terms of tonnages collected for
two reasons. First, participation was on a
voluntary basis, and institutions had no
incentive to separate food waste since they
don’t pay directly for waste-collection
services. Diversion of organic material was
high when institutions first started the
program, but leveled off as the program
became more routine. Second, the collection
route was inefficient because service was
limited to institutions that could house an
extra dumpster. As this was a small number
despite several solicitations, trucks traveled
long distances between collection sites.

The Department serviced the
dumpsters twice a week and delivered the
materials to the compost facility at Fresh Kills
landfill. The composting process operated as
follows: food waste was tipped onto a pad
of leaves and covered with more leaves and
Christmas tree chips; this was mixed with a
windrow turner, formed into a windrow, and
given a final covering of leaf and wood waste
to deter gulls and crows.
Table 2
Average Cubic Yards Collected from
Staten Island Food-Waste Pilot
(Data for January through October 1995)
Institution Name

Average Cubic Yards
per Collection

South Beach

1.28

Arthur Kill

0.96

Seaview Hospital

0.87

Bayley Seton

0.86

Basic Research

0.24

Mount Loretto

0.14

Snug Harbor

0.51

S.I. Armory

0.01

S.I. College

0.17

Home for the Homeless

0.28

Wagner College

0.39

St. Vincent Hospital

0.29

Sts. Cosmas & Damian

1.66

S.I. Zoo

0.3

6

Conclusion

In order to establish efficient routes for the
collection of institutional food waste, the
Department would need to use the same
collection method for all institutions and provide
an incentive for institutions to participate.
Both of these conditions are problematic.
The vehicles the Department has
available for this type of collection are
designed to service dumpsters.6 As mentioned
above, many institutions indicated that they
could not participate in the pilot because they
lacked space to store an additional dumpster.
The only way to include these institutions
would be to change the Department’s
collection methods, which requires procuring

The vehicles are called EZ Pack trucks; they have special attachments which mechanically lift dumpsters over the height of their body
and tip them so that their contents empty into the back of the truck.
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institutions viewed the program as extra work
for those responsible for handling waste, as
well as for those who had to train and retrain
this staff.

specialized, smaller, food-waste receptacles
(such as Schaffer carts) and retrofitting
collection vehicles (see photo of Schaffer cart
and collection truck below). These changes
would entail a significant investment and
perhaps, more importantly, they would
necessitate labor negotiations regarding how
waste is collected.

Separation mistakes by staff
members do not impact the mission of the
institution, but they do affect the quality of
the compost and the cost associated with
removing contaminants. Financial incentives
have proven to be the most effective way to
minimize contamination problems. However,
this option is not available due to the fact that
institutions, just like NYC residents, don’t
directly pay for waste collection.

While several institutions were
enthusiastic and reliable participants in the
pilot, after the program was initiated, most
institutions lacked the incentive to source
separate organic waste. In most cases,

Department-wide changes such as
retrofitting vehicles and altering the way waste
is collected might be warranted if a separate
route for institutional organic waste was
implemented citywide. However, as the pilot
demonstrated, this would not be a prudent
decision unless a financial incentive system
could be implemented to encourage effective
source separation.

Future Directions for Centralized
Food-Waste Composting
Food waste was collected on a pilot basis from
City institutions using EZ-Pack trucks (designed
to empty dumpsters). Only institutions with space
for an extra dumpster could participate in the
pilot program. More institutions could have
participated if Schaffer carts were used (shown
below), but this would have involved retrofitting
a portion of the Department’s rear-loading fleet.

The Department gained valuable information
from the Intensive Zone and Staten Island
Institutional Pilots that will guide it in
planning the future of centralized foodwaste composting in New York City. This
information can be categorized as follows:
Facility Siting and Design, Incentives and
Contamination, Capture Rate, and Collection
Efficiency.
Facility Siting and Design

The food waste from both pilots was taken to
the Department’s composting facility at the
Fresh Kills landfill, where it was composted
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outdoors in open windrows. This site proved
adequate given the limited scale of the pilots.
However, if a food-waste composting program
were implemented citywide, several sites
would be necessary.

Capture Rate

The Department also learned from the pilots
the difficulty of capturing a high percentage
of the designated materials available in the
waste stream. (This was corroborated by the
Department’s other recycling programs.) In
the Intensive Zone Pilot, the capture rate for
organic waste was roughly 40 percent. This
means that of all the items designated for
organic-waste collection that are known to be
present in the waste stream, only 40 percent
was “captured.” This figure is similar to the
City’s current capture rate for other recyclables
in the residential waste stream.

Due to operational factors, regulatory
concerns (such as odor, vermin, and leachate
control), and the need to be a good neighbor,
large-scale, food-waste composting would
have to be conducted in an enclosed structure
(in-vessel), rather than in open windrows as
was the case at the Fresh Kills facility. The
ability to secure sites for in-vessel composting
represents one of the important factors
contributing to the potential viability of any
expanded food-waste-composting program.

In the case of organic waste, providing
more comprehensive public education as
to what items are designated for organics
collection may not significantly increase
capture rates. This is because residents may
want to put things like spoiled food or used
diapers into the garbage for immediate
disposal, rather than storing them for separate
collection.

Incentives and Contamination

As the pilot projects demonstrated, incentives
constitute another important factor when it
comes to source separation of organic waste.
Since the Department currently collects waste
at no direct cost to residents and institutions,
there are no existing financial incentives to
source separate. Therefore, it is important to
anticipate that any organic material collected
will likely be contaminated.

Collection Efficiency

Also gleaned from the Intensive Zone and
Staten Island Institutional Pilots is the
importance of efficient collection routes,
which lead to high tonnages per collection
vehicle. This essentially means that residents
and/or institutions must set aside enough
organic waste, and be geographically close
enough to each other, so that a collection
truck can fill up without having to travel long
distances.

Another way to think about this
inevitability is to look at the Department’s
recycling program. Processors of the City’s
metal, glass, and plastic recyclables routinely
record contamination rates of up to
25 percent. Why would organic waste be
any different? Because of likely contamination,
a potential compost facility (once it was
sited) would need to be designed to handle
non-source-separated material (mixed waste),
even if residents and institutions were
asked to source separate organics as a third
recyclable stream.

In the Intensive Zone Pilot, even
though collection points were close to one
another, the routes proved to be inefficient
due to the small amount of food waste each
household put out for collection. In the case
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institutions to separate out a third
component from the waste stream.

of the Staten Island Institutional Pilot, the
amount of waste generated was greater
per site, but the sites were far apart from
one another. If these conditions hold, the
benefit of capturing the organic waste will
not outweigh the labor, equipment, and
environmental costs associated with putting
another collection vehicle on the streets.

Because the Department had
reservations about the quality of compost that
could be made from non-source-separated
material, it decided to conduct a pilot to
address this important question. The pilot
took place in February 2001 and will be
explained in the section that follows.

The Advantages of
Mixed-Material Composting

Centralized Composting:
Mixed-Material Pilot

As explained above, any NYC food-wastecomposting facility would need to be in-vessel
and designed to handle non-source-separated
material in anticipation of a fair degree of
contamination. If such a facility were designed
to handle mixed waste then it calls into
question the need to collect source-separated
organic waste. This is especially the case
when the problems associated with capture
rates and truck routes for source-separated
material are taken into account.

The Department was familiar with
non-source-separated (NSS), centralized
composting before it decided to conduct a
full-scale pilot in 2001. As part of its ongoing
assessment of strategies to improve the
performance of its curbside recycling
program, the Department conducted a
pilot in December 1997 to measure the
effectiveness of recovering recyclables through
mixed-waste processing. In addition to
examining the potential to recover recyclables,
the mixed-waste-processing test provided
an opportunity to evaluate, on a preliminary
basis, the suitability of composting the
residue from such a processing operation.

For this reason, the Department began
to consider the advantages of collecting waste
as it currently does (separate from designated
recyclables), but instead bringing it to a
centralized facility which would extract the
biodegradable element for composting.
The benefits of such as system include the
following:

The Department sent one day’s worth
of the organic residue from the mixed-wasteprocessing trials to an NSS-composting facility,
owned by Bedminster Bioconversion
Corporation in Sevierville, Tennessee.7
Since there were many questions raised that
could not be answered by composting
one day’s worth of residue from the mixedwaste-processing pilot, the Department
decided to take a more extensive look at
NSS composting.

• One hundred percent of the organic
material in the waste stream would be
captured for composting.

• The Department could take advantage
of the efficient truck routes it already
has in place to service residents and
institutions.

• There would be no need to devise
incentives to get residents or
7

The results from these trials can be found in the report titled, “Mixed Waste Processing in New York City: A Pilot Test Evaluation,”
available on the Department’s website at http://nyc.gov/html/dos/html/recywprpts.html.
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series of pumps and vents, while
contaminated air is blown out and processed
through a biofilter.

In 1999, a full-scale Bedminster
composting facility opened in Marlborough,
Massachusetts, similar to the one in
Sevierville, Tennessee, which the Department
used to compost the residue from the
mixed-waste-processing pilot. In order to
perform a careful evaluation, the Department
decided to send one week’s worth of
residential waste to the Marlborough facility.

A biofilter is an engineered bed of
soil, compost, and/or woodchips covering a
distribution system of perforated pipes.
Contaminated air is blown into the perforated
pipes, slowly diffuses up through the biofilter
media, and is biologically “scrubbed” of
odor-causing compounds. Facility operators
pay as much attention to the state of the
biofilter as they do to the finished compost,
since escaping odors can jeopardize their
overall operation.

For part of the pilot, the Department
worked with a NYC environmental consulting
group. This organization received a New
York State grant to examine the potential for
composting commercial waste containing high
levels of organic content (such as waste coming
from grocery stores and restaurants). For this
reason, one week’s worth of commercial
material was also sent to the Marlborough
facility. The consultant also performed a
survey of three other successfully operating
NSS-composting facilities in North America. A
full report on this pilot project, including the
results from the commercial waste trials and
the survey, is forthcoming. However, some
preliminary information on the residential
waste trials is provided below.

The greatest testimony to the
Marlborough facility’s success in controlling
odor emissions lies in its good relations with
its neighbors—half-million-dollar homes are
located less than a quarter of a mile away
from the facility. The Marlborough facility
formed an “odor committee” with these
neighbors to monitor odors and immediately
register complaints. The facility has not
received a single complaint in two years of
continuous operation.

The Non-Source-SeparatedComposting Process
Non-Source-Separated-composting
technologies share a mixed, twenty-year
history. Some of the early facilities have
closed their doors, while others are operating
quite successfully. Odor control represents
one of the primary improvements made to
this process over the years. Successful facilities
are designed and operated with the goal of
zero odor emissions. Features that help
achieve this goal include doors that
automatically close after vehicles enter, and
holding all buildings under negative air
pressure. Fresh air is drawn in through a

Incoming waste is unloaded onto a tipping floor at
the Marlborough mixed-waste-composting facility.
Bulky items, such as mattresses, are pushed aside
with a front-end loader.
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The Marlborough facility employs all
the elements found in successful, drum-based,
NSS-composting technologies. Below is a
general description of how the process works.
Incoming waste is unloaded onto a
tipping floor, where easily identifiable bulk
items such as sofas and mattresses are pushed
aside with a front-end loader.
Material is then moved with a frontend loader onto a conveyor belt, where it
moves past a line of manual sorters who
remove “problematic” items. These items
include long wires and hosing (which can
cause “hair balls” in the composting drum), as
well as large pieces of wood, textiles, or other
bulk items that won’t rapidly biodegrade. In
some facilities, additional attention is paid to
recovering recyclable items, such as tin cans
and plastic jugs, which have been incorrectly
placed in the mixed-waste stream.

The composting drum provides the ideal
conditions for the rapid breakdown of the
organic fraction of the waste stream. Material is
loaded into the drum from one building and is
discharged in a different building.

composting drum. What is significant about
this technology is that there is no additional
preprocessing of the waste. For example,
there is no shredding or mechanical
de-bagging. Bags break open by the force of
gravity as the composting drum slowly rotates
and the material tumbles against itself and
the walls of the drum. One advantage of this
approach is that it avoids typical preprocessing
procedures, such as shredding, which tend to
crush glass and pulverize other contaminants,
making them difficult to screen out of the
finished compost.

The conveyor then deposits the waste,
most of it still in plastic bags, directly into the

The composting drum is a
compartmented, rotary vessel that serves
as a biomechanical, preprocessing, and
composting device. The drum essentially
creates the ideal conditions for the rapid
microbial breakdown of the organic fraction
of the waste. Each of the drum’s three
separate zones provides a different
composting environment that can be
independently controlled. The three zones

Material, still largely in bags, passes by
workers, who manually remove bulky items
and problematic materials that can cause “hair
balls” inside the composting drum.
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shipping it off site where it is blended with
sand for landscaping applications.

are operated according to the following daily
system:

• Waste from Zone 3 is unloaded and

Preliminary Pilot Results

screened.

• Waste from Zone 2 is transferred to

For five days (February 26 to March 2, 2001),
the Department sent approximately 50 tons
per day of residential and institutional solid
waste (not including materials collected
separately through the curbside recycling
program) from Staten Island District 2 to the
Marlborough, Massachusetts facility.

Zone 3, and waste from Zone 1 is
transferred to Zone 2.

• New waste is added to Zone 1.
This rotation system ensures
continuous throughput, or daily processing of
waste. The Marlborough facility employs two
such drums, each with a 150-ton-per-day
capacity. Another advantage of the system is
the flexibility the drums provide with regard
to throughput. Facility designers can size
drums to accommodate the waste stream and
operators can manipulate throughput speeds
to handle daily fluctuations (i.e., discharge
materials earlier from the drum).

For the pilot, the Department chose
Staten Island District 2, comprising the middle
section of Staten Island, for two reasons. One,
its recycling rate of 23 percent is close to the
citywide average of 20.1 percent; and two, it
is geographically close to the Fresh Kills
landfill, the location for waste characterization
and transfer during the pilot. Given the
limited scale of the pilot, it was not possible
to get a sample that was representative of the
entire City.

Within each zone of the drum,
temperature, oxygen, and moisture levels are
monitored to control the composting process.
Operators can adjust the conditions in any
of the three zones without interrupting the
composting process in adjacent compartments.

At Fresh Kills, each day for five days,
Department vehicles emptied the waste
collected onto an asphalt pad at the leaf- and
yard-waste-composting facility. At this point, a
detailed waste characterization was performed.
The final report of this characterization can
be found in Appendix I. Table 3 on the next
page presents a summary of the results from
the waste-characterization study.

After one day in each of the three
zones (or a total of three days in the drum),
the material is unloaded and passed through
a rotary trommel screen that separates raw
compost from the oversized, inorganic
materials. Facility operators remove the
inorganic residue for disposal off site, and place
the remaining immature compost in windrows.
The windrows are formed in an enclosed
building, on an aerated floor, and are turned
to keep oxygen flowing through them so that
active degradation continues. While retention
time varies at different facilities, Marlborough
operators maintain the windrows for 21 days,
and then screen the compost again before

The waste was then loaded onto
long-haul vehicles and transported to the
Marlborough facility where it was weighed
and recorded. Table 4 on the next page lists
the recorded incoming weights.
As previously mentioned, the
Marlborough facility employs two rotating
digester drums. Operators emptied one of the
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Table 3

Table 4

Waste Composition of Samples
Taken from Staten Island District 2
for the Marlborough Pilot

Weight of NYC Solid Waste
Transported to the Marlborough
Composting Facility

Waste Category

Average
Percentage in
the 70 Samples

Paper

32.1%

Food Waste

15.9%

Yard Waste*

1.6%

Other Degradables**

6.0%

All Degradables
Bulk Wood

55.6%

15.4%

Textiles

5.3%

Glass and Ceramics

3.3%

Metal

3.1%

Large Composite Items

1.0%

Nondegradable Fines

3.5%

Other Nondegradables

5.1%

Unclassifiable Fines
Total

Weight of Solid Waste
(tons)

February 26, 2001

49.23

February 27, 2001

54.64

February 28, 2001

53.99

March 1, 2001

51.96

March 2, 2001

49.23

Total

3.4%

Plastic

All Nondegradables

Date

259.05

40.1%
4.3%
100.0%

* It should be noted that the waste characterization was
performed in February, so the yard waste totals are at
their lowest for the year.

Using a front-end loader on the tipping floor,
workers at the Marlborough facility removed
bulk items from the NYC waste, such as the sofa
cushions and plywood featured in this picture.

** This category includes all small, readily biodegradable
items that do not fit the definition of paper, food waste,
or yard waste. This includes: disposable diapers and
their contents, sanitary napkins, animal feces, cut
flowers, dryer lint, etc.

Following the facility procedure
outlined earlier, NYC waste was unloaded from
the long-haul vehicles onto the tipping floor.
From there, bulky items, such as mattresses
and large pieces of wood, were removed. These
items, plus anything pulled off of the sort line
(together designated as “Front-End Residue”),
were put into a roll-off container and taken
away for disposal. Table 5 lists the “Front-End
Residue” tonnages that were recorded.

drums in advance of the pilot to avoid
cross-contamination and to ensure that the
data recorded reflected only NYC material.
To avoid cross-contamination in the tipping
area, NYC material was received in the
evening and loaded into the drum at night,
after the regular day shift.
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Table 5
Front-End Residue Removed from
NYC Solid Waste Brought to the
Marlborough Composting Facility
Weight of
Front-End
Residue (tons)

Percent of
Total Incoming
Solid Waste

February 26, 2001

7.21

14.6%

February 27, 2001

7.16

13.1%

February 28, 2001

6.86

12.7%

March 1, 2001

6.97

13.4%

March 2, 2001

5.98

12.1%

Average

6.84

13.2%

Date

NYC waste enters the composting drum
via a conveyor belt. A waste characterization
showed that 55 percent of the material
is biodegradable.

Following the removal of bulky
materials on the tipping floor and other
contaminants on the sort line, the NYC waste
moved on a conveyor belt into the designated
digester drum. Again, it is important to stress
that no pretreatment of the waste was
performed. It was not de-bagged, shredded,
or otherwise manipulated, but simply
conveyed into the drum, where it was mixed
with a prescribed ratio of sewage sludge
(biosolids).

As the logistics and cost associated
with transporting NYC biosolids didn’t
warrant this undertaking, biosolids from the
Marlborough facility were used. These
biosolids were also sampled and sent to a lab
for analysis in order to document their impact
on the final compost quality. Table 6 shows
a breakdown of inputs into the drum.

The NYC material remained in the
digester drum for three days. For example,
on Thursday, March 1, the waste
loaded on Monday, February 26
was discharged. Facility operators
Table 6
took daily thermometer readings
Amounts of Biosolids and Solid Waste
in different sections of the drum
Placed in the Marlborough Digester Drum
to ensure that the necessary
for the Pilot
temperatures to achieve pathogen
Biosolids
Solid Waste Total Input to
Date
kill were reached. By the second
(tons)
(tons)
Drum (tons)
day in the drum, temperatures
February 26, 2001
18.01
42.02
60.03
averaged between 158o and 160oF.
February 27, 2001

23.12

47.48

70.60

February 28, 2001

23.61

47.13

70.74

March 1, 2001

21.91

44.99

66.90

March 2, 2001

19.80

43.25

63.05

106.45

224.87

331.32

Total
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After three days, facility
operators discharged the material
from Zone 3 of the digester drum.
The discharged material moved on
a conveyor belt and emptied onto

Table 7

a two-inch trommel screen. This screen
separated the larger, nondegradable items
(primarily plastic bags) from the partially
decomposed organic material. Table 7 shows
the weight of material recorded after the initial
screening (the two-inch “overs” versus the
two-inch “unders”).

NYC Material Remaining After
Three Days in the Digester Drum
and Two-Inch Screening
Two-Inch
Screen
“Unders” (tons)

Two-Inch
Screen
“Overs” (tons)

March 1, 2001

45.36

14.14

March 2, 2001

58.50

14.83

March 3, 2001

36.56

15.63

March 5, 2001

45.00

18.19

March 7, 2001

52.80

15.17

236.22

77.96

Date of
Discharge

Total

Facility operators removed the
nondegradable, two-inch “overs” for disposal
and transfered the partially decomposed twoinch “unders” onto an aerated floor (called
a curing floor). Aeration ducts run the length of
the floor to pump air into the piles of material.
As explained earlier, odor is controlled
because this is all performed in an enclosed
building under negative air pressure.

A view inside the building where material is
discharged from the composting drum. The
conveyor belt under the drum moves the
material to a two-inch trommel screen.

The partially decomposed material
placed onto the curing floor contained visibly
recognizable pieces of inert, inorganic material
such as shreds of glass and plastic. A finer
screening at the end of the 21-day-composting
process will remove these contaminants.
While most successful mixed-wastecomposting operations employ a similar drumbased process, how these facilities treat the
material after it is discharged from the drum
varies significantly. This area of facility
management continues to evolve as processors
try to minimize retention time (thereby
maximizing throughput) while still creating
quality compost. One of the goals of the
survey performed in conjunction with this

After three days in the drum, the organic fraction
of the waste had broken down into an immature
compost. The material then passed over a
two-inch screen, where the large inorganic items
that did not break down were pulled out for
disposal. The bucket on the left contains a sample
of the two-inch “overs” (the material that was
rejected by the two-inch trommel screen) and
the one on the right holds the two-inch “unders”
(or immature compost). Note that much of what
was pulled out was plastic bags.
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Piles of immature NSS compost begin to “cure” on an aerated floor at the Marlborough facility.

screened through a 3/8-inch screen to make a
topsoil mix. The coarser material is sold for
land reclamation projects (for places like
gravel pits or mines), while the topsoil mix is
marketed to local landscapers, golf courses,
and other commercial outlets.

pilot was to assess the different “back-end”
handling systems in use. The Department
intends to use this information to explore the
potential that this technology might hold for
processing a portion of New York City’s waste
stream. As mentioned previously, the results
of this survey, as well as a more detailed
analysis of possible facility operations, will be
presented in a forthcoming, final pilot report.

After 21 days on the aeration floor,
facility operators passed the NYC material
through a 1/2-inch screen. Table 8 shows the
results of this screening. It is significant to
note that approximately 100 tons of material
was “lost” from the time of discharge from
the drum to the end of the three-week period
on the aeration floor. (Operators originally
transferred about 236 tons to the curing floor
but passed only about 139 tons through the
1/2-inch screen three weeks later.) While some

During normal operations at the
Marlborough facility, material is generally
discharged from the drum, placed on the air
floor for approximately 21 days, and put
through a final screening process using a
1/2-inch screen. Depending on the final
market, the material is either sold as is or is
taken off-site, blended with sand, and then

The NYC material was run through a final 3/8-inch screen to remove particles of glass, plastic, and other
fine contaminants.
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Table 8

Table 9

NYC Material Remaining After
21 Days on the Aeration Floor
and 1/2-Inch Screening

NYC Material Remaining After
Final 3/8-Inch Screening

1/2-Inch Screen
“Unders” (tons)

1/2-Inch Screen
“Overs” (tons)

3/8-Inch Screen
“Unders” (tons)

3/8-Inch Screen
“Overs” (tons)

122.36

16.59

118.44

3.92

of this “loss” can be traced to the invariable
displacement that occurs during material
handling, the bulk of this reduction results
from moisture and carbon dioxide loss taking
place during this active stage of composting.

facility (Table 3 on page 29): 56 percent was
characterized as biodegradable and 40 percent
as non-biodegradable. Therefore, the process
more or less recovered 100 percent of the
degradable material in the waste stream.

Ordinarily, after the 1/2-inch
screening, the Marlborough plant transfers
material off site for final curing and screening.
New York State regulations require that no
more than one percent of the compost made
from non-source-separated material be
comprised of material sized over 10mm (3/8”).
For this reason, the NYC material was run
through a final 3/8-inch screen at the facility.
Table 9 shows the results of this screen.

Laboratory Results
In order to see if the compost made from
NYC waste would meet State regulations, a
one-cubic-yard sample from the 1/2-inch
“unders” was sent to a research laboratory
with expertise in compost analysis.
The New York State Department of
Environmental Conservation (in accordance with
6 NYCRR Part 360.5) regulates the construction
and operation of all composting facilities including
those processing sewage sludge, septage, yard
waste, and other solid waste. Regulations were
passed in 1993 with pending modifications made
in 1995. Though the proposed modifications
were never passed, the compost from the
Marlborough pilot was tested against both the
1993 and the pending 1995 regulations.

Of the 365 tons of material that the
Marlborough facility processed (259 tons of
non-source-separated NYC waste plus 106
tons of biosolids):

• 133 tons or 36 percent was discarded
as residue (34 tons from front-end
residue and 99 tons from the various
screening processes).

• 118 tons or 32 percent was turned into

For compost made from mixed waste
and biosolids, the 1993 regulations designate
such compost as either Class I or Class II. Uses
for Class I Compost include: distribution for
use by the public, food chain crops (meaning
crops that are fed to animals, not for direct
human consumption), and other agricultural
and horticultural uses. Class II compost can
only be used for non-food-chain crops.

compost.

• Approximately 114 tons or 31 percent
was released as moisture and carbon
dioxide through evaporation.
These numbers make sense when
considering the original characterization of the
NYC waste brought to the Marlborough
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effective, supplemental, waste-management
strategy. Curbside recycling already diverts
about 20 percent of the waste stream; mixedwaste, centralized composting could add
about another 60 percent to achieve a
potential citywide diversion rate of 80 percent.

The 1995 pending regulations collapse
the distinction between Class I and Class II
Compost, and provide one set of parameters
for mixed-waste compost made with biosolids.
The proposed regulations stipulate that the
product may not be used in any public
contact areas, or for any crops, during the first
year of facility operation until a consistent
quality record is established.

While the Department is pleased with
the results of this initial pilot and the NSScomposting process itself, a number of
practical questions remain concerning the
suitability of this technology for New York
City. The final report on the pilot will address
some of these questions by presenting an
economic analysis (including the potential
market for the resulting compost), as well as
a summary of some of the siting and design
issues associated with a potential NYC facility.

Lab tests were performed on the
Marlborough sample compost 59 days after
it was discharged from the drum (21 days
in windrows at the Marlborough facility and
38 additional days curing at the research
laboratory). The DEC requires a minimum
on-site detention time (including active
composting and curing) of 50 days.
Table 10 compares the
concentration limits established
by the 1993 regulations (and the
pending 1995 modifications) with the
preliminary laboratory results from the
Marlborough sample. As indicated in
this table, compost made from nonsource-separated, NYC waste during
this trial would be granted a Class I
designation under the current
regulations. Since the Department
wanted to be as thorough as possible
in addressing potential environmental
concerns associated with NSS
composting, a number of additional
laboratory tests were performed
which are not required by the DEC.
The initial results look promising,
and will all be available in the
forthcoming final report.

Conclusion
The NSS-centralized approach to
composting holds promise as an

Table 10
Comparisons Between Concentration Limits
Established for Non-Source-Separated
Compost and Preliminary Lab Results
from the Marlborough Sample

Parameter

1993 Class I
Concentration
Limit (ppm
dry weight*)

1995 Proposed
Marlborough
Concentration
Sample
(ppm dry
Results
weight*)

Mercury

10

26

1.0

Cadmium

10

15

4.0

Nickel

200

420

57.6

Lead

250

450

239.6

Chromium

100

1800

10.8

Copper

1000

2250

150.8

Zinc

2500

4200

568.0

1

1

<1.0

Arsenic

Not Required

62

4.6

Molybdenum

Not Required

75

5.5

Selenium

Not Required

42

1.4

PCB (total)

* Results are reported in parts per million on a dry-weight basis.
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this technology had been used almost
exclusively for sewage sludge and yard-waste
composting in other parts of the country.
By most measures, the Riker’s Island facility
has proved to be a success. Since it began
operating, the facility has dramatically
increased its throughput while effectively
addressing all odor issues.

Decentralized (On-Site)
Composting
The other strategy for recovering the organic
fraction of the waste stream is through
decentralized, or on-site composting. Rather
than collecting waste and transporting it to a
centralized facility, the decentralized approach
seeks to assist individuals and institutions
in handling the organic fraction of their
respective waste streams “in their own
backyards.” The Department promotes and
maintains a number of on-site composting
programs, for both City institutions and NYC
residents.

Composting On-Site
at City Institutions
Aerial view of Riker’s Island and the in-vessel,
food-waste-composting facility. The facility
features the world’s largest installation of a
translucent photovoltaic panel roofing system.
Installed with funding from the New York Power
Authority, the roof panels provide 40 kilowatts
of power to the plant.

Riker’s Island
At Riker’s Island, the nation’s largest municipal
prison system, over 17,000 inmates and
7,000 officers generate over 20 tons of food
residuals per day. Since Riker’s is a City
institution, the Department of Sanitation
handles all waste collection services for the
island. Services provided to Riker’s tend to be
more expensive than services provided to
other City institutions due to the entrance and
exit procedures for any vehicle accessing the
island. For this reason, any on-site processing
of waste is potentially more efficient than
removing the waste from the island for
disposal.

Sanitation originally developed the
Riker’s facility with the understanding that the
Department of Corrections (DOC) would be
changing their food preparation operation
from one where food was prepared on-site
to one where food would be received
prepackaged and prepared. This latter type
of food-service system is one that many
institutions adopted in the 1990s. From the

In order to handle the food waste at
Riker’s, the Department decided to construct a
pilot facility, one that would be fully enclosed
and employ the latest agitated-bay technology.
The Department wanted to use the Riker’s
facility to test the feasibility of agitated-bay
technology for composting food waste. Up
until the construction of the Riker’s facility,
35

casseroles). It is important to note that three
of the four jails participate (although not on a
regular basis) in the City Harvest project
wherein edible, unused food is set aside to be
transported to soup kitchens to feed the
homeless.

point of view of building an on-site, foodwaste-composting facility, the prepackaged
food system would mean far less food waste.
For this reason, the facility was conceived
and built to handle these anticipated lower
tonnages. Ultimately, DOC did not change its
food-preparation system as planned, leaving
the compost facility somewhat undersized.
However, as the Department has gained
expertise over the past six years, the facility is
now operated so that it can handle almost all
of Riker’s food waste.

Food-Waste Collection and Facility
Operations

Containers used for source separation are
color-coded. Food waste is collected in
specially marked, 44-gallon, plastic, yellow
containers. Because of the weight of the food
waste, cafeteria staff place the containers on

The Waste Stream

Approximately 500 tons per month of food
material is collected from four different prison
kitchens and the Riker’s bakery.8 Food waste
is comprised of pre-consumer waste (such as
vegetable trimmings, rotten or expired food,
or food that has fallen on the floor), as well as
leftover prepared food and post-consumption
plate scrapings. Typical materials include
meats, pasta, vegetables, fruit, bread (and its
wax packaging), cereal boxes, milk cartons,
and a liquid component (soups, stews, and

The 44-gallon containers are wheeled to the
loading dock of the cafeteria and emptied into
a separate dumpster. These dumpsters are
transported to the compost facility and emptied.

Inmates working in a prison cafeteria empty
food waste into a specially designated,
44-gallon, yellow container.
8

The Department collects food waste from four of Riker’s seven kitchens. The remaining three kitchens are not included in the program because
two of the kitchens do not prepare their own food, and the third has a loading dock which would require use of a different kind of dumpster.
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The dumpsters containing food waste are
emptied onto the floor of the receiving area at
the compost facility.

Food waste is comprised of pre-consumer waste
as well as leftover prepared food and postconsumption plate scrapings. Facility operators
mix this material with wood chips (shown below)
before loading it into the concrete bays.

dollies and haul them to the outdoor dock
areas. There they empty the food waste into a
separate, yellow dumpster. The dumpsters are
collected from each participating jail and
transported to the composting facility, where
the contents are emptied onto the floor of the
receiving area.
Facility operators mix the food waste
with a prescribed amount of wood chips and
then move the material into two narrow,
concrete bays. Since food waste contains a
high degree of nitrogen, the added wood
chips supply the required carbon to achieve
optimal conditions for rapid decomposition.
The wood chips also provide porosity to the
mix, which allows for better airflow through
the material and thus helps maintain aerobic
(or oxygenated) conditions.

outside of the building, where it passes
through a blend of wood chips and finished
compost, called a biofilter. The microorganisms
in the filtration media essentially “eat” the
volatile organic compounds that produce
odors, thereby serving as biological scrubbers.

Agitating equipment mechanically
blends the material and pushes it forward in
the bays, while air is drawn through the floor
of the bays by a computer-controlled
temperature regulation system. To mitigate
odors, the entire building is kept under
negative air pressure, with exhaust air directed

The processing period in the bays
generally lasts 14 days. By the time the
material reaches the end of the bays, its
composition and texture have dramatically
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The agitator, pictured above, moves along the bays, slowly pushing the material forward as it mixes it.
After 14 days in the bays, the food waste has broken down into compost.

Facility operators transfer the material
from the end of the bays to an indoor curing
area where it remains for an additional seven
to ten days. After this time, the material is
moved to an outdoor curing area on Riker’s
Island where it stays for about another month.
With one final screening to remove the
contaminants, the material is ready to be used
as an amendment for the poor quality soils
Exhaust air is blown outside the building
underground, where it passes up through a
biofilter, shown above. Microbes that live in this
specially engineered bed of woodchips and
compost effectively “scrub” the air of odorcausing compounds. A network of above-ground
pipes and sprinklers keeps the biofilter moist.

changed. The food waste that was originally
introduced at the loading area has
decomposed and the material has a soil-like
resemblance. Wood chips are still present in
the mixture as well as contaminants such as
plastic utensils from the cafeteria. (For security
reasons, the cafeteria uses plastic utensils
instead of reusable metal ones.)

After operators remove compost from the back end
of the bays, they form it into piles in the indoor
curing area at the back of the facility.
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(such as plastic serving trays) are also present
in the food waste. However, the smaller
plastic items pose the biggest challenge in
terms of implementing procedures to reduce
their presence during source separation as
well as in the composting process. Only
continued staff education and vigilance can
help reduce these contamination levels.

of Riker’s, which was itself a landfill in the
earlier part of the last century.
The level of contamination in the daily
deliveries of food waste varies, and identifying
the source of contamination is difficult. The
major contaminants tend to be plastic utensils
and plastic gloves. Other types of contaminants

Conclusion

Over 80 percent of Riker’s food waste is
composted through the Riker’s compost
facility. A number of factors contribute to
the success of this facility. These include the
following:

• A large amount of food waste
generated in a compact area, ensuring
efficient collection and cost savings.

• Personnel within the institution who
“adopt” the program and make sure
that source-separation measures are
kept in place.

• A supply of labor that can take on

Note that plastic utensils are the major source of
contamination in the compost. These and other
contaminants are removed through screening
at the outdoor area, shown below, where the
material finishes curing for about a month.

the extra tasks associated with keeping
food waste separate, such as cleaning
food-waste receptacles and loading
a separate dumpster.

• A supply of wood chips (or other
sources of carbon, such as corrugated
cardboard) to mix with the food
waste.

• Available space for the composting
facility itself (including the biofilter),
food-waste dumpsters at generator
locations, and outdoor curing.

• Facility operators who understand the
composting process, are responsible
for facility performance, and are
provided with adequate resources to
perform their task.
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modifications from earlier prototypes, two
more Earth Tubs were integrated into the
grounds of this urban hospital in 1998. All
three remained in operation until the summer
of 2001.

Other In-Vessel Projects at
City Institutions
Over the past ten years, the Department has
funded various pilot projects to test the
installation and operation of different smallto medium-scale “in-vessel” composting
technologies at a number of NYC institutions.
In-vessel technologies are those
systems that enclose the composting materials,
thereby allowing for the efficient use of space,
and the capture and treatment of exhaust
gases. The key barrier identified in the pilot
studies was the cost (capital and operating)
associated with the in-vessel systems currently
on the market, relative to the current cost for
collection and disposal.
The pilot studies also highlighted other
obstacles to the wide-scale implementation of
this technology. Since composting is a living,
dynamic process, the maintenance of a
composting system requires more attention
and training than standard recycling and
waste-disposal practices. Also, in order to
secure the proper mix of ingredients for
optimal composting conditions, institutions
often needed to locate and acquire additional
materials off site (such as shredded paper,
wood shavings, or wood chips).

“Earth Tubs” are examples of small, in-vessel
units the Department has helped to install at
several City institutions to test the feasibility of
on-site composting of food waste.

Temperature profiles logged over the
course of the initial pilot suggest that heating
to proper temperatures for composting,
pathogen kill, and weed seed destruction
did occur, and that these temperatures were
maintained for a number of weeks. Odors
were not a problem, even though the amount
of nitrogen in the waste, generally 3 percent
to 4 percent, was relatively high, probably
reflecting a large percentage of meat scraps in
the mix.

The following section summarizes the
Department’s experience with promoting invessel composting at various NYC institutions.

Not including potential revenue from
compost sales or offset in procurement of
soil products for grounds maintenance, the
hospital benefits from the composting system
by reducing its waste-carting bill. At the time
of the pilot, NYMHQ was paying its carter a
weight-based rate for collection and disposal
of approximately $0.03 per pound, or $60

Queens Hospital

The Earth Tub, a small-scale, in-vessel
composting unit manufactured by Green
Mountain Technology, Inc., was installed in
1997 at the New York Medical Hospital in
Flushing, Queens (NYMHQ, now called the
New York Hospital, Queens). After a series of
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odor control required for the indoor site
selected (an indoor loading dock with
corridors leading straight to a faculty lounge)
was probably an unreasonable expectation for
any composting technology.

per ton. With up to a half-ton of food scraps
being composted per week, the hospital
avoids approximately $1,500 per year in
disposal costs. Assuming a modest value for
the compost, the economic benefits to the
hospital could conceivably approach $2,000
per year.

Operation of the second installation in
1997 (a WEMI #750) at St. Barnabas Hospital
in the Bronx ran into problems due to a
contaminated food waste stream. Plastic
plates, utensils, and trays consistently made
their way into the feedstock, despite intensive
staff training. The operation lasted for
approximately one year.

However, when the full cost of labor
is accounted for, operating costs alone are
more than double this figure, reaching nearly
$5,000 per year, not including the labor cost
associated with pre-composting, food scrap
handling. Assuming that all labor is redirected
from less important tasks, the actual additional
incremental operating costs are small. Still,
with fixed capital costs exceeding $17,000
(covering the equipment and installation),
the project did not present an economically
attractive proposition.

Thus, neither of these trials provided
for a thorough evaluation of the Wright
system. The problems experienced, however,
did not appear to be with the technology
itself, and a broader review of Wright
installations around the country indicates that
the technology does perform well, producing
a reasonably stable compost product in
28 days, without odor problems (assuming
the unit is well sited and operated).

In sum, without subsidy for equipment
costs and the availability of free or inexpensive
labor, economic incentives alone are not
sufficient to justify this kind of installation.

Nevertheless, as with the Earth Tub
technology, avoided collection and disposal
costs (at current NYC rates) cannot justify the
investment economically. With an $80,000
price tag ($82,000 including installation in
1996 dollars), the WEMI #750 has a per-ton
annualized, full-capacity processing cost of
$173, based on capital costs alone (assuming
a seven-year equipment amortization). This
does not take into account site preparation
costs ($10,000 at St. Barnabas), leasing of
land, or operating expenses.

City College and St. Barnabas Hospital

The Canadian firm, Wright Environmental
Management, Inc., has developed an in-vessel
composting unit that is in use at a number
of locations in Canada and the U.S. Wright
has models ranging in capacity from a few
hundred pounds up to several tons per day.
During the course of the City’s pilot, two
Wright units were tested—the WEMI #500
(total daily load: 500 pounds) and the WEMI
#750 (total daily load: 750 pounds).
The initial trials with the WEMI #500
during the fall of 1996 at City College of
New York were disappointing due to odor
problems, and the equipment was removed
by January 1997. In retrospect, the complete

Open Road of New York, Inc.

Open Road is a local, nonprofit group
working in the field of outdoor environmental
education. They manufacture the Hot Box—
41

Biofiltration is usually accomplished with
a 3-inch to 6-inch layer of finished compost
applied on top of the compostable material
once the box is loaded. However, there is at
least one site where Hot Boxes have been
set up with an external biofilter as well. Lids
for the boxes are constructed if an external
biofilter is to be used, or if the system is
operated out-of-doors. The front of the box is
removable to facilitate loading and unloading.

a low-technology option suitable for smallscale, non-capital-intensive composting. The
original prototype of the Hot Box was built in
1994. Subsequent real-world testing and
refinement led to the current design. A patent
was awarded on June 16, 1998.
Hot Boxes are used at about 10 sites
around New York City. These include public
and private schools, community gardens,
and colleges. They are being used to compost
a range of materials, including pre- and
post-consumer food scraps, stable waste, and
grass clippings.

The Hot Box has proven, over its six
years of use in New York City, to be a reliable
and flexible system with relatively low capital
costs. While it is generally used for smaller
quantities of waste than other technologies,
the Hot Box has found its way into a broad
array of applications. Despite the “low-tech”
nature of the system, it has proven suitable
for different types of food waste in a variety
of settings.

The Hot Box consists of a cubic-yard
box, typically made of untreated pine or
plastic lumber. The box is intersected by a
series of horizontal perforated pipes, set at
predetermined levels. Convection serves to
draw air through these pipes and into the
composting materials inside the box. Loading,
mixing, and unloading are performed
manually using standard garden tools.
Materials can be either premixed and then
loaded, or mixed directly in the box. The
goal, in both cases, is to obtain a mixture
with the proper moisture content (about 60%)
and porosity, since materials are not further
agitated after the initial mixing.

Students, teachers, gardeners, or others
who have a vested interest in the process
and end product perform the manual tasks.
Labor costs then do not present an obstacle at
these installations, and as noted, capital
costs are modest. However, as with other
composting technologies tested by the
Department, if the full labor costs associated
with Hot Box composting were applied, it
would not prove to be economically attractive,
given current collection and disposal costs.
Conclusion

The prospects for small- to medium-scale,
in-vessel composting are mixed. While a
number of effective, in-vessel composting
systems exist, the costs of purchasing and
operating this equipment are difficult to justify
given current waste disposal costs. For
institutions or businesses with high waste-

Students of the Project Roots program at
I.S. 318 in Brooklyn experiment with a clear
lid for their “Hot Box.”
42

Botanical Gardens to promote composting in
NYC. Through this arrangement, Sanitation
funds full-time staff (at the Brooklyn Botanic
Garden, the Queens Botanical Garden, the
Staten Island Botanical Garden, and The
New York Botanical Garden in the Bronx) to
promote backyard and on-site composting to
NYC residents, institutions, and businesses
through a program known as the Compost
Project.

disposal costs (or for those who are eager to
implement an environmentally sound, organicwaste-management program), there are now
viable options to successfully process food
waste on site without odor or vector
problems. Grant funding or other government
subsidies could further encourage the
implementation of composting programs.
However, under current market conditions,
the potential waste-disposal savings are not
sufficient to warrant widespread adoption of
these on-site, small-scale composting systems.
Although the prohibitive monetary
and labor investments do not make on-site,
in-vessel composting widely appealing as a
waste management strategy, the Department
still believes that such projects are suitable
for institutions with an educational mission.
For example, in 2000 the Department funded
the installation of two Earth Tub food-wastecomposting units at The New York Botanical
Garden to serve their catering operation.
They use the Earth Tubs to demonstrate
the possibility of increased recycling,
and will feature the operation in an
upcoming conference on managing organic
waste on site for New York City institutions.
The Department continues to monitor
developments in on-site composting
technology and to seek out potential
institutions for which such technology
might be appropriate.

A “Master Composter” staffs an information
table at a “Compost Giveback” in Brooklyn.

The Department wanted to promote
composting through the Botanical Gardens
because each Garden already had a
visible presence and name recognition in
neighborhoods and community gardens
throughout the City. By funding these existing
institutions to encourage composting, the
Department gained improved services,
expertise, and the ability to target specific
audiences that would not be easily reached
through existing Sanitation programs or
advertising campaigns.

The Compost Project Outreach
and Education Program
The decentralized approach to composting
requires that as many institutions and
residents as possible learn about the benefits
of composting, and have access to technical
assistance. For this reason, Sanitation worked
with the Department of Cultural Affairs in July
1993 to establish contracts with the City’s four

The goal of the Compost Project is
to teach New Yorkers about the composting
process and its benefits, from horticultural,
ecological, and waste-management perspectives.
The Compost Project established a backyard
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Project programs are provided in the sections
that follow.

composting demonstration site at each
Botanical Garden and at a satellite site (such
as a park or nature center) in each of their
respective boroughs. The demonstration sites
display different kinds of backyard
compost bins (and how to use them), and
provide information on mulching, grass
recycling, and alternative ground covers.

Master Composter Course
While the Compost Project reaches a
significant number of people, Project staff
can’t visit every NYC neighborhood and
communicate in the dozens of languages
spoken in those neighborhoods. Therefore,
Project staff designed a program to convey this
information to committed individuals within
various NYC communities.

In addition to the demonstration sites,
in 1997 each Garden set up a telephone help
line to answer questions about composting.
Descriptions of other principal Compost

Adapted from Master
Composter and Master
Gardener projects carried
out in other states, the New
York City Master Composter
Certificate Course is a
“train-the-trainer”–style
program, designed to provide
participants with:

• Technical knowledge
about composting.

• Hands-on skills at
creating compost systems.

• Outreach techniques
to teach others about
composting.

The Department funds the Compost Project, an outreach and
education program run through the City’s Botanical Gardens.
Compost demonstration sites were established at each Garden.
Pictured here are the demonstration sites at the Brooklyn Botanic
Garden and The New York Botanical Garden in the Bronx.
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Compost Project staff
annually select a diverse
group of volunteers from
all over the City to take the
Master Composter Course.
These volunteers demonstrate
an interest in and a
commitment to composting,
plus a desire to share their
knowledge with their
community.

“Master Composters” (MCs) are a diverse group of New Yorkers who share an enthusiasm for composting
and gardening, as well as provide an active link to their respective communities. Each year the Compost
Project trains about 20 MC volunteers in each borough. The MCs pictured here are helping at an outreach
event in Queens and demonstrating how to build a better worm bin.

Most participants complete
their volunteer hours, while several exceed
expectations by performing 60 hours
and beyond of compost community outreach.
Service projects completed by volunteers
include:

The Brooklyn Botanic Garden and the
Staten Island Botanical Garden first ran the
program as a pilot in 1999. During its first
year, the Master Composter program had 25
participants, divided between the two Garden
sites. In 2000, the course was evaluated,
refined, and offered citywide. During 2000,
the Master Composter program had
61 participants, divided among the four
Botanical Gardens.

• Setting up worm bins for
composting food waste at a
Buddhist temple in Queens.

• Conducting composting workshops
in Brooklyn community gardens and
Bronx public schools.

To acquire the Master Composter
certificate, each participant attends 20 hours of
classes (including field trips) and completes
30 hours of public outreach service. Field trips
include visiting:

• Tabling at street fairs and farmers’
markets in Manhattan and the mall
in Staten Island.

• The Fresh Kills landfill
and compost facility.

• The Riker’s Island
compost facility.

• Small, in-vessel,
composting units
in locations around
the City.

• Installations of
residential, backyard
compost bins.

Master Composters must complete 20 hours of classes (including
field trips) and 30 hours of public outreach service in order to
receive certification.
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A variety of techniques are used by the New York City Housing Authority to compost leaves on site. The
Compost Project provides training and ongoing assistance to NYCHA.

6,500 cubic yards of leaves per year from
landfilling. While these diversion rates are not
terribly high in terms of the City’s total waste
generation, they do justify the expense of
running this outreach program.

Assistance to New York City
Institutions and NYCHA
From 1994 to 1997, the Compost Project
specifically directed technical assistance
to NYC institutions, as well as to housing
complexes managed by the NYC Housing
Authority (NYCHA). During this period,
Project staff gave presentations about on-site
leaf composting and grass recycling to
approximately 15 public schools, 16 higher
learning institutions, 16 cemeteries, 8 golf
courses, and 8 hospitals.

While the focus of the Compost
Project as a whole has turned more toward
residential composting in the past few years,
the Compost Project at The New York
Botanical Garden will host a conference in
the coming year for NYC institutions. The
conference will broadly address how
institutions can maximize their reuse and
recycling of organic waste, through donation
to food banks and composting.

As a result of a series of seminars
held for NYCHA grounds staff and managers,
NYCHA enacted a policy to cease bagging
grass clippings for Sanitation collection. A
conservative estimate of the citywide impact
of this effort ranges from 8,000 to 15,000 tons
of grass clippings diverted from landfilling
each year.

“Leave it on the Lawn” Campaign
and Landscaper Training
The Department estimates that 78,000 tons of
grass clippings are disposed of per year in
New York City. Therefore, the Department
began a “Leave it on the Lawn” campaign,
asking City residents and institutions not to
place grass clippings out for collection and
disposal. Rather than raking and bagging grass
clippings, Sanitation encourages New Yorkers
to leave them on the lawn, where they can

By February 1997, after receiving
training and continuous outreach from Garden
staff, 58 NYCHA locations throughout the City
began composting their leaves on-site. A
survey conducted by Garden and Sanitation
staff shows that these sites are diverting nearly
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Compost Project staff have
incorporated “grass recycling” or mulch-mowing
information into their public education
materials. In areas with more lawns (such as
Staten Island and Queens), Compost Project
staff hold regularly scheduled workshops that
teach residents how to integrate mulchmowing into a more environmentally sensitive
approach to lawn care.

decompose naturally and return nutrients and
moisture to the soil.
In 1994, the Department produced a
Leave It On The Lawn brochure and mailed it
to elected officials, community district offices,
lawn mower equipment distributors and
manufacturers, landscapers, gardening groups,
and community and civic associations.
Compost Project staff regularly distribute the
brochure during their outreach activities. The
Department produced an updated version of
the brochure in April 2001.

Approximately one-third of New
Yorkers employ private landscaping services,
making landscapers an important target for
the Compost Project’s “Leave it on the Lawn”
campaign. From 1995 through 1998, the
Queens and Staten Island Botanical Gardens
constructed and operated small-scale
composting facilities on their own grounds,
which were designed to process the leaves
and yard waste generated by local, private
landscapers. One of the goals of the facilities
was to train these private landscapers in grass
mulching, decreased pesticide and fertilizer
use, and the utilization of compost.

The Department produced this first Leave It
On The Lawn brochure in 1994 to encourage

Through the Compost Project, the Department
established and operated small-scale sites
designed to accept landscaper waste at the Queens
(above) and Staten Island Botanical Gardens.

NYC residents to leave their grass clippings on
their lawns instead of bagging them for
Sanitation collection.
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their lawns instead of bagging them for
Sanitation collection.
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new kind of landscaper conference based
on their experience and learning over the
previous five years. Given the large numbers
of private landscapers in their respective
boroughs, they decided to run conferences
based exclusively on the concerns of this
group. The focus shifted from academic and
scientific presentations about the benefits of
natural lawn care and mulch-mowing, to the
practical means of providing services based
on these ideas, while still maintaining and
growing a profitable business.

Input from landscapers helped the
Gardens design conferences to address
landscapers’ concerns about practices
intended to minimize waste production and
environmental impacts. The first such event,
entitled “Natural Landscape Maintenance:
The Pros and Cons,” was held at the Queens
Botanical Garden in December 1997, and
was attended by 140 landscape professionals
from both the private sector and public
agencies. The Brooklyn Botanic Garden
held a second conference in March 1998,
with 150 attendees. A third conference was
held at the Staten Island Botanical Garden
in February of 1999, with 80 attendees.
These conferences were aimed at both private
landscapers, as well as institutional grounds
staff, and were generally presented as a series
of lectures.

The group size was reduced to
15–30 professionals to better facilitate
conversation in a roundtable style. Presenters
were landscapers themselves, who possessed
real-world experience and the ability to speak
the same language as the participants. In
addition, Project staff selected a model
landscaper from each borough who agreed to
mulch mow all of his clients’ lawns and
document the results (in return for a
discounted mulching mower). These
individuals have proved to be an incredible
resource since they have direct experience
with successfully integrating these services
within a NYC environment. The Compost
Project will continue to reach out to
landscapers through these roundtable events.

Beginning in 2000, both Staten Island
and Queens Botanical Gardens pioneered a

Teacher Training
In 1999, the Compost Project designed a
course to train teachers, called Wormbin
Composting in the Classroom. During the
year 2000, Compost Project staff demonstrated
to 240 public school teachers from all five
boroughs how to incorporate a worm bin
into their curricula.
The Compost Project has held a number of
conferences designed especially to educate NYC
landscapers and institutional grounds staff
about environmentally sensitive lawn care.

Working with worms in the classroom
offers a great, hands-on way to teach about
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Project staff decided to move the compost
distribution to Prospect Park in Brooklyn.
The following year the Brooklyn Compost
Project also offered a limited number of
subsidized backyard composting bins at the
Prospect Park distribution event.

natural systems, recycling, and gardening. As
part of the course, teachers learn how to:

• Set up a worm bin to keep
in their classroom.

• Feed worms with food scraps.
• Maintain a healthy worm bin

This model of free compost coupled
with a bin sale was piloted citywide in 1998
in an effort to encourage as many NYC
residents as possible to compost their food
and yard waste at home. In 1999 the
Department initiated a campaign to promote
the givebacks and bin sales. The campaign
involved a mailed flyer, cable TV ads, and
starting in 2000, local print ads as well.
Depending on available funding, the
Department continues to promote the
givebacks and bin sales using some or all
of these elements:

ecosystem.

• Harvest finished compost.
The course also presents activities,
cross-curriculum ideas, and ways to
incorporate worm composting into science,
math, and language arts for students of all
ages. The workshops are held at the Botanical
Gardens, where teachers receive a kit
including a Worms Eat Our Garbage activity
guide, red wriggler worms, and a plastic
worm bin with start-up material. The Board
of Education has approved this course for
three new teacher-training credits.

• Mailed Giveback Flyer. This flyer lists
the dates of all the givebacks and is
mailed every spring and fall to the
growing mailing list compiled by the
Compost Project staff at the City’s four
Botanical Gardens. The first giveback
flyer featured the Department’s
recently developed Compost Project
logo—New York City Composts. This
logo is based upon the Department’s
recycling logo and was developed to
provide a unified look among the
various Compost Project programs.
Starting in 2000, the giveback flyers
also featured the Department’s
compost bin cartoon character. This
character was designed to match the
Department’s other recycling program
cartoon “mascots” such as the blue
and green recycling bins.

Compost Giveback Events:
Free Compost Distribution and
Subsidized Compost Bin Sales
The Department began distributing free
compost to NYC residents at the Fresh Kills
landfill in 1992. Residents could drive into the
landfill and pick up the material during
operating hours. Since this arrangement was
less than optimal from a safety and security
standpoint, the Department decided to move
the distribution location to the Staten Island
Botanical Garden in 1994. It was called the
“compost giveback program” as the Department
gave back the compost it made from leaves
that residents set out each fall. The Compost
Project in Brooklyn began distributing
Department-made compost by appointment
from the Brooklyn Botanic Garden in 1993.
This arrangement lasted until 1996 when

• Giveback Cable TV Commercials.
A standard commercial was produced
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for the spring givebacks that shows
the various uses for compost. An end
screen is added to promote the dates
and locations of specific giveback
events. A week before each scheduled
event, a commercial promoting the
event is run on local cable stations.

• Giveback Print Ads. An ad featuring
the compost bin character was
developed which explains the
giveback and bin sale program and
lists the event dates for each borough.
This ad is run in local community
papers in the four outer boroughs.

A “still” from the spring giveback cable TV
commercials. The commercials explain the
various uses for compost and provide the
date and location for each giveback event.

Each spring and fall, the Compost Project holds compost “givebacks” and subsidized bin sales at
different locations in each borough. The Department promotes these events through ads in local papers,
mailed flyers, and cable TV commercials.
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different parts of each borough so that
the program reaches a wide audience.

The Department developed a Compost Project logo—
New York City Composts—to provide a unified look
among the various Compost Project programs. This
logo is a variation of the Department’s recycling
logo—New York City Recycles.

Each spring and fall, two or three
giveback and bin sale events are run by
Compost Project staff in each borough. (See
Table 11 on page 53 for a summary of the
number of events held in each borough since
1999.) The program operates as follows:
1

About six months prior to the
giveback events, Compost Project staff
secure donated locations for the
events in each borough. The
events are generally held in
parks, parking lots, or other open
spaces that can accommodate
several hundred cubic yards of
compost and hundreds of
people. The Compost Project
tries to locate events in

2

In days prior to the event, the
Department delivers between 75 and
300 cubic yards of compost made
from fall leaves to the giveback site
(the amount depends on the site size
and anticipated demand).

3

On the day of the event, the compost
bin vendor arrives with a truckload of
compost bins. Compost Project staff
and Master Composters set up
demonstration bins and compost
information tables.

4

When the public arrives, residents
are allowed to take up to 30 gallons
of finished compost (free of charge)
and may also buy backyard compost
bins for $20 (the bins normally retail
for $70–$80). Master Composters
are available to discuss how to set up
and use the bins.

At “compost giveback” events, the Department, through the Compost Project, distributes free compost and
makes available backyard compost bins at a subsidized rate of $20. Givebacks are held spring and fall in
all five boroughs.
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The website also serves as a paperless
way to keep City residents informed of
upcoming events, like compost givebacks and
compost workshops. Through the Compost
Project website, the Department can present
in one central location the many compostingrelated programs run through the City’s four
Botanical Gardens.

Every year the program has grown as
more and more people find out about the
events. A recent article in the New York Times
(“A Land Rush for Compost in the City,”
Sunday, June 17, 2001, City Section) highlighted
the diversity of attendees at the compost
givebacks, noting that a Crown Heights
Brooklyn event “looked like a gathering of
the nations.” Compost is a resource that
people from all ethnic and socio-economic
backgrounds appear to appreciate, and the
giveback program’s goal is to get this resource
into as many different NYC neighborhoods
as possible.
In addition to distributing compost
to residents, a regular compost distribution
program for nonprofit community
organizations was established at the Queens
Botanical Garden in July 2000. Through this
initiative, DOS provides for the delivery of its
finished compost to community gardens and
other nonprofit greening organizations in
all five boroughs. A total of 988 cubic yards
was delivered to 146 groups in 2000,
including member gardens of the City Farms
project—a program that seeks to improve
the availability of fresh food in NYC’s
low-income neighborhoods.

Outreach Materials

The average New York City household discards two pounds of
organic waste each day—adding up to more than one million
tons of organic material a year. When we discard this “waste,”
we lose a potential resource that can help beautify our parks,
gardens, and blocks—even our windowboxes and houseplants.
That’s why the NYC Department of Sanitation has set up
programs to recycle organic material through composting.
This site describes those programs, and tells you everything
you need to start composting today, right in your City
backyard or apartment—regardless of how little space you
have.

contact the nyc compost project | about this site | search | sitemap
nyc compost project | how to compost | compost science | nyc compost resources

The NYC Compost Project is funded
by the Department of Sanitation.
Copyright 2001 New York City Department of Sanitation.

The year 2000 saw the launch of the Compost Project
website at www.nyccompost.org. The site provides
a paperless way for New Yorkers to learn about
composting and compost resources in the City.

In 2001, the Compost Project and the
Department of Sanitation also completed
updates to its composting publications and
produced a new brochure focusing on indoor
composting. The publications are described
in detail below. The development of the
new brochures allowed the Department to
disseminate updated information on NYC
composting programs, promote the new
Compost Project website, as well as present
a unified look for the program.

The year 2001 saw the launch of the Compost
Project website, www.nyccompost.org—a
valuable resource for compost enthusiasts in
NYC, providing illustrated, step-by-step
instructions for setting up and maintaining a
compost bin or a worm bin. The website
covers many topics, from the basics of
compost science to a more natural approach
to lawn care. Links to compost-related
organizations in the City as well as links for
teachers are available.
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Table 11
Summary of NYC Compost Giveback and Bin Sale Events
1999

Date

Attendees

Compost
Distributed
(cubic
yards)

Pelham Bay Park

04/18/1999

170

20

90

Bronx

Riverdale Metro North Station

05/15/1999

142

20

125

Bronx

Sammy’s Fish Box Parking Lot

05/22/1999

119

20

60

Bronx

Van Cortland Park

06/12/1999

120

25

59

Bronx

JFK High School

09/18/1999

104

25

50

Bronx

Seton Fall Park

10/30/1999

165

20

90

Brooklyn

Lincoln Terrace Park, Crown Heights

04/24/1999

550

45

184

Brooklyn

Van Dyke Street, Red Hook

05/23/1999

600

60

246

Brooklyn

Linden Houses, East New York

06/26/1999

400

60

113

Brooklyn

Dyker Heights Golf Course

09/25/1999

267

50

158

Brooklyn

Marine Park

11/07/1999

500

75

218

Manhattan

Union Square Greenmarket

06/16/1999

225

1.2

15

Manhattan

Washington Market Park Greenmarket

06/19/1999

93

0.54

7

Manhattan

97th Street Greenmarket

07/09/1999

110

1.2

10

Manhattan

Tompkins Square Park Greenmarket

07/25/1999

46

1.2

5

Queens

Queens Botanical Garden

04/17/1999

463

54

118

Queens

Forest Park

04/24/1999

208

30

86

Queens

Kissena Park

05/16/1999

176

38

76

Queens

Alley Pond Park

06/06/1999

256

39

97

Queens

Astoria Park

07/10/1999

118

20

30

Queens

Garden World

10/02/1999

210

15

160

Queens

Cunningham Park

10/03/1999

393

45

194

Staten Island High Rock Park

04/25/1999

300

30

150

Staten Island Snug Harbor Cultural Center

05/01/1999

900

60

400

Staten Island New Dorp High School

05/22/1999

750

60

513

Staten Island Wolfe’s Pond Park

09/26/1999

475

120

303

Staten Island Midland Beach Park

10/23/1999

530

100

375

Borough

Location

Bronx

TOTAL

8390
53

1035.14

Compost
Bins
Sold

3932

Table 11 (continued)
Summary of NYC Compost Giveback and Bin Sale Events
2000

Borough

Location

Bronx

Compost
Distributed
(cubic
yards)

Compost
Bins
Sold

Date

Attendees

Public School #97

10/14/2000

236

70

91

Bronx

Lehman College

10/29/2000

150

70

88

Bronx

Pelham Bay Park

04/16/2000

164

30

110

Bronx

Bissell Garden, Wakefield

05/13/2000

287

60

110

Brooklyn

Pier 41, Red Hook

09/09/2000

369

100

78

Brooklyn

Dyker Beach Golf Course

09/24/2000

479

100

122

Brooklyn

Sears Parking Lot, Flatbush

10/14/2000

808

100

128

Brooklyn

Marlborough Houses, Gravesend

04/29/2000

1089

120

308

Brooklyn

McCarren Park, Greenpoint

05/21/2000

689

120

188

Manhattan

Riverside Park

05/20/2000

Manhattan

Tompkins Square Park

10/14/2000

119

90

36

Queens

Garden World Parking Lot, Bayside

03/29/2000

742

30

416

Queens

Beach 96th St., Rockaways

05/07/2000

562

75

258

Queens

Cunningham Park

10/10/2000

442

90

309

Queens

Forest Park

10/16/2000

330

90

163

Staten Island Mount Loretto Campus

09/17/2000

351

70

116

Staten Island Historic Richmondtown

10/21/2000

187

40

211

Staten Island Midland Beach Parking Lot

05/20/2000

517

120

292

Staten Island Michael J. Petrides School

06/11/2000

492

120

143

8013

1495

3167

TOTAL
* Cancelled due to heavy rain.
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Cancelled*

Table 11 (continued)
Summary of NYC Compost Giveback and Bin Sale Events
2001 (Spring Only)

Location

Bronx

Van Cortlandt Park

05/12/2001

345

100

120

Bronx

Riverdale Metro North Station

05/20/2001

240

90

84

Brooklyn

Grand St. High School, E. Williamsburg

05/06/2001

851

100

153

Brooklyn

Linden Houses, East New York

05/19/2001

900

100

107

Brooklyn

Medgar Evers College, Crown Heights

06/03/2001

700

80

192

Manhattan

Abingdon Square Park, West Village

05/26/2001

125

1

26

Manhattan

Pier 84, West Side Highway

06/17/2001

200

30

72

Queens

Forest Park

04/28/2001

798

120

466

Queens

Shea Stadium

04/29/2001

914

120

468

Staten Island Midland Beach Parking Lot

04/28-29/2001

2058

300

1096

05/20/2001

1134

220

138

8265

1261

2922

TOTAL

Screen versions of the new brochures
can be downloaded from the Sanitation
website (www.nyc.gov/sanitation); hard
copies can also be ordered through this
website. The composting publications are
distributed through the following ways:

Attendees

Compost
Bins
Sold

Borough

Staten Island Fresh Kills Landfill, Composting Facility

Date

Compost
Distributed
(cubic
yards)

• Orders placed through the Sanitation
website.
New York City composting guide
The New York City composting guide (an
update to the Urban Home Composting Guide)
provides simple and clear instructions for
using a compost bin, what materials to
add, and how to use finished compost. It
provides troubleshooting tips and addresses
concerns unique to composting in an urban
environment. Questions frequently asked of
Compost Project staff have been highlighted
and answered in an easy-to-use format.

• Giveback events.
• Compost Project workshops, classes,
and presentations.

• Information tables at Greenmarkets,
street fairs, and special events.

• Mailed out in response to calls to the
Sanitation Action Center or the help
lines staffed by the Compost Project.
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Cover of the newly updated
composting guide.

Cover of the updated version
of the Leave it on the lawn
brochure.

Cover of the new Indoor
composting with a
worm bin brochure.

Indoor composting with a
worm bin brochure

Leave it on the lawn brochure
An introduction to mulch-mowing or grass
recycling, the Leave it on the lawn brochure
also outlines general lawn care tips to
make this practice easier and more visually
attractive. A natural lawn care calendar details
what steps should be taken during each
season to make leaving clippings on the
lawn something all New Yorkers and their
landscape professionals can do.

For those City residents and schoolteachers
with a lot of dedication and no access to
an outdoor composting area, the Indoor
composting with a worm bin brochure
provides all of the information necessary
to set up and maintain an indoor composting
system with worms. Troubleshooting tips
as well as resources for ordering worms are
also provided.
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Table 12
Summary of NYC Compost Project Activities: Number of Events and Participation Levels
FY94–FY97

Event

Number of Events

Attendees

Classes, workshops, and presentations

284

15,000

Student workshops in NYC schools

200

6,000

Fairs, tabling, and special events

186

24,000

FY99

Help
Line
Calls

Outreach
Events

Number
of People
Reached

Attendees

Teacher
Wormshop
Participants

Workshops

Bins
Sold

BBG

1427

19

3340

37

636

84

242

465

18

1269

26

1080

83

46

QBG

1246

25

2154

20

457

52

84

SIBG

670

5

2100

11

117

47

53

Total

3,808

67

8,863

94

2,290

266

425

FY00

Help
Line
Calls

Outreach
Events

Number
of People
Reached

Workshops

Attendees

Teacher
Wormshop
Participants

Bins
Sold

BBG

1748

28

5933

30

515

61

1222

806

15

1769

32

391

124

429

QBG

2640

16

3278

33

560

37

1504

SIBG

833

16

2906

20

200

12

1056

Total

6,027

75

13,886

115

1,666

234

4,211

FY01

Help
Line
Calls

Outreach
Events

BBG

2,162

37

722

QBG

NYBG

NYBG

Workshops

Attendees

Teacher
Wormshop
Participants

28,703

25

279

279

1,242

33

2,249

17

202

202

439

3,265

18

3,757

33

1,508

231

1,772

SIBG

1,588

23

8,468

26

293

293

1,711

Total

7,192

108

44,483

89

1,943

936

5,045

NYBG

Number
of People
Reached

Bins
Sold

Notes: • FY stands for Fiscal Year, which in New York City runs from July 1 to June 30.
• BBG stands for the Brooklyn Botanic Garden, NYBG stands for The New York Botanical Garden,
QBG stands for the Queens Botanical Garden, and SIBG stands for the Staten Island Botanical Garden.
• Help Line Calls is the number of telephone calls received by each borough on the Compost Help Line.
• Outreach Events include such activities as setting up a table at street fairs, Parks Department events, Greenmarkets.
• Number of People Reached is an estimate of the number of people impacted by the outreach event.
• Workshops include all workshops (such as “Indoor Composting with a Worm Bin,” “Leave it on the Lawn,”
“Backyard Composting,” etc.), except the “Teacher Wormshops,” which are listed separately.
• The Attendees column indicates the cumulative number of people attending the workshops.
• Bins Sold indicates the number of compost bins sold both at the Botanical Garden and at compost giveback events.
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answer the following question: “If New
Yorkers know about the benefits of
composting food and yard waste, and the
City makes it easy for them to do it, could
this make a significant dent in the over three
million tons of residential and institutional
waste generated here each year?” The
complete report on the backyard pilot,
Backyard Composting in New York City:
A Comprehensive Program Evaluation, is
available on the Department’s website at
www.nyc.gov/html/dos/html/recywprpts.html.

General Outreach
Since the Compost Project first started in 1993,
the number of programs it offers has expanded
tremendously. Table 12 on page 57 tracks the
increasing reach and effectiveness of the
various Compost Project activities.

Backyard-Composting Pilot
In 1999, The Department of Sanitation
concluded a pilot study to assess the effects
of backyard composting on the City’s waste
stream. The purpose of the pilot was to

The pilot had four distinct components:

• Intensive, “user-friendly” promotion
of a backyard-composting program,
including the distribution of subsidized
compost bins.

• Market research about participation
and effectiveness of outreach and
education to residents.

• State-of-the-art, waste-composition
analysis to directly measure program
effects on trash and recycling.

• Estimation of program effects, costs,
and benefits.

Promoting the Program
To publicize backyard composting in the most
appealing, convenient, and efficient way
possible, the Department worked with
Compost Project staff at the City’s Botanical
Gardens. These individuals were already
trained in all aspects of composting, and were
familiar with the neighborhoods in each of
their respective boroughs. The Department
drew on their expertise to select four
neighborhoods (one each in Brooklyn, the
Bronx, Queens, and Staten Island) in which
to evaluate the impacts of a backyardcomposting program.

A complete summary of the backyard-composting
pilot is provided in the Department’s 1999 report,

Backyard Composting in New York City: A
Comprehensive Program Evaluation. The report
can be viewed from the Department’s website.
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participation rates. However, in terms of
trying to establish a new waste management
method, this result was somewhat
disappointing. Prior citywide surveys had
shown that as many as one-third of NYC
households had some outdoor area in which
a bin could be placed. All the homes targeted
for outreach in the test neighborhoods were
one- or two-family houses with backyards.
The question was then asked, “Why did less
than 10 percent of these households choose
to participate?”
A staff member from the Compost Project helps
a Brooklyn resident set up a backyard bin as
part of the Backyard Composting Pilot.
This formal investigation by the Department
attempted to determine the waste-diversion
potential of backyard composting.

During the summer of 1997, Compost
Project staff sent letters, made phone calls,
and even went door-to-door to the roughly
1,000 residences with backyards in these
neighborhoods, in order to encourage the
maximum possible participation. Interested
households were sold a bin at a nominal fee,
provided extensive information about what
and how to compost, and given a free
Botanical Garden membership. There was a
“Compost Help Line” set up for questions and
comments. And Compost Project staff made
follow-up visits to each household to answer
questions and check bins.

The Department selected one neighborhood in
Brooklyn, Queens, Staten Island, and the Bronx
to target for extensive backyard-composting
promotion. Of those households with backyards,
9.4 percent chose to purchase and set up a bin.
Surveys and focus groups helped to clarify that
composting appeals primarily to the minority of
New Yorkers who are already active gardeners.

Interpreting Participation:
Market Research
Despite extensive outreach, only 9.4 percent
of qualifying households (i.e., those with
backyards) in the test areas elected to join
the program. This result is impressive in
terms of a promotional effort, as many such
promotions for commercial products are
judged as successful with much lower
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In addition to the market research
completed as part of the BackyardComposting Pilot, the Department conducted
additional research to assess what NYC
residents think about backyard composting,
source separation of food waste, and in-sink
garbage disposals. The Department’s 1999
report, Recycling: What Do New Yorkers
Think? Five Years of Market Research presents
the results of this research, as well as the
findings from other market research the
Department conducted on New Yorkers’
recycling and waste-prevention attitudes.

A series of telephone surveys and
focus groups helped to clarify the relatively
low turnout. They revealed that composting
only appealed to that minority of
householders who were active gardeners and
could envision actually using the compost
themselves. This was so despite intense efforts
on the part of Compost Project staff to explain
the benefits of compost for overall lawn
care, as a gift for neighbors, or for general
neighborhood beautification. It seemed that
environmentalism, a sense of civic duty,
concern over litter and landfills, or other
attributes that make residents generally “waste
conscientious” did not translate into a desire
to compost at home.9 It became clear that
additional education and outreach was not the
solution, since some of the households who
had opted not to volunteer for the program
felt that outreach had been, if anything, too
insistent. In everyone’s opinion, providing
basic information and bin subsidization was
enough to foster composting among those
who would actually do it—an estimated
10% of those households with access to a
backyard.
The market research found strong
approval of the program among those
who did volunteer. Nearly all praised the
thoroughness of the Compost Project’s
education and support efforts. The vast
majority reported really enjoying composting,
citing its benefits for gardening and waste
reduction. Nine months after receiving their
bins, 92% of volunteers were actively
composting. Yet despite their overwhelming
support, relatively few of them (only around
one-quarter) believed that the City should
make the practice mandatory for NYC
residences with backyards.

9

This report describes the extensive market
research the Department has completed to
assess what New Yorkers think about recycling,
composting, and waste prevention.

It is interesting to note, however, that in a survey of those 174 households who did choose to participate in the pilot, more people cited
“waste reduction/environmental concerns” as the number one reason they decided to join the backyard-composting program.
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Department assessed waste-composition
changes before and after the program had
been implemented, among those who agreed
to compost and those who did not, as well as
in a fifth “control’ neighborhood with similar
characteristics to the test area (but in which
there was no program publicity). The latter
allowed for control of outside effects on waste
generation and composition that were not
related directly to this project.

Waste-Composition Analysis
Most cities evaluate the success of backyardcomposting programs with surveys, asking
residents not only about their opinions, but
eliciting self-reported estimates of how much
they are putting into their bin each week.
A few jurisdictions have made efforts to get
volunteers to weigh what they place in the
compost bin. Sanitation’s program evaluation
was unique in that it directly measured the
impact of program participation on residents’
trash and recycling, taking into account
additional, outside influences on waste
generation and composition.

With these data, the Department was
able to apply statistical techniques to pinpoint
significant composting program effects. Results
were mixed. Among program volunteers,
food waste in the trash fell by 2.5 pounds
per week over the course of a year. On the
other hand, changes in yard waste varied so
much from house to house that no significant
impact of composting could be calculated.
In addition, there were some effects that
were seen among both volunteers and
non-volunteers. Several of these results were
unlikely to be related to the program, such
as a decrease in non-volunteer food waste,
or an overall increase in “residual” waste
(i.e., materials other than yard/food waste,
bulk, or designated recyclables).

This was achieved by collecting,
sorting, and weighing samples of the waste
residents in the test areas set out at curbside
once before, and twice after, the backyard
program was instituted. With the aid of an
expert consultant in waste analysis, the

One additional finding, however, was
especially interesting. Recycling improved
overall (i.e., among composters and noncomposters in the target area and among
residents in the control area) by 21.5 percent
from the baseline measure in the test areas.
This rather significant increase might be
attributed to the visible presence of Sanitation
personnel, who drove around the pilot
neighborhoods putting waste into specially
marked yellow bags for the wastecharacterization component of the pilot.
Perhaps the additional Sanitation cars and
workers made residents more diligent about
source separation. This might explain why

The Department conducted detailed waste
characterizations in the targeted neighborhoods
(as well as in a fifth “control” neighborhood)
to see if the backyard composters were making
an impact on the waste stream.
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11,370 tons; and a 20 percent rate would
divert as much as 24,190 tons per year. With
an annual waste stream of 3.5 million tons per
year, this would mean diversion of between
.15 percent and .66 percent a year. In other
words, not even 1 percent of New York City’s
waste would be diverted from disposal, even
under very ambitious estimates. As good as an
idea as backyard composting might be for
other reasons, the results made it clear that it
could not be counted on as a major wasteminimization strategy.

the increase was found in both target and
control areas. If this was in fact the reason,
similar results could not be expected if
backyard composting became a standard
program citywide, since waste-composition
analysis with an additional Sanitation
neighborhood presence would not be part
of any ongoing program.

Estimation of Program Effects
The outreach, market research, and wastecomposition results provided some realistic
numbers with which to start estimating
potential impacts of backyard composting on
NYC’s waste stream. Prior market research
had established that at a maximum, one-third
of the 2.9 million households in the City had
backyards (census data on single- and twofamily homes put this number lower, at around
one-fourth). The Department had directly
measured a participation rate of 9.4 percent,
and for these participants, a 2.5-pounds-perweek drop in food waste in the trash.

Costs and Benefits
These results do not mean, however, that
promoting backyard composting is a useless
endeavor. Outreach for the pilot program
was particularly intensive, which made it
somewhat expensive. Weighing the pilot
program expenses against the negligible
benefits of waste diversion (in terms of saved
export costs) showed a $90.00 cost to the
Department per composter (assuming the
household used the compost bin for a total
of five years). But if the diversion measured
from the pilot were weighed against “normal”
outreach costs (such as those routinely
used by the Compost Project), backyard
composting turned out to be quite efficient,
costing the City only about one dollar per bin.
Add the “intangible” benefits of environmental
education and recycling awareness that go
along with backyard composting, and it’s
fair to conclude that promoting backyard
composting in New York City is still a good
idea all around.

What kind of dent could backyard
composting make in New York City’s waste
stream? It’s a matter of doing the math.
One-third of NYC households represents
930,402 residences. A participation rate of 9.4
percent of these would yield a turnout of
87,458 households. A more hopeful estimate
of 20 percent participation would include
186,080 homes. What if these households
composted so that 2.5 pounds per week were
diverted from their trash? This would save in
total for the City per year: 5,685 tons of waste
at 9.4 percent participation (or 12,095 tons at
20 percent participation).

In-Sink, Food-Waste Disposals

And what if the composters doubled
their diversion from 2.5 pounds per week to
5 pounds per week? At 5 pounds per week,
a 9.4 percent participation rate would divert

Another means for households and institutions
to handle their food waste on-site is through
the use of in-sink, food-waste disposals (also
known as “insinkerators” or “garbage
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In the context of composting and foodwaste recovery, disposals effectively allow
residents to source separate organic waste and
“handle” them on site, without requiring any
specialized knowledge. In many cities, New
York City included, sewage treatment plants
now recover sewage sludge (also known as
“biosolids”) for beneficial reuse. As a result,
disposals are one way of diverting food scraps
to a system where nutrients and organic
matter are recovered. However, there were
certain concerns that needed to be addressed
before the Department and the City could
allow or encourage the use of disposals by
City residents.

grinders”). These are simple, electric motorized
grinders that are attached under the counter
to the kitchen sink drain. When the disposal
is switched on, it minces items such as food
preparation scraps and plate scrapings as they
flow down the drain with the sink water.

Movement to Lift Disposal Ban
Until 1997, disposals were banned for use
in New York City, except in areas where
household sewage drains are separate from
storm drains. This was due to a historical
concern about the capacity of the sewer
system to handle this waste stream, both in
terms of sedimentation in the pipes, and
(perhaps more importantly) overflow of the
combined sewers during heavy rains. Even
in areas with noncombined sewers, where
disposals are legal (Staten Island and parts of
Queens and Brooklyn), they were installed in
far fewer than 25 percent of the households.10
As a result, many New Yorkers are unfamiliar
with disposals, even though their use has
been prevalent throughout the rest of the
country for many years.

In-sink, food-waste disposals are simple,
electric, motorized grinders that mince food
preparation scraps and plate scrapings emptied
down the drain. While widely used in the rest
of the country, disposals were only legalized
for use in all parts of New York City in 1997.

Background
In most of the United States, the use of foodwaste disposals has allowed households to
efficiently remove household food waste from
the solid waste stream. Their popularity is
due in part to the fact that food waste, which
is typically wet and quick to form odors, is
readily disposed through the sewer system
instead of being stored inside houses or
buildings and placed on the curb to await
collection. In addition, the separation of
biodegradable from nondegradable solid
waste makes the remaining solid waste drier
and easier to handle throughout the solidwaste management system.
10

Food-Waste Disposal Pilot Project
While not strictly falling under the purview
of the Department’s Compost Program, the
Department helped the NYC Department of

The Impact of Food Waste Disposers in Combined Sewer Areas of New York City, New York City Department of Environmental Protection,
June 1997, p. E’S-2.
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30 percent of the original wet food waste
weight, the resulting calculation is that 87,580
tons per year of wet food waste would be
diverted from the Department’s collection and
disposal system.

Environmental Protection (DEP) to conduct
a pilot to analyze the potential effect of
disposals on the City’s waste stream. After
years of lobbying from the plumbing trade
association and disposal manufacturers, the
City Council passed Local Law 74 of 1995.
This law permitted DEP to install a limited
number of disposals in various neighborhoods
for pilot purposes.

This number (87,580 tons) accounts
for approximately 3 percent of the
Department’s current total household refuse
collection. This relatively small percentage
reduction in tonnage is not readily converted
to a reduction in weekly truck shifts in typical
Department collection districts, as a 3 percent
reduction equates to less than one truck per
district per day. However, while 87,000 tons
makes up only 3 percent of the total
residential waste stream, it amounts to 20
percent of the food waste stream.

Upon completion of the pilot, DEP
issued a report that assessed the projected
impact of disposals on the sewer system and
on sewage treatment costs. Despite the
potential for increased costs to the City, the
DEP recommended that the ban on disposals
be lifted. The Department of Sanitation
conducted a limited study linked with the
DEP pilot to gauge the impact disposals
could have on solid-waste diversion. Though
the study was not extensive enough to be
statistically conclusive, the Department agreed
with DEP’s recommendation to lift the ban.

Disposals represent a promising
technology for separating food waste in order
to recover nutrients and organic material, and
“sanitize” the remaining waste stream. As
such, the City offers tax incentives to builders
who choose to install them. The Department
of Sanitation is not involved with the
installation of disposals, nor in determining
their long-term impact on the City’s sewer
system. However, as increased disposal
use would mean a drier, less putrescible
waste stream, the Department continues to
advocate their use when possible.

The Impact on New York City’s
Waste Stream
Based on the DEP report and
recommendations, the City Council repealed
the portion of Local Law 74 of 1995 that
restricted the use of disposals to pilot areas
only. The installation of disposals in all New
York City residences was legalized as of
October 11, 1997. Using DEP projections of
Total Suspended Solids (TSS), the Department
estimated the effect of the diverted waste
on its operations. For example, under the
scenario based on the data from Manhattan
and Queens pilot areas, DEP projects that in
the year 2035, the additional TSS due to
kitchen food-waste disposals will be 143,967
pounds per day (on a dry-weight basis).
Assuming that the TSS weight represents
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The Compost Project, the unique
partnership program between Sanitation and
the City’s four Botanical Gardens, allows
the Department to introduce the benefits of
composting to a wider array of New Yorkers.
This past year, the Department formalized
an outreach program targeting Manhattan
residents (the Manhattan Compost Project is
run out of The New York Botanical Garden in
the Bronx). Next year, the Department hopes
to increase staff levels at this program to
match the programs in the other boroughs.

Future Directions
In evaluating the Department’s composting
program over the past ten years, it is
important to keep in mind that controlled
composting on a large, municipal scale is
really only decades old. Despite many
obstacles unique to New York City, the
Department’s efforts in this field (especially
in the case of the Riker’s Island food-wastecomposting facility) have been at the
forefront of this technology.
As New York City looks ahead and
assesses how composting fits into the larger
picture of waste management, it will be useful
to leverage the Department’s understanding
of the three essential “levels” of composting:
residential, institutional, and municipal.

Institutional Composting
The Department has gained significant
experience with composting at the institutional
level over the past decade, both through
managing its own facility, as well as through
its involvement in various pilot projects
around the City. Institutions in this case are
public or nonprofit organizations, such as
schools, museums, and City agencies. Given
the density of NYC, composting food waste at
this level requires an enclosed, or “in-vessel”
system. In-vessel, institutional composting is
appealing because larger amounts of organic
material can be diverted from the waste
stream at a single site.

Residential Composting
The residential level is what most commonly
comes to mind when people think of
composting: a bin set up in a homeowner’s
backyard to handle some or all of the
household’s kitchen and yard waste. The
Department’s experience (including intensive
measurement) to date demonstrates that while
this type of composting does have some
impact on the waste stream, it could never
be enough to significantly alter the way the
Department manages the City’s waste.

However, the Department has time
and again run into several, key operational
obstacles which have prevented this type
of composting from taking off in the City.
For future applications of this approach
to institutional composting, the following
checklist should be used to assess the
potential for project success and
sustainability:

Among the people who do it,
backyard composting creates an increased
awareness of recycling and solid-waste issues
in general, at minimal cost. Therefore, the
Department is firmly committed to promoting
residential composting through its subsidized
bin sales at the compost giveback events, and
its outreach and education work through the
Compost Project.

• Is there enough outdoor space at the
institution, such that in-vessel units
may be set back from critical odor
receptors?
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the NYBG meet all of the operational
requirements listed above, but also clearly
has an educational mission. The NYBG
envisions using the composting units as both
waste management and teaching tools for
classes and touring groups.

• Is there a readily available (preferably
free) source for woodchips or other
bulking agents?

• Is there staff available to load food
waste and bulking agents; monitor
moisture, temperature, and odor levels;
and perform any tasks associated with
unloading finished compost?

Municipal Composting

• Is the necessary equipment available

The final “level” of composting—municipal
composting—is a strategy for composting all,
or a significant fraction of the Departmentcollected organic-waste stream. The
Department already has one program on the
municipal level—namely, fall leaf and yardwaste collection. While this program could
potentially be expanded to include a special
collection for spring yard waste, as well as
more material year-round from residential
landscapers, it could not be expanded to
handle food waste. This is due to permit
and land-use restrictions at the yard-wastecomposting sites, their proximity to neighbors,
and a general assumption that large-scale,
food-waste composting will have to occur
in an enclosed system.

to load and haul away material (such
as a small, front-end loader)?

• Is there commitment on the part of
management to make the system
work, including proper training on
source separation and how to manage
the compost system?
In addition to operational obstacles,
there are also economic obstacles, as noted
elsewhere in this report. Most in-vessel
composting units require significant up-front
investment both in terms of equipment
purchases and site preparation (such as utility
and waste water hook-ups). Operational costs
are also high relative to current waste-hauling
costs, unless labor can be allocated from other
tasks at no additional cost. Consequently,
unless the cost of waste management in the
City increases dramatically, or the cost of
installing and operating these systems
decreases dramatically, the Department does
not anticipate making significant future
investments for on-site, in-vessel composting
at institutions.

In order to compost all organic
material at the municipal level, several
centralized facilities would need to be sited
and built in, or near, New York City. Due to
the density of the metropolitan region, these
facilities would need to be fully enclosed, and
employ state-of-the-art odor control. These
facilities would also need to be able to handle
mixed waste since a certain amount of
contamination is inevitable (even if the
Department required City residents and
institutions to source separate their organic
waste).

Nevertheless, the Department will
continue to support in-vessel initiatives at
institutions with educational missions. For
example, the Department recently helped
to fund the installation of two, small-scale,
in-vessel composting units at The New York
Botanical Garden to handle the food waste
from their catering operation. Not only does

Since facilities must be able to process
mixed material, the question is whether to
require source separation of organic waste,
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capture rate for all items in the City’s current
recycling program. As the Intensive Zone
Pilots highlighted, even expanded education
might not increase the capture rate for organic
material because people may not want to
separate certain materials like used diapers or
spoiled food.

or to continue the current mixed-wastecollection system (trash collected separate
from recyclables) and to achieve organics
separation at the composting facility.
There are three important variables that
the Department needs to consider in
order to answer this question: collection
efficiency, capture rate, and resulting
compost quality.

If the Department can only expect
to capture less than half of the City’s organic
waste through source-separated collection,
it might not make sense to collect the material
this way. This is especially the case when
taking into account the time and expense
associated with putting an additional
collection vehicle on the road (or retrofitting a
portion of the Sanitation fleet) and educating
New Yorkers to separate an additional
material from the waste stream.

Collection vehicles must collect large
quantities of material without traveling great
distances in order for the Department’s routes
to be efficient. If a truck is only picking up
small amounts of material, it is not an efficient
use of Department labor, vehicles, fuel, etc. It
was the Department’s experience during two
previous organic-waste-collection pilots that it
is very difficult to achieve an efficient truck
route when collecting only organic material.
Even with extensive education, residents
simply did not place enough organic material
at the curb to justify the cost, not to mention
the environmental impact, of putting another
truck on the collection route.11 Institutions,
while generating greater quantities of organic
material, were in many instances unable
to house another dumpster due to space
constraints.

The compost quality resulting from
mixed-waste collection—the third and final
variable that the Department needs to
consider—does potentially provide a reason
not to rule out the source-separation option.
It seems intuitive that compost made
from non-source-separated (NSS) material
will inherently make a poorer quality product
than compost made from source-separated
material. From the standpoint of pure compost
quality this is undoubtedly true. However, as
the Department’s NSS-composting pilot
showed, it is possible to make acceptable,
usable compost from non-source-separated
material.

Capture rate represents the second
variable that the Department needs to
consider with regard to a separate organics
collection. The capture rate is the percentage
of a designated recyclable item that people
are “capturing” out of the possible total of that
item known to be in the waste stream. Again,
the Department’s two pilots demonstrated
that even in “environmentally conscious”
neighborhoods, the capture rate for organic
material was only 40 percent. This is not
too surprising, as 40 percent is the average
11

The pilot involved the Department
sending 260 tons of NYC waste to a NSScomposting facility in Massachusetts. The
preliminary laboratory tests conducted on the
final compost produced from this material

It should be mentioned that this problem might be overcome by using a “dual-bin” or split body truck so that two separate streams
could be collected at once (e.g., organics on one side and refuse on the other). However, this would not address the issue of “capture.”
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showed that it would receive a Class I rating
from the New York State Department of
Environmental Conservation. While the
Department of Sanitation would not distribute
this compost for use on residents’ vegetable
gardens, it is conceivable that the City could
use the material for such projects as final
landfill cover or highway planting work. It
could also potentially be blended with sand to
make a finer, loam product for more general
landscaping applications, as is currently done
at the facility in Massachusetts.
While important questions remain with
regard to NSS composting, this technology
appears to be the most practical, economical
way to recycle the City’s organic waste. The
Department will seek to answer as many of
these questions as possible in its forthcoming
final report on the NSS-composting pilot and
through future pilots it may conduct.
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