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Caddy System for Residential Organics Drop-off
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Submitted by: Peter Schon and The Center for Zero Waste Design1
Contact: Peter Schon
[917-723-0504]
96 Sterling St, #1
Brooklyn NY 11225
pbschon@gmail.com

Background and Experience:

Peter Schon is a product designer with over 15 years experience developing medical
products. He chairs the Industrial Designers Society of America’s NYC chapter and teaches
design research at the Parsons School of Design. Peter was on the advisory committee
developing the Zero Waste Design Guidelines and has played a leading role in DSNY’s
2018 BetterBin competition.
The Center for Zero Waste Design (CZWD) is a non-profit entity in formation.
(Incorporation and non-profit certifications are expected to be complete within 90
days. In the meantime, for any relevant legal purposes, member ClosedLoops LLC
will serve as the entity’s legal representative.) Its four founding members together
have decades of complementary experience in designing sustainable buildings,
planning waste-management systems, and developing low-impact logistical solutions
for first- and last-mile discards and commodities. Clare Miflin, an architect who is
the founder of ThinkWoven, is co-chair of AIA NY’s Committee on the Environment, is on
the board of BiomimicryNYC, and a member of the NYC Living Building Cooperative.
Juliette Spertus, co-founder of ClosedLoops, a planning firm devoted to developing
sustainable urban logistics systems, which has conducted waste-management studies
for a range of non-profit clients and government agencies. Benjamin Miller, the other
co-founder of ClosedLoops, was the project manager and primary author of the City’s
first comprehensive solid waste management plan and generic environmental impact
statement, and has participated in or project-managed major studies of urban rail freight
and first- and last-mile goods and discards movement for CUNY’s Urban Transportation
Research Center. Chris Grace, the CEO and founder of Foodprint Group, has led
waste-reduction, recycling, and food-waste-processing projects for food, technology,
and real-estate companies. Over the past several years, the principals of the CZWD’s
member firms have worked together, in varying combinations, on projects that include
the Zero Waste Design Guidelines, the High Line Corridor Pneumatic Initiative, and the Lower
Manhattan Residential Sanitation Resource Guide.
1
The Center for Zero Waste Design is in the process of legal formation—a process that is
expected to be completed within 90 days. Until such time as the Center is legally constituted, member
ClosedLoops LLC shall serve as its legal representative.

1 Project Overview & Goals
System Description
The system is comprised of countertop caddies that residents fill in their kitchens and
deposit in a custom trailer parked at the curb. Residents register to receive an access
code which they use to access the trailer to deposit full and collect empty caddies.
Caddies are deposited at the top of the trailer and roll down a gravity-fed track similar
to a marble run. Clean caddies are retrieved from the bottom of the trailer. As clean
caddies are retrieved more space is made fo full caddies to be deposited. Caddies
can be dropped off or picked up independently. For example, a resident can drop a full
caddy on the way to work and pick up a clean one on the way home. The trailer will
fit within a single parking space and could be located in other locations that could be
accessed by a tow vehicle. When full, the trailer is brought to a central facility where the
caddies are opened, organics removed, and caddies are cleaned and restocked through
an automated process. It is anticipated that during the pilot phase, the trailer and caddy
servicing would be accomplished with off-the-shelf components and manual emptying
and washing.

System Components
o A ~1.4 gallon standardized compost caddy
o securely latching lid
o unique Identifiers (eg RFID tag)
o 100% recyclable material
o An automated curbside collection trailer capable of receiving and storing full
compost caddies and dispensing empty compost caddies.
o Light-duty trucks used to haul collection trailers to and from a processing area
and curbside collection spots
o A Processing area used for the:
o emptying and aggregating of compost
o cleaning and drying of the compost caddies
o preparation and maintenance of collection trailers
o Administrator-facing software used to track container location & status, bin
weights, usage patterns, etc.
o Consumer-facing software used to supply instructions, feedback on performance,
location and fill status of local collection trailers
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The collection trailer is comprised of 4 modular, removable cassettes. Each cassette has two deposit
doors above and two dispensing doors below. The system uses a “gravity fed” “marble run” to allow
full deposits to be inserted at the top and roll to the bottom. Likewise, empty bins are fed out of the
bottom of the cassettes with a fresh bin replacing each dispensed bin. Simple mechanisms and
interlocks will regulate the movement of the bins at the doors. The system employs a simple
interface, uses solar power for operation and is towable in either direction. This allows the system
to be placed on either side of the street with the “access side” facing the curb. In the current
configuration the container can hold up to 320 compost caddies (~1.3-1.5 gallon capacity) and can
fit in a single parking space.

The compost caddy is made from recycled plastic. Its
simple design is intended to provide smooth interior
surfaces with large radii at the bottom to make cleaning
easy. The lid, during use at home, can be lifted and
replaced as needed and is secured for transport using a
simple bayonet closure with detent.
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Deposit Doors (x8)

Solar Panel

Gravity Fed Caddy Cassetes (4x)

Interface Panel

Rotating Coupler (x2)

Stabilizer (x2)
Withdrawal Doors (x8)
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555-555-1212

Customers may register with the
program via mobile application, program website or mail.

Once registered, a customer ID is
generated based on the user’s phone
number. This unique identifier will be
used by the customer to access the
collection trailers to deposit and
remove compost caddies.

Users enter their ID on the trailer
interface and select the “withdraw”
option. An door is identified and the
user unlocks the appropriate door by
depressing a release button (similar
to the operation of a citibike station.
A single caddy may be removed.

The door is automatically closed and
the customer leaves. The caddy lid is
securely latched and may be safely
carried. To open the caddy, a small
counterclockwise turn will unlatch
the lid allowing for easy opening and
closing during use.

In use...

When the caddy is full the user
secures the lid with a clockwise turn.
The bin must be in its latched state in
order to fit into the deposit door of
the trailer. This prevents the caddy
from spilling its contents.

The user enters their ID on the trailer
interface and selects the “Deposit”
option. A door is identified and the
user may unlock it by depressing its
release button. The caddy may be
deposited and the access panel
closed.

Repeat.... The user may choose to
withdraw an empty bin at this time
or whenever convenient.
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Capacity

Benefits

The system is designed to manage the organic material accepted by DSNY’s brown bin
program. While it would be advantageous to accept the full range of food scraps, if the
system is piloted by a community compost provider the list of accepted organics could
be adjusted.

This system reduces the barriers to source separation on the generator side by allowing
for drop off of the entire caddy in exchange for a clean one.

The system can service a wide range of density conditions by varying the number of
trailers per block (or multi-block area) and the number of pick-ups. A single collection
trailer can hold 320 caddies (empty and full combined) containing the equivalent of 23
DSNY 21 gallon brown bins. This is the daily organic waste from about 400 apartments,
assuming an 80% capture rate, and including sufficient reserve capacity and supply of
empties to allow a buffer for drop-offs and pick-ups at different times. For details see
density and organics generation in the target neighborhoods section.

Servicing
The trailer weighs approximately 4,500 lbs when all 320 bins are full and can be towed
by a light-duty truck or SUV with a V6 engine from DSNY’s existing fleet. The towing
vehicle would arrive at the collection site, hook up to the trailer and tow it to the dump
site, where it would pick up an empty trailer for return to a collection site. After dropping
off the empty trailer, it would proceed to the next collection site to repeat the operation.
The location and operation of the dump site will depend on a range of factors to
be determined during the pilot phase, on what other operations and locations and
capacities DSNY has at that time in that vicinity, and may vary over time (i.e., beginning
with smaller-scale operations that are non or minimally automated and moving toward
more-automated facilities at larger scale over time as the system is expanded). In
the initial phase, when volumes are low, trailers and caddies may be emptied and
processed any DSNY, City-owned, private transfer or processing location with sufficient
parking space for a small number of trailers and a tow vehicle. Additionally processing
will require access to water and drainage for cleaning and space for the emptying
of caddies into larger containers and compactor / transport vehicles. Aggregated
compost may be transported to a central processing facility or processed in an on-site
composting or digestion facility.

The system would eliminate the need for washing caddies, brown bins and storage
areas, as caddies are washed in a central facility. The need for plastic bags to line the
inside of the countertop bin or the brown collection bin is also eliminated, reducing
waste and removing contamination in the organic fraction which would otherwise require
pre-processing to eliminate prior to composting or digestion.
The material would never need to be stored in a building’s storage room and would not
require any intermediate-handling steps by building staff, reducing opportunities for
contamination, and improper storage in buildings without sufficient facilities or adequate
staff.
Caddy tracking and the weight data collected along with direct communication with
participating residents allows will allow for feedback on performance and will increase
resident confidence in the system further motivating increased participation.
No rear-load compactor truck routes are required to collect a relatively small amount of
material. Instead, DSNY would use a light-duty vehicle to quickly hook-up and remove
the trailer based real-time data indicating the quantity of full and empty containers within
a container trailer. In this way, trailers will only be transported when full.

Precedents
The caddy and trailer system is a new design developed to address the objectives
outlined in the RFEI. However, it incorporates features of existing programs such as
Project Oscar “24 Hour Community Compost Pilot Program” in Boston which offers 24/7
drop off points to registered users, and Vokashi organics collection in New York City, a
micro-hauler service that collects full buckets, empties, cleans and redistributes them
to customers. Project Oscar was started in 2014 with 2 sites and has now expanded
to 6 locations. To register residents take a short quiz and are given an access code to
open a small bin enclosure. Bins are emptied by Boston Public Works and the organics
are taken to a compactor at the Haymarket in downtown Boston. From 2014 to 2017
the project collected 100,000 lbs.2 For the last 10 years, Vokashi has collected 5-gallon
buckets of organics from small restaurants, caterers, offices and residential customers
and driven them in her van to Marine Park, Brooklyn where she empties organics into
her compost facility and cleans the bins for redistribution.3 Strivers Gardens in Harlem
has a similar system within the building, where residents drop off a full caddy on their
way out of the building, and pick it up clean and empty on their way back in later.

https://northendwaterfront.com/2017/07/north-end-tied-jamaica-plain-composted-materials/ http://www.greenovateboston.org/project_oscar_composting_program
3
https://vokashi.com/more/press/
2
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Almost half the units are enrolled in this program, although the building also has brown
bins accessible to residents. These examples are small-scale. The specially designed
caddies and trailer are designed to facilitate automation and large-scale operations.
Through the data developed in pilot-testing in NYC, final production and large-scale
implementation specifications would be established. At scale, the dumping and
processing procedures will become increasingly automated.

2 Siting
Location Types

Photos of medium density districts from left to right:
Bedford Stuyvesant, R6 Williamsburg, R7 Brighton Beach, R7 Harlem

The collection trailers would typically be installed in a parking spot in the street parking
lane. See illustration for typical site plan. Note that there are no subsurface components.

Target Neighborhoods
The trailer caddy system would provide convenient organics collection for residents
in medium and high-density districts outside the brown bin area, as well as residents
within the brown bin area that are unable to participate because their buildings are on
commercial blocks or property managers have declined to make the bins available.

Photos of high density districts from left to right:
R8 Chelsea, R8 Downtown Brooklyn, R8 Upper West Side, R9 Tribeca, R10 Chelsea

Areas in pale yellow are part of the current brown bin program, areas in brown are targeted for potential future
expansion of the program. Residential buildings on commercial blocks are not included.
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Medium Density Neighborhoods
Districts zoned R6 and R7 and the commercial equivalents are mapped in much of the
denser areas of Brooklyn, Queens and the Bronx as well as parts of Manhattan, see
map. Typical floor area ratios in these districts range from 2 to 4, which results in around
200-600 residential units per block (two long sides and two short sides). As an example,
St Marks Place between 1st and 2nd Ave is mapped R7 and R8 and has 453 units
within 55 buildings on the block (both sides of the street plus the avenues at the end of
the block.) Assuming half the residents on the block participated, and a capture rate of
50% of organic waste, one trailer would need to be picked up every 2.6 days. If 90% of
residents participated and reduced their food waste generation by 30% and captured all
of it, the trailer would need to be picked up every day.

Medium Density R6 and R7 zoning
Typical Block Area (800x200)
160,000
Assumed Occupancy
2.63
Organic waste generation
0.55
Participation Rate
50%
Capture Rate
50%
Capacity of Trailer
432

Medium Density Low
St Marks Place Example
Medium Density High

FAR

SF
people per dwelling unit (city average)
gallons / person / day*
gallons**

Gross
Built
Area /
#
pick up
Residential Dwelling Number of gallons / trailers** frequency
Area
Unit
Units
day
*
(# days)
1
160,000
1200
133
48
0.5
4.5
453
164
1
2.6
4
640,000
1200
533
193
1
2.2

*based on the food waste and soiled paper portion of the 2017 DSNY WCS figures and a weight to volume ratio of 1.22 lbs/ gallon
**based on trailer removal at 90% full (Full = 320 caddies at 1.5 gallon each = 480 gallons)
***0.5 trailers means that a trailer is shared by two blocks

Areas in yellow are zoned R6 and R7 or commercial equivalent (red)

Street view of St Marks Place

St Marks Place between 1st and 2nd Avenues
There are 453 residential units within 55 buildings on the block
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High Density Neighborhoods:
Districts zoned R8, R9 and R10 and the commercial equivalents are mapped in much
of Manhattan, Downtown Brooklyn and along Grand Concourse in the Bronx, see map.
Typical floor area ratios in these districts range from 5 to 9, which results in around 650
to 1200 residential units per block (two long sides and two short sides). As an example,
West 86th Street between Columbus and Amsterdam Avenues is R10 and has 976
residential units within 32 buildings on the block. Assuming half the residents on the
block participated, and a capture rate of 50% of organic waste, one trailer would need
to be picked up every 1.2 days. If 90% of residents participated and reduced their food
waste generation by 30% and captured all of it, there would need to be two trailers on
the block picked up every day.

High Density R8, R9 and R10 zoning
Typical Block Area (800x200)
160,000
Assumed Occupancy
2.63
Organic waste generation
0.55
Participation Rate
50%
Capture Rate
50%
Capacity of Trailer
432

High Density Low
West 86th Street Example
High Density High

FAR

SF
people per dwelling unit (city average)
gallons / person / day*
gallons**

Gross
Built
Area /
pick up
Residential Dwelling Number of gallons /
frequency
Area
Unit
Units
day
# trailers (# days)
5
800,000
1200
667
241
1
1.8
976
353
1
1.2
9 1,440,000
1200
1,200
434
1
1.0

*based on the food waste and soiled paper portion of the 2017 DSNY WCS figures and a weight to volume ratio of 1.22 lbs/ gallon
**based on trailer removal at 90% full (Full = 320 caddies at 1.5 gallon each = 480 gallons)

Shaded areas are zoned R8, R9, R10 (yellow) or commercial
equivalent (red)

Street view of West 86th Street

West 86th Street between Columbus and Amsterdam AvenueThere are 976 residential units within
32 buildings on the block
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Site Plan

800ʼ

30ʼ

13.7ʼ
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3 Service and Management
Cleaning
The trailer will be cleaned at the “dump site.” No litter or accumulation of other material
is expected because the caddies are sealed and will be carried by the generator to be
directly deposited into the trailer. The trailer could be moved on street-cleaning days.
The caddies and trailer are designed so that caddies can be emptied and washed
automatically at the dump site. In a pilot phase, the caddies could be emptied, washed
and sanitized by hand.

Prevention of Odors, Leaks, Litter, Rodents
It will not be possible for anything to escape either the sealed bins or the trailer into
which they are deposited. It will not be possible for rodents to penetrate the trailer
containing the sealed caddies.

Repairs and Maintenance
The trailer (and towing vehicle) will be repaired by DSNY or partners wherever other
equipment maintenance takes place. Caddies will be replaced (or repaired at DSNY’s
standard repair location) on an as-needed basis. It is expected that repairs for either the
rugged bins or the trailer will be needed relatively infrequently.

Installation, Relocation
No installation is required—the portable trailers are simply placed in position and their
wheels secured as necessary (e.g., by brake locks or chocks). The parking lane at
the installation site will marked to prevent its use as a parking spot. To speed pickup
the parking space in front of the trailer will be reserved allowing the tow vehicle easy
access to the trailer hitch without blocking traffic. The control unit can be powered by
solar panels and batteries, eliminating the need for an electrical service. The trailers are
removed for collection on an as-needed or scheduled basis (depending on the circumstances and on the digital-monitoring and remote alerts provided by the control system).
The trailers are assembled from modular components that can be easily serviced or replaced. Trailers can be towed in tandem if desired. The caddies are designed to provide
the capability for automated emptying and cleaning as well as ready replacement.

Preventing Misuse
Since the deposit of bins into the collection trailers requires digital identification of the
user via an individual access code, it is not expected that other objects will be introduced into the trailer. Likewise, a digital user interface is required for dispensing bins

from the trailer. Since no other discard fractions not sealed inside a system caddy will be
involved in the system, it is not expected that the trailer would be more likely to attract
illegal dumping than any other vehicle at any other location in the city. Compliance is
also simplified by the fact that caddies are individually tagged and, when dispensed,
linked to the user. It will be possible to conduct occasional caddy audits down to an
individual user level. Illegal relocation of the trailer can be prevented through the use of
a proprietary hitch and or wheel locks.

System Security
Since there is a digital user interface, unregistered users cannot introduce material into
the system. As a target for the deposit of an explosive device, the trailers do not provide
any advantage over existing vehicles, litter baskets, mailboxes, etc. Furthermore, as
access to the system requires registration, the identity of any would-be attacker would
be traceable.

Flexibility
The system can be adapted to a wide range of population densities/waste volumes by
increasing or decreasing the number of trailers per block and the number of pickups per
week. Also, trailers can be fabricated in an extended format increasing the number of
caddies contained within. The trailer always provides automated access for dispensing
and depositing bins (via gravity and the electronic control system), and monitors use by
individual generators and sends remote notification to system operators when collection
is needed. But the back-end dumping/cleaning operations can vary depending on
system scale and conditions. In the initial phase, at small scale, these operations would
primarily be manual— unloading bins from the trailer, emptying them into a larger container for transfer or on-site processing, cleaning them, and replacing them in the trailer.
When the system is expanded, these operations could be largely automated, so that
only minimal human on-site oversight was required. Similarly, the emptying sites could
range from small-scale, at the outset, to larger and more-centralized on full deployment,
should advantages and economics of a more highly automated facility be appropriate.

Performance Metrics
The individual access code system would automatically track number of users, rate
of participation, and drop-off and pick-up times, to measure how the system is being
used. Effectiveness would be measured relative to other organics collection methods,
including conventional staffed and unstaffed community drop offs and the brown bin
system. The cost-benefit metrics to be used would be participation levels, diversion rate,
contamination, overall collection cost per ton, and public and operator satisfaction with
the system’s operations and effects on public space. At scale, the system would aim
to show reductions in truck miles traveled, energy use, and noise, GHG, and other air
emissions relative to current practice.
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Caddies are dispensed and deposited. Real-time data allows
for “just in time” pickup of full trailers. Light-duty pickup trucks
return the trailer to the processing facility.

4

011

001

010

101

3

At the processing facility the full caddies are off-loaded. At
scale this will be an automated process.

SEPARATE

Caddies are scanned and weighed.

Lids are separated from bins.
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5

6

Compost is removed and aggregated...

Bins and lids are washed..

8

001

010

101

7

WASH

011

DRY

ASSEMBLE

Lids and bins are dried, reassembled, and scanned before...

... being loaded onto a trailer prepped for redeployment.
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4 Costs and Business Model
Estimated equipment and infrastructure costs:
o Caddies: $5, with initial procurement (minimum order, 5,000); price would
decrease with at-scale procurement (minimum order 10,000)
o Trailers: $5,000-$7,000
o Tow vehicle: assume existing light-duty vehicle, hitch, ball and ball-mount
o Simple software interface for registering users and delivering codes and for
providing remote alerts of fill levels to order pick-ups when target levels of filled
containers are reached (used on a subscription basis): $20/month/trailer
o Back-end equipment for emptying, washing not estimated since this process
could be manual at start-up and indefinitely, while the degree of eventual automation could vary based on many at-scale system parameters, such as number of
locations

Operating expenses:
o Administrative labor for managing participants, interface, logistics issues
o Maintenance/repair of trailer (includes routine washing of trailer)
o Labor for towing trailers
o Labor for back-end: emptying, washing (assuming all manual)
o “Front-end” management of trailer-parking locations (sweeping of parking space
2x a week in lieu of standard street sweeping schedules (assuming that the
trailers will not follow alternate-side rules)
o Budget and staff time for start-up promotions of the system, including graphics
and brand identity for system, tutorials and other resources to support participants
o Long-term communication funding could come from existing staff and ongoing
communication-materials budgets

Payments for use

Compatibility with SAYT
The ID linkage between individual users and specific caddies would allow any costs (or
beneficial incentives) to be tied to individual generators. Since a general SAYT system
might focus only on charges for refuse (allowing source-separated organics and/or
recyclables to be collected free or for a lesser charge), there might be no charge for
residential users. But it would be possible to provide individual credits or other form of
benefits to individual users to reward their use of the system (similar to the Recyclebank
system).

Piloting
While the cost of developing a fully realized and automated system will be significant, a
pilot program can be developed with minimal investment and would involve the following
expenses:

Equipment
Storage Cage

$3,000

Build-out Cargo Van

$500

Bluetooth Padlocks

$300

Caddies

$3,840

Total

$7,020

Labor
Administrator

TBD

Driver

TBD

Washers

TBD

Other Requirements
Processing Location

TBD

Cargo Van

TBD

Not applicable. (Note, however, that if this system were ever expanded to include, say,
small offices in mixed-use areas, that the ID system linking individual generators with
caddies would allow billing of commercial users based on the volume of their input.)
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Pilot Process:

Intellectual Property

Storage Cages (similar to barbecue-propane tank cages) will be placed in the curb
lane or on the sidewalk. Access will be controlled via Bluetooth padlocks which can be
opened using a mobile app. These padlocks will allow for tracking of individual customer
deposits and withdrawals and provide a clear indication of how full the cage is / whether
pickup is needed.

The system is not protected by patent or license. The caddy trailer concept was
developed by Peter Schon, in collaboration with the Center for Zero Waste Design. It is
offered on an open-system IP basis. Schon and the CZWD should be credited as the
initial system designers.

Cages will be divided into deposit and withdrawal sections and customers will deposit
full and withdraw fresh caddies as necessary. Standard, low-cost caddies will be used
and will be collected and replenished by a worker driving a cargo van.
Caddies will be manually emptied and cleaned by workers at a specified site and
returned to service as needed.
Even with this low-cost process, the project administrator will have an understanding of
individual participation rates via records from the Bluetooth padlock application.

Business Model, Sponsorship
Since this would service residential generators, initial and operating costs would fall
under DSNY’s general budget. It is expected that the cost would not be higher than
baseline costs—given the avoided costs of current door-to-door collection, which
involves relatively little volume and relatively high contamination rates (including the use
of plastic bags)—and could be lower over the long term, on a per-ton basis. Although
the system would permit SAYT billing, based on its ID-linkage of individual generator
household and their material deposited in specific caddies, it seems unlikely that DSNY
would choose to bill for this service, unless it billed a lower fee than it charged for refuse
collection.
Unlike current organic-collection operations, the system would be easily compatible with
sponsorship opportunities (similar to Citi Bike), with high-visibility placement of caddies
inside dwellings and carried by pedestrians, and of trailers on the street.

Useful Life
o Caddies: 5 years
o Trailer: 15 years
o Tow vehicle: 7 years
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