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Background and Experience:
The Center for Zero Waste Design (CZWD) is a non-profit entity in formation. (Incorporation is
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.

Project Overview & Goals
System Description
The goal of the system is to reduce the presence of waste, rats and litter in the
neighborhood and provide the kind of state-of-the-art waste facilities with convenient
access to all streams that are typically only feasible in large, well-staffed buildings and
developments. Instead of storing waste inside or alongside buildings and staging it at
the curb for pick up, building staff and residents bring waste to a shared facility within
walking distance any time of day or night at their convenience. (The system could also
be used by Business Improvement District staff for removing bagged litter removed from
litter bins.) Residents register to receive an access code which opens the inlet doors
and tracks use. The recycling house is centrally located near public transportation so a
resident can drop bags of recycling, organics, textiles, or e-waste on the way to work.
Registered building or BID staff receive special training allowing them to empty carts
of material directly into containers inside the facility. Daily maintenance and servicing
is provided by DSNY and/or partner organizations. Community outreach, training and
registration is provided by DSNY or partner organizations. The core of the facility is a
30 cy compactor container designed to DSNY specifications. The 650-1000 SF footprint
can be adapted to fit into any available space under an elevated structure, or any
parking lot accessible by roll-off truck. We propose adding the Recycling House as a
zero-waste amenity to NYC DOT’s El-Space kit of parts, and as a new DSNY presence
in the neighborhood. The Sunnyside Municipal Parking Field adjacent to the Queens
Boulevard Bliss #7 Subway Station and public plaza represents the type of space we
suggest for piloting this concept. The wasteshed we have delineated around this space
is used below for purposes of describing this concept.

Capacity
The facility is designed as an alternative to door-to-door collection for all of the
residential municipal solid waste (except bulk) generated within the 12-block area
around the subway station—the area within easy walking or rolling-cart distance.
There are 2,700 residential units within the wasteshed. The facility includes two 30cy
compactor containers, one for refuse and one split compactor for MGP/paper, and a
2,500 lb/day organics composter unit. For the purposes of this proposal, NYC average
waste generation and capture rates are used. The facility can adapt to evolving capture
rates by adjusting the equipment and the number of pick ups. For a smaller footprint,
a single split compactor for refuse and MGP could be used with a baler for paper and
cardboard and a smaller compost unit. The facility could serve commuters outside the
catchment area as a drop-off point for waste fractions such as textiles and e-waste that
are not collected curbside. For details, see the “Target Neighborhoods” section below.
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Servicing
30 cy compactors are collected by DSNY roll-off trucks. Bales of paper and cardboard
are sized to meet DSNY weight limits and collected by DSNY compactor truck. Textile
and e-waste bins are serviced by DSNY partner organizations. Compost from the pretreatment could be collected by a community organization.

Benefits
On the generator side, there would be savings in storage space and handling labor, and
quality-of-life benefits associated with removing refuse as needed rather than storing it
inside or alongside buildings all week and staged at the curb three times a week where
it releases odors and produces a visual nuisance.
One of the most significant benefits, from a general-public perspective, would be
the effect of reduced access to garbage bags at the curb on the local rat population.
Many studies have pointed to the direct relationship between food supplies and rat
populations. The successful experience of Battery Park City in reducing rat populations
through the use of shared access to ro-ro compactors (see below) demonstrates the
effectiveness of this strategy for rat-reduction. Researchers from NYU’s Wagner School
conducted a study in conjunction with NYC’s Department of Health and Mental Hygiene
to develop recommendations for expanding the use of roll-on/roll-off compactors to
“bring about a reduction of rodent infestations.”2
DSNY would provide ro-ro collection rather than manual door-to-door collection of curbside
bags.3 Ro-ro collection is 78% more efficient than curbside collection in terms of the number
of tons collected per shift hour.4 Tons per shift hour not only provide a useful proxy for relative
collection costs (labor hours, truck hours), they also provide a reasonable proxy for fuel use
(since time not spent driving is spent idling and compacting), GHG and other air emissions, and
congestion and safety impacts. Since the compactor containers in the proposed system would
be fitted with remote fill-level monitoring,5 so that trucks would only be sent for collection
when the load met a specified weight (say 85% of capacity), this 78% percent projection is
conservative insofar the purpose of fill-level monitoring is to achieve significant efficiencies
relative to non-monitored loads and efficiency increases of up to 40% are claimed by vendors of
this technology.

than baseline operations, with, as noted above, proportional reductions not only in cost but in
environmental impacts.6 Eliminating trips for source-separated organics by providing small-scale
on-site composing equipment, given the current relative efficiency of those collection trips,
would achieve even greater per-ton reductions in truck trips, miles, costs, emissions, and related
environmental impacts.
Diversion from disposal would be expected to increase due to reduced storage and handling
costs for source-separated fractions on the generator side, as well as to increased access to
convenient drop-off locations for small-volume fractions (textiles and e-waste) and for organics.
Direct insertion of refuse and MGP into separate rigid containers, and of paper and OCC into
balers (by registered users) or into separate inlets (by landlords and tenants of smaller buildings)
should reduce the cross-contamination associated with inter-mingled bags of these materials on
the street.

Precedents
In NYC, for over a decade Battery Park City’s shared compactor system has provided
win-win-win benefits for building managers who are able to remove waste on a daily
basis rather than storing it for 3 days and piling it up in front of their buildings, DSNY
(which receives a 78% increase in collection efficiency), and the Battery Park City
Authority which developed the approach to reduce rats in the neighborhood’s parks and
open space.1 Battery Park City’s compactors are staffed and access is limited to a few hours
each afternoon. The compactors are only used for refuse. The Sealed Compactor Program in
Roanoke VA, piloted at a single location in 2005 and since expanded to 6 sites, is a model for
shared drop-off facilities accessible 24/7 to registered users. Residents or businesses receive
a key fob and informational videos and FAQs from the Business Improvement District. The
sanitation department collects recycling and cleans the facility on a daily basis and bills users
each time they tip refuse into the compactor (recycling is free). A private hauler services the
30 cy compactor container. Roanoke designed their network with 1,000’ as the maximum cartrolling distance.7 The Roanoke enclosures are utilitarian. An example of the potential aesthetic
contribution a shared facility can make in the El-Space is the network of architect-designed
community recycling facilities or “punts verds” designed into public parks in Barcelona.8 Another
example of a public-facing facility that allows a view into waste-management infrastructure
is “Flow City,” a 1983 proposal by Mierle Ukeles, DSNY’s artist in residence, to add a viewing
platform to the 59th St MTS as a permanent artwork.z

Since curbside collection efficiency for recyclables (tons per shift/truck trip) is significantly less
than that for refuse, using compactor ro-ro containers for MGP would be 88% more efficient
2
Rae Zimmerman, Carlos E. Restrepo, and Zhan Guo, “Expanding the Use of Roll-On, Roll-Off Trash
Compactor Technology to Reduce Rodent Infestations in New York City: NYC Private Multiple-Dwelling Deployment
Assessment,” NYU, Robert F. Wagener School of Public Service, June, 2009, p.3.
3
It is assumed that most landlords would prefer to carry their waste or roll their waste to the facility
in carts, rather than setting it in front of their buildings, though DSNY may choose to give residents the
option of whether or not to use the system in lieu of their current curbside set-out.
4
Comparative calculations provided by Citizens Budget Commission (CBC), based on FY2012
DSNY SCAN data.
5
This capability is available from multiple vendors offering alternative methods. For example,
Compology and OnePlus.

CBC, ibid. Note that although DSNY does not generally collect compacted containers of MGP at
present, it does collect it in rear-load compactors. (This necessity for compaction, given the cost of truck
trips in NYC, is the reason that the split-compartment truck was conceived as a component of DSNY’s
1992 Solid Waste Plan.) The City’s recycling processor, Sims, could readily accommodate such compacted loads. (Personal communication, Thomas Outerbridge, General Manager, Sims, to Benjamin Miller,
ClosedLoops, 5-2018.)
7
https://www.downtownroanoke.org/what-we-do/clean-and-safe/trash-compactor-information
8
see Zero Waste Design Guidelines
6
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Precendent: Sealed Compactor Program, Roanoke, VA

Roanoke VA: Shared collection facilities replace door to door collection for residents and businesses, access is restricted
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Location

either in conjunction with container or paper-bale pick-ups, or on an independent
schedule (presumably daily or at least several times a week).

Siting

DSNY would provide the compactor and baler and composting equipment and maintain
it. If DSNY used an outside vendor to provide remote fill-monitoring service and
individual-access control and metering, these services would be provided by those
vendors based on monthly or annual subscriptions.

The system proposed could be accommodated in many locations under the City’s
300 linear miles of “El-Space,”9 and serve the adjacent blocks on either side of them. The
system could be equally applicable to commercial waste—especially once franchise zones are
established for commercial collection. Or—since the compactors are equipped with secured
inlets that can only be opened with an individual ID—they could be associated with a Save-AsYou-Throw metering system that could apportion costs to individual customers, or between
municipal and private collection.
This system could also be located in other public spaces, including DOT’s municipal
parking facilities and converted streets created through DOT’s Plaza Program10.
Siting a facility in the center aisle at the edge of the parking lot facing the plaza at the
41st Station at Queens Boulevard would take up 8 to 10 parking spaces out of the 477
spaces in the Sunnyside Municipal Parking Field. While some car spots would be lost,
parking for 18 to 36 bikes could be added, depending on the size of the facility. The
façade facing the plaza incorporates ADA-accessible doors for dropping off bags of
trash, metal glass plastic, paper and cardboard, organics, textiles and e-waste. Over the
inlet doors a large picture window reveals the compactors and tippers, composter and
other equipment. Signage describes what is happening inside.

Service, Management, Cleaning

Staffed buildings would have their staff cart refuse, recyclables, and organics to the
facility. Landlords and/or tenants of smaller buildings would cart or carry their material
to the facility. Where there is a local BID, BID staff could wheel bags of litter bin refuse
to the site. The need for DSNY personnel to provide regular cleaning of the site could
absorb shifts displaced from rear-load collection by ro-ro service.
Ro-ro collection of refuse and MGP would be provided by DSNY. DSNY would also
collect baled paper and OCC with rear-loaders. Compost, after on-site processing,
would be removed by a community partner for use as an amendment on local soil.
DSNY partners who collect textiles and e-waste from residential buildings would collect
these materials from the drop-off facilities at the facility.
Sweeping and cleaning of the site could be done by local BID staff (as in the case of
sidewalk clean-ups performed by staff of the Downtown Alliance) or by DSNY personnel,
9
10

https://www1.nyc.gov/html/dot/html/pedestrians/el-space.shtml
https://www1.nyc.gov/html/dot/html/pedestrians/nyc-plaza-program.shtml

Prevention of Odors, Leaks, Litter, Rodents
The system calls for all material delivered to the facility to be inserted into closed
containers. Litter and improperly dumped material would be swept up by BID or DSNY
staff on a daily or multiple-times-a-week basis. Odors, leaks, and litter would be
minimized through the use of closed rigid containers, frequent pick-ups, and regular
cleaning. Containers for all material types would be enclosed in secure metal containers
inaccessible to rats.

Repairs and Maintenance
DSNY personnel would perform maintenance for containers and compactors. Partner
organizations would maintain compost equipment. Device vendors would repair and
maintain control systems for keyed access and remote fill-monitoring.

Installation, Relocation
Installation of containers involves providing electrical service, water (for washing) and,
if necessary due to existing pavement conditions, a concrete pad which might also be
equipped with rails to facilitate container loading and unloading. The enclosure could
be piloted with a fence for security and screening (the strategy used in Roanoke). For
example the fence designed for the El-Space kit of parts. It could also be designed as
a pavilion, similar to the El-Box, an information kiosk made out of a shipping container,
also for the El-Space kit of parts. In the proposed example, facing a public plaza with
drop off points for residents and commuters, we are proposing walls and windows so
that passersby can look at the equipment and “see where their waste goes.” A roof
could be added for sound insulation, or for more comfortable working conditions, but is
optional. Either way, the equipment and the enclosure would be modular and designed
so that the facility could be dismantled and reinstalled elsewhere.

Preventing Misuse
Only registered users receiving special training would enter the facility and access the
tippers and compactor containers. Other users, from smaller buildings, or commuters
would register and receive a key code to drop off material into inlets on the front of
the facility. Equipment is protected inside the enclosure. Security cameras along with
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Most Sunnyside Municipal Parking is in Medium Density Residential District
Typ. max. from bldg storage to curb: 300’ (Cal Recycle)
Roanoke max. to shared facility rolling 64 gallon cart: 1,000’
Distance from furthest point shown: 1,650’

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

Photo at black arrow 41st Street looking south: R7 District
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Reference for walking distance:

Waste Generation within wasteshed:

Typ. max. from bldg storage to curb: 300’ (Cal Recycle)
Roanoke max. to shared facility rolling 64 gallon cart: 1,000’

Block

Distance from furthest point shown: 1,650’

2731 residential units
2 occupants / unit

Input capture rate and number of days

Refuse
MGP
Paper
Cardboard
Organics
Textile
E-waste
Total

Block

average
capture
n/a

52%
39%
79%
22%
6%
39%

62

# bales/ecorich
1000/textile
# containers lg/e-waste sm
1
1
3
1
1
2
1
2
1
5

container
capture rate cy per day tons / day size
n/a
47.0
2.56
30
80%
23.1
0.94
15
80%
3.6
0.58
80%
0.3
0.29
15
80%
14.4
1.77
2
80%
5.2
80%
0.2
88.4
6.1
62

# bales/ecorich
1000/textile
# containers lg/e-waste sm
1
1
5
1
1
8
4
2
1
11

capture rate cy per day tons / day
n/a
67.4
4.47
52%
15.0
0.61
39%
1.8
0.28
79%
0.3
0.29
22%
3.9
0.49
6%
5.2
39%
0.2
88.5
6.1

container
size

30
15
15
2

2731 residential units
2 occupants / unit

Input capture rate and number of days

Refuse
MGP
Paper
Cardboard
Organics
Textile
E-waste
Total

average
capture
n/a

52%
39%
79%
22%
6%
39%
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user ID access allow DSNY to identify anyone responsible for misuse. Litter spills and
improperly deposited materials would be swept up during regularly scheduled cleaning.
Because access is controlled, users are identified and using the system in public,
contamination of recycling streams should be low.

System Security
Only registered users would have access to the facility.

Flexibility

Costs and Business Model
Estimated equipment and infrastructure costs:
· 31 cy self-contained compactor container meeting DSNY specs, with
side tipper and power/control unit: $30,000@ (does not include freight or
installation); $39,000 for split compactor.11
· Concrete pad, rails or stops per DSNY specifications
· Composter, for example the 2,500 lb/day EcoRich composter.

The facility can be designed with different combinations of equipment size and quantity
and collection frequency (with remote fill-monitoring) varied as needed to meet demand.
System components can be readily removed and installed elsewhere.

· Control equipment for secured access to tippers/compactors and for fillmonitoring: $2,500/year for 5 compactors (price goes down with increased
quantities)12

Performance Metrics

· Video monitoring

The fundamental bases for quantifying impacts are collection costs per ton for the
various materials (which would include DSNY labor required for site clean-up and
maintenance as well as collection), diversion of material from disposal, and shift hours/
ton of material collected (which, as suggested above, could also be used as a proxy
for truck trips and miles, as well as for fuel use and GHG and other emissions, and for
congestion and safety impacts). To the extent that they can be monitored directly, truck
miles and fuel use can provide a direct measure of GHG and other emissions and a
more-precise metric for crash risks and congestion costs.
Other metrics that might be employed would include 311 rat complaints in the affected
wasteshed, as well as 311 complaints for trash truck noise and litter and missed basket
collections and curbside pick-ups.
Qualitative assessments related to quality of life—e.g., visual impacts—may also be
possible.
Surveys of user satisfaction—both by the building owners/managers/landlords who
use the collection services, and by the pedestrians, transit riders, and local residents
and business people who “use” the area’s public space—could also provide helpful
indications of the project’s performance.

· Enclosure, including viewing windows, garage door for ro-ro access and entry
door, 6 inlet doors (organics, MGP, paper/cardboard, refuse, textile, e-waste)
· Installation of water and electrical service
· [no cost included for ro-ro trucks currently in DSNY fleet that would be used on a
part-time basis]

Operating expenses:
· 6 ro-ro refuse pickups per week (avg)
· 3 split-container ro-ros MGP/OCC-paper per week (avg)
· Payments to partners (if any) for textile, e-waste, and organics pick-ups
· Daily sweeping/clean-up of site and equipment
· Repair of equipment [note that repair of electronic access/monitoring equipment
is included in subscription/license fee above]
· Administration cost, registering users for drop off, training users with access to
equipment

11
Personal communication, Naomi Cooper, Cooper Tank to Juliette Spertus, ClosedLoops, 5-30-19.
12
Quote provided by Compology 5-29-19. Other vendors offer comparable prices with other
technology options.
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Payments for use
Not applicable under current circumstances if only residential/public generators use
the system. But since there is secured access linked to individual users, automated
payment systems could be used if SAYT systems were to be adopted.

Compatibility with SAYT
Keyed access tied to individual generators could be introduced for inlets for any or all
fractions, in addition to those required for larger-scale generators accessing the tippers/
compactors. These individual linkages could provide the basis for an automated SAYT
system.

Business Model, Sponsorship
DSNY would own the equipment and provide the collection and operational services. If
a SAYT program is introduced, the identity links to individual users could be used as the
basis for billing individual generators based on usage.
The project could readily be adapted to a sponsorship model, a la Citi Bike, with
distinctive logos and other branding design integrated into all components.

Useful Life
· Compactor-containers: 15 years13
· Other containers: 10 years
· Building shell: 20 yearsI
· [Trucks life not included since it would use existing equipment on a part-time basis]

Intellectual Property
The system is not protected by patent or license.

13

Zimmerman et al., op. cit., p. 4
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