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The Zero Waste Design Guidelines were developed to answer the question – What can Architects and urban designers do to help cities reach zero waste? 
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Because architects aim to design beautiful objects - buildings
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and don’t often consider ugly system impacts from making and using the building – such as consuming resources and generating waste.
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Governments also don’t count system impacts – such as emissions generated during the production of things consumed in a city -   which for a city like NYC can double or triple total emissions. Those in red here are reduced when we design a city for zero waste and the circular economy.


Mushrooms are decomposers—they break down
dead organic matter and return nutrients

How Can Design Help _
Us Change the System?
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We can use design as a means to change direction. 

We can be inspired by the mushroom, which works with other decomposers to turn waste into soil for renewal and  regrowth as part of a mature ecosystem.

Although mature ecosystems recirculate energy, water and nutrients –they don’t start like that – after a disturbance a pioneer plants comes in and take all the resources they can, rapidly reproduce and carbon, water and nutrients are washed away and don’t stay within the system boundaries. Much like our resource loops today. Its only as the system matures that it becomes more circular. We can learn from that transformation, and some key characteristics are feedback loops, collaborating and finding niches to occupy. These are ways we can transition our systems to more circular resource loops. 
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We can use design as a means to change direction. 

We can be inspired by the mushroom, which works with other decomposers to turn waste into soil for renewal and  regrowth as part of a mature ecosystem.

Although mature ecosystems recirculate energy, water and nutrients –they don’t start like that – after a disturbance a pioneer plants comes in and take all the resources they can, rapidly reproduce and carbon, water and nutrients are washed away and don’t stay within the system boundaries. Much like our resource loops today. Its only as the system matures that it becomes more circular. We can learn from that transformation, and some key characteristics are feedback loops, collaborating and finding niches to occupy. These are ways we can transition our systems to more circular resource loops. 



Bare rock —w Grasseés [primary) —— Shrubs [Transition] ————————————g Saftwood Pines (Transition) e Hatdwood Trees (Mature state)

TIME

Merstrator Rachal Hahs

Increasing collaboration, feedback loops, circularity,
diversity, resilience



Strategies for Burlding Design

Planning
for Waste
as a
Material
Flow

Waste
Reduction
Strategles

(stop]

Is that really
garbage?

Food Scraps | Compost

Waste
Diversion
Strategies

Volume
Reduction
Strategies


Presenter
Presentation Notes
The Guidelines divided the Best Practice Strategies for Building Design into 4 sections: Planning for waste as a material flow, strategies to separate waste more easily, to reduce waste and to compact the volume of waste.


Planning for Waste as a Material Flow

® Estimate the volume of all waste

streams the facility will generate.
This can be done through use of the

waste calculator tool.

® Design adequate storage space

® Consider staff procedures
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For existing buildings a waste audit should be done, but for a building in planning we created a waste calculator to estimate waste generation and storage space requirements.


https://www.zerowastedesign.org/waste-calculator/
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For existing buildings a waste audit should be done, but for a building in planning we created a waste calculator to estimate waste generation and storage space requirements.






Waste Management Plan

Plan for tenant disposal
and separation

— Waste stream types
and quantities
— Location of waste stations
— Types of bins
— Signage

Plan for movement
of recyclables and waste
to central storage

— Responsibility

— Frequency

— Transport containers
— Route

Plan for waste storage

— Calculate area required

— Volume reduction equipment
— Location

— Layout of storage space

— Accessibility

— Time restrictions

Plan for collection

If bags on curb:
— Designated area, size and location

If set out containers:

— Designated area, size and location
— Staffing to return containers

— Area to wash containers

If compactor containers:
— Collection vehicle access
— Ceiling height
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And the planning is straightforward, but it’s amazing how seldom architects think it through and discuss it with operations staff.



Designing for waste se

® Clear visual cues and signage,
consistent throughout burlding.

® Opportunities for feedback to
encourage behavior change.
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Designing for waste separation requires clear visual cues, consistent through the building – here at Eatly – FOH, BOH
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A great case study for these strategies is Etsy HQ. It has no bins at desks,– only central waste stations shown in red, and they display the weekly waste diversion rate which they can do easily because of their procedure for emptying waste bins. As staff put a bag of waste in a hamper, they tap what type of waste it is on a digital tablet and there is an integrated scale in the hamper, and software on the tablet calculates the diversion rate.
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They also reduce waste through use of reusable dishware, with water fountains and bottle fillers as well as coffee and kombucha on tap. Ceramic to go cups are by the entrance so employees can take them for a discount at local cafes. They also host waste- themed Employee engagement events like clothing swaps and waste audits.



Reduce material consumption:

® Provide dishwashers 1n dining
spaces to allow the use of
reusable dishware.

® Reduce food waste generation
through design of food service
spaces

® Incorporate financial
Incentives to reduce waste.

kﬂm

I.
J\‘r“t._ﬁ.
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Those are part of the reducing material consumption strategies – and here in NYC floor area is expensive so this 3 story conveyor takes the dishes down to cheaper cellar space where the dishwashers are located.



Reduce waste volume:

® Provide balers, compactors

® Pretreat organic waste
onsite to reduce odors and

weilght.

» PUULIN

. ricil



Presenter
Presentation Notes
\There are also many strategies to reduce volume and make waste easier to manage, like cardboard balers or equipment to remove water and the volume of food waste.



Food Service Design Strategies

Refrigerator includes storage
for food donations. Locate
food donation storage for
convenient collection. 2.18

Provide food waste tracking
system with scale. 2.17

Organic waste collection

in kitchen: replace refuse bins
with small organics toters,
and countertop organics
caddies. 2.09

For volume reduction,
consider food waste
pretreatment equipment.

Provide dishwashers and
consider path from dish room
to dining area. For larger
operations consider dish
carousels. 2.16

Accommodate cooking oil
collection and storage. 2.14

Delivery considerations:
Where possible receive
deliveries in reusable crates
that the vendor collects. 2.06

Design customer recycling
stations with clear visual cues
and signage to accommodate
all waste generated, including
liquids. 2,10

\‘ > \ 9. Use smaller serving pans, 12. Prioritize reusable dishware
/ \ especially for self-service over compostable dishware

buffets. 2.17 (when both are offered)

by placing compostables
10 . Consider providing behind counter. Prioritize
reusable dishware and paper over bioplastic
dESinj for cul!ectinn compostables and consider
and dishwashing. 2.16 hauler practices. 2.16

11. Consider providing
fountain drinks with

reusable cups. 2.16
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Infographics bring all BPS together for a certain type of building- eg this one shows all the best practice strategies for a food service space



Circular Buirlding
Materials

Material Optimization Strategies

Lean design that right-sizes the building, optimizes the materials used, and considers end of life

2.25 MAXIMIZE ASSET UTILIZATION THROUGH PROGRAMMING

Program to make the most use of an asset.

Design to increase the usage of spaces and equipment within a building.

2.26 DESIGN TO OPTIMIZE MATERIAL USAGE

2.27 DESIGN TO REDUCE WASTE GENERATED DURING CONSTRUCTION

Coordinate dimensions and minimize finish types

Design for off-site construction

Use Building Information Modeling (BIM)

2.28 DESIGN FOR DECONSTRUCTION AT THE END OF LIFE OF A BUILDING COMPONENT

Design for easy refurbishment of isolated materials.

Design for deconstruction and disassembly.

Provide material information: material passports.

Consider suppliers willing to take back materials

L+ Proposal for Reenvisioning Branch Libraries
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And we also include circular building materials – one of the most important ones there is ensuring buildings are not over-sized and designed for flexibility so that they can be used a lot.


Dissemination of
Gurdelnes

Exhibition at Center for Architecture
Educating Architects

o Zero Waste Challenge

0 Presentations & Technical Assistance
o0 Referencing in standards, eg LEED
Adapting to other Cities

Non-Profit Center for Zero Waste Design

Center
for Zero

Waste
Design

ZeroWasteDesign.org

CenterforZeroWasteDesign.org

Zero Waste Design

Che New 1Jork Eimes T Build ingGreen
CRAIN'S (®) Waste DIVE
FSTGMPANY w.-.:.ste.
CITYLAB MANN.

METROPOLIS
ARCHITECT

" RECORD
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We’ve disseminated the guidelines through exhibitions, education events, referencing in standards, taking to other cities and have started a non-profit Center for Zero Waste Design to continue this work.



Oceanix Floating City
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One of first projects the Center worked on is the Oceanix Floating City. This is a design for a new city which aims to have a positive impact on its surroundings, by growing food, harvesting water and electricity, treating its own waste. We did the zero waste and circular economy strategy.



OceanixX Busan
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One of first projects the Center worked on is the Oceanix Floating City. This is a design for a new city which aims to have a positive impact on its surroundings, by growing food, harvesting water and electricity, treating its own waste. We did the zero waste and circular economy strategy.
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Here residual materials are metered – like water or electricity – and sorted to facilitate repair, reuse or refabrication. With data, over time, strategies can be tweaked to reduce waste further and applied as evidence-based solutions to other cities.
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One of first projects the Center worked on is the Oceanix Floating City. This is a design for a new city which aims to have a positive impact on its surroundings, by growing food, harvesting water and electricity, treating its own waste. We did the zero waste and circular economy strategy.
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Bulk goods coming from the mainland, and locally grown food, are all packaged in reusable containers.  
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Food waste is weighed before disposal, this practice leads restaurants to order more accurately, reducing waste by over 35%. Instead of being stored and carted in bins where it can produce odors and attract vermin, it is moved with a small pneumatic tube directly to….
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…a small anaerobic digester, which creates heat and power. The power goes into the electricity grid and the heat warms the water to wash the reusable packaging and dishware 
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food waste from homes, landscaping and farming goes to the compost gardens, to make soil and grow food in the community gardens.
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Floating cities have no need for garbage trucks – bulky or fragile items can be transported by cargo bike and anything else–spent batteries, worn clothes, or broken toys, get put in a reusable bag with an ID tag to identify the material and source, and is conveyed by pneumatic tube to the sorting center 
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Goods, furniture and buildings will all be designed for disassembly, so at end of life they can be repurposed into something new 


Resources | Food | Water | Habitat Regeneration | Structure | Mobility | Energy
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Floating cities will welcome circular economy businesses and help develop community collectives for fixing and repair. Libraries won’t just be for books, but anything from a drill to a guitar. Consumer goods, such as a computer or a child’s high chair will be leased rather than owned, and returned to the store when maintenance or an upgrade is needed. 
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Floating cities will welcome circular economy businesses and help develop community collectives for fixing and repair. Libraries won’t just be for books, but anything from a drill to a guitar. Consumer goods, such as a computer or a child’s high chair will be leased rather than owned, and returned to the store when maintenance or an upgrade is needed. 
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Floating cities will welcome circular economy businesses and help develop community collectives for fixing and repair. Libraries won’t just be for books, but anything from a drill to a guitar. Consumer goods, such as a computer or a child’s high chair will be leased rather than owned, and returned to the store when maintenance or an upgrade is needed. 
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Floating cities will welcome circular economy businesses and help develop community collectives for fixing and repair. Libraries won’t just be for books, but anything from a drill to a guitar. Consumer goods, such as a computer or a child’s high chair will be leased rather than owned, and returned to the store when maintenance or an upgrade is needed. 
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Floating cities will welcome circular economy businesses and help develop community collectives for fixing and repair. Libraries won’t just be for books, but anything from a drill to a guitar. Consumer goods, such as a computer or a child’s high chair will be leased rather than owned, and returned to the store when maintenance or an upgrade is needed. 
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EXPORT
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CANNOT BE REPAIRED
ON ISLAND)

IMPORTED
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EXPORTED
PRODUCTS

IMPORTED
APPLIANCES,
FURNITURE,
BUILDING
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FOOD TO BE
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FOOD PROCESSING HUB(S)-
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REPAIRED AND
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OR DRILL OR PAY FOR CLEANING,
OR MAINTENANCE SERVICE)
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PACKAGED FOOD
AND GOODS

CLEAN REUSABLE
PACKAGING
CENTRAL DISCARD
CENTER (SORTS,
AGGREGATES AND
MEASURES MATERIALS) SORTED DISCARDS

(RECYLABLES, TEXTILES,

V\

NWANTED ITEMS, TRASH)

TYPICAL MODULE LEGEND:
FOOD
____________________ FOOD WASTE IN PNEUMATIC TUBE
(100mm DIA.)
FOOD WASTE TAKEN BY CART
REUSABLES CLEAN
FISH, VEGETABLES
TO BE PROCESSED REUSABLES DIRTY (CART?)
LAUNDRY CLEAN
PROCESSED ™ LAUNDRY DIRTY, RETURNS AND RESIDUAL
FOOD MATERIALS - (PNEUMATICS- 400mm)
COMPOST
OTHER MATERIALS (APPLIANCES,
ELECTRONICS,)
¢ FISH,
VEGETABLES GROW
& FISH
MODULE SERVICE HUB ‘\
ANAEROBIC DIGESTION (RESTAURANT

FOOD WASTE)

WASHING CENTER (DISHWASHERS FOR
CLEANING REUSABLE PACKAGING, USE WASTE
HEAT FROM AD AND CHP)

[COM POST

DISTRIBUTION CENTER ((PACKAGED

APPLIANCES,
ELECTRONICS,
FURNITURE ETC.

FOOD FROM CENTRAL HUB , FOOD GROWN ON
PLATFORM)

LAUNDRY

DISCARD DROPOFF @aNYTHING NOT
WANTED - RECYCLABLES, CLOTHING, TRASH)

EXCHANGE HUB SATELLITE

\— W,

4

r I )
LIVE LoBBY |
+**/ Building (only 1
WORK EAT
-

shown on platform
FLOATING CITY MATERIAL FLOW DIAGRAM

rEEEEa,,

for clarity)

Center
for Zero

Waste
Design
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If we look at the flows throughout the city, we see that there is a lot of circular movement – some at small scale on one module like washing or composting, other at larger scale at central library and repair places. 



POINT POINT FINAL GOODS WASTE TRANSFER FINAL
OF REST OF REST DESTINATION STATION DISPOSAL

O=/_3 -0

O
* ©_——0

TRANS-MATIOMAL / NATIONAL REGIONAL: MIDDLE MILE URBAN: LAST MILE
> &2 e R L, L B e ot
GOODS MOVEMENT WASTE DISPOSAL

AIANY Freight and Logistics Diagram from “Delivering the Goods”
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Whereas a city like NYC has much more linear flows. So how do transform it to facilitate circular material flows?



Staten
sland

One & Two Family
Multifamily

Commercial / Office

Manufacturing / Infrastructure

Open Space

& NYC Department of City Planning 2011
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Like most cities NYC is zoned so manufacturing, shown here in purple, is on the  outskirts for shipping access and to reduce impacts to residential areas. 



South Bronx | st Bronxrea - Atlantic Landfill :

Population: 113,075 N3 /
White. 1,769 (1.6%) 1 gl Owned by Waste Management ‘
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Tons of Solid waste Median Income: $22 826 377 Miles from New York 2070 Conous Block Data
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in the city Source: 2012-16 ACS, NYC DCP ¥ White
® Black
- ; ® Asian
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- E. @ Other Races
(i
I el
}‘25‘ Transfer Station /
| -. B \ ' : Disposal Facility
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da=em A .
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|\ e
- ) Waverly, Virginia
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1 Dot = | Person
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e
ok Source: 2010 US Census Data
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Disposal Facility
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Parker Oil Co Inc ¥

Action Environmental Services Environmental Transload Services ® N, 1 Colonis

566,402 Tons 213,623 Tons
Population by Race Point Map : 2013, Weldon Cooper Center for Public Service, Rector and Visitors of the University of

Virginia (Dustin A. Cable, creator) overlaid onto Carto Map by Author
Population Statistics by Census Tracts : 2012-2016 American Community Survey, NYC Dept of Planning

Drive Plus. g
) Driving School ™ ’
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Figure 21. South Bronx Waste Transfer Stations and Demographics. Figure 22. Atlantic Landfill and Demographics.

From: Exporting Accountability: Injustice in NYC Waste Flows by Tim Nottage
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But people do live near those polluting industries, and suffer from truck traffic and industrial pollution. and other people suffer alongside landfills, so there are serious environmental justice issues
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This has led to our advocacy campaign -Put Waste to Work: For Vibrant streetscapes, green jobs and healthy neighborhoods.
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We identified strategies which would help facilitiate circular –material loops –such as allocating space for reuse, repair, refabrication, and composting.



Zoning for circular systems

Model Composting Ordinance

for Community-Commercial-On Farm compost sites LS Gompesting

Council

oo
yf‘.

A tool for local governing authorities to assist in determining appropriate
regulations for composting

Allowable Composting Uses and Permit Requirements

Permit Types = A = Allowed by Right | ALl = Allowed as Accessory Use | | 5P = Special Permit (Conditional Use) | N = Use Not Allowed

Land Use Permit Required by Zoning Classification

s Gscsion > [ e e T

P facturi Food Sc
Manufactur | Manufacturing Manufacturing ) Multi- Mixed anu a::_ rin Urban ° r?ps
) . Rural 1-3 Family . E Supplies Generating
ing Heawy Light General family Use

Land Use -L )
Farming Establishments

and Services

* . "9“ A - .‘.’ % — LR - b, - ¢ i
| ok, Y ‘ L - N \ ] \I 3
; % . g “ an < ,‘k h S -.)i - T

- i -

Large
Composting

Article 89 Made Easy: coemismis | x| . o o e e s

materials only

Urban Agriculture Zoning For The City of Boston Open air - Other materials A s s N N N N sp N 5P

according to state permit

In-vessel systems
{materials according to A SP 5P N M M N 5P N SP

state permit)

Enclosed building
{materials according to A A A N M M N 5P N SP

state permit)

USE REGULATIONS FOR GROUND-LEVEL FARMS Small Composting

Open air - Landscaping
. residue and similar A A A sp N N N A 5P Al

Zoning*

(Iess than 1 0,000 SF) (10,000 SF - 1 acre) (greater than1 acre) Open air - Other materials

. 3 A A A 5P sp sp 5P A 5P AU
according to state permit
GEAL O E i In-vessel systems
(e.g. 1F, 2F, MFR) Allowed Allowed Conditional Use (materials according to A A A 5P sp 5p 5P A A AU
g state permit/exemptions)
Commercial o o
Allowed Allowed Conditional Use Enclosed building
(e.g., L, LG, NS, B, CC, EDA) (materials according to A A A A Sp sp 5P A A AU
Industrial state permit/exemptions)
.9, 1M, L) Allowed Allowed Allowed On Farm Composting
o o Open air, In-vessel systems
DL Allowed Allowed Conditional Use - Materials according to N N N N N N N A A N
(e.g., IS, NI, CF) state environmental
regulations
*Zoning categories in this table and following tables are generalized. For specific zoning sub-districts, see ﬁgdmed building -
Article 89, Appendix C. ; ;
pp Materials according to N N N N N N N A A N

state environmental
regulati{:ns
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Presentation Notes
These don’t fall into current zoning categories.  A community compost facility is very different from a waste transfer station. Where do they fall? Bostons rezoning for urban ag or the US composting council give pointers for how we need to change zoning.
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New burldings to provide fTacilities

Ménilmontant, Paris

Type
Recycling center and relay point for bulk collection hosted

on private property _ 1 = e i ilﬂlﬂillml

- . : | ‘ ‘ | . ' 'I
BOULEVARD DE MENLMONTANT : ; | o | 2 - ! ., o d - | I II
= ! | 1 . | I !
¥ -
>~ |
|

"l_lJ_lJL_l_l_l,li-l

jueluow iU\ :Apnis ase)

NEAR (7{-‘ 1 s "r e
s (G wt —t e T

[ "T' N T T e !
\: & 1 :. = —."I B I e ‘ = - “- E 7 Boslevard,
T - - i Kl ey
: 1
i’

. Apartments
= Gym
| Sports Fields

o Recycling Center/
Hub for bulk material

Clockwise from top: Section perspective showing vehicles driving into the
recycling center adjacent to the gym; Diagram showing the various program elements;
View showing pedestrian-oriented context
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We can also design new buildings to provide facilities for more material movement – this one was in Paris for bulk furniture but could be provide facilities for fixing, loaning etc, 
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FHF'_-“"_

SPRING PROGRAMME

Healiny Egting on o Budget
. Sunflower Stree - Sowng Sunflowsr Seeds
Pog-up Workahop Lounch
oo & Toest - Start o Trode Schedl
Sapvyy Biox - Mok your own mosk
Gomes Cofe - Fun Games Sessian for All
able - Community Supper

" | 5 = =

LOSED | R [ -—'m.::’]l“.‘n;“l“

. | "y a1 . (an = 4-» . ' —Z=n) ——|\|\ @7/ g AN
Neighooun0ocs e i 5 Jt 4, T e

made Dy everyone,

foreveryone,

Supporf P afform |

TUES, WEDS, THURS#”
$0un=4pm

e oo
o

PARTICIPATORY CITY
EVERY ONE EVERY DAY ECOSYSTEM

~ A _
S = <> 250 ﬂ‘.n 10 % Office Space

Community
Kitchen 1

Square Meters Number of Rooms
& perzon-cenbred ':_:n-ui-ug in ba chat = '.::_1--i:_:':_:|_-||j|-..-J in -|i|i|_-||ira-:| e s -'_|r.'|-.'5' FHTE _‘—rl_ 1 % Workshop % Kitchen e=—= (A)utside Seating
' ' Area
onp reach o a-'_lrl'inq cn of the kxcal ghops 250+ proctico I'Il_‘.ql'u:.:ﬁ_lr'll.'r'_l:_! Il b= and
. . . Number of Floors
arsd deelcpment rll_lI-'JI'II_‘-l'i..lr"l'-'_l:_‘I prajests creating new
ﬂr—'_r.ﬂ.'inq corfedenca, r_:r-'ljl;':_:l‘-_: e kabsraines

69
ekile and oepiratione

Businees


Presenter
Presentation Notes
Like participatory city did in London with empty storefronts where people could drop in and suggest ideas – many of which were about reuse, recycling, making etc.
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Or could be a tool library


edesign waste biIns

e Fecycl
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© DEPART SANITATI
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Need to redesign waste bins – so many so badly designed, mismatched signs and visual cues lead to confused people and contaminated waste.



Metal
Plastic  Organics Trash

1O 1A

What goes where?

Paper

1® <
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But even with a well designed waste station the current system is difficult. 


Metal

Paper Plastic  Organics Trash

Depends If
@ compostable or
plastic

lid

cup s |
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Because it is so complicated



Metal  Organics

ol

Control Products — All Compostables
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Say this is a food hall or campus, which stipulates that all items need to be compostable, can be easier.



Metal  Organics

COMP ug::/“
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Original

HE o
o



Presenter
Presentation Notes
Plastics aren’t confused with bioplastics and you’ve pretty much got metal or everything else. But its expensive for vendors, and only industrial compost facilities can process most compostables – many municipal programs don’t’ take them. 



Organics
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Controlling for reusables makes it much easier



Organics
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And a food hall could supply the washing service. But it requires design and coordination with vendors and operators



Reuse WiIns

Using 500 paper
cCups consumes one ceramic cup

nearly 370 gallons 500 times consumes
water only 53 gallons of water.

Using and washing

Reu Se saves businesses Average savings for a small business:

money for on-site dining

O §3000 - $22,000
100% of the time.

y cost savings

1,300-2,200 Ibs. of
waste eliminated

110,000 to 225,000
packaging items
eliminated

Reuse Wins Report by Upstream

Today's "one-way throw-away" food service model

High climate and energy

impacts, water use and
natural resource extraction.

Y 4

Single-use

foodware and

FriaLw
]

‘ @ | ”
packaging $24 billion spent by
suppliers restaurants on disposables

A

Nearly 1 trillion disposable
food-service packaging items,
which equals 9 million tons.

$6 billion spent by businesses
and communities on solid waste
costs from disposables

Recycing facility

Compost facility

20 billion pieces of litter from N
food-service disposables k

Tomorrow's new reuse economy for food service

86% of disposables avoided
- reducing climate and energy
impacts, water use and natural
resource extraction.

193,000 jobs created in new reuse economy.
Jobs are created regionally in collection, washing,
logistics, delivery, etc.

841 million disposable food
packaging items avoided and

7.5 miillion tons of materials

i PR averted annually.

o,

$5 billion saved by food
service businesses from no
longer procuring disposables
for on-site dining.

$5.1 billion saved by businesses
and communities from avoided
solid waste costs from no longer
using disposables

vy,

Qe

17 billion pieces of litter
prevented through new
reuse systems


Presenter
Presentation Notes
But advantages are huge – for businesses, the environment
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And our public spaces



Reusable Waste Station Design

Berkeley

€ SOt STATION ——

PLEASE REMOVE Foaum
BOTTLESJAND PLACE mm
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We need to figure out how to design return systems into bins and streets so are as convenient as trash. but aren’t there yet. 


Save as you Throw

. Service cost visibility
. Waste reduction and diversion — average 17% reduction after implementation
. Independent access to capital
. Fairness — save money If less wasteful

Figure 1: Residential Diversion Rates in Selected
Large and Dense U.S. Cities, 2013

Seattle
San Jose

San Francisco 55%

$22.03/mo  %15.52/mo $10.16/mo Las Algeies

A ‘S
Mew York City

Houston
Boston

San Diego
Phoenix
Dallas
Philadelphia
Baltimore
Washington D.C. 1T
Chicago
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:
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Policies – like SAYT are critical – charging buildings for waste like we do for water or energy.
Of the six largest developed cities in the world, only Madrid and New York City do not levy any garbage user fees
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Next we tackle the need to contain waste
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Because NYC still uses bags, and there just aren’t room for them as it gets denser, especially in financial district with tall building and narrow sidewalks 



As the city densifies there is often not enough room on

0011901:10“ & Ul‘ban DGSign context the sidewalks to accommodate the mountains of bags.

Ko -
- -
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bag systems are bad for public space and the city and the workers hauling them. Especially as we reimagine streets for covid with outdoor digning



Shared collection

Surface containers

— Least costly and most flexible

— Storage capacity is limited,
increasing collection frequency

— Truck access is required

Submerged containers

— More costly and require
coordination with below
surface conditions

— Free up space at surface

— Truck access is required

Pneumatic networks

— Most costly

— Requires coordination with
below surface conditions
along entire tube path as
well as construction of a
collection station

— Capacity is highest because
inlets may be emptied multiple
times in a day

— No truck access needed,
except at collection station

Consider a loading area
at the base of a building
with shared containers
collected by roll off truck.
5.1

Consider providing

a central facility with
containers collected by
roll off truck 3.02, 3.03

Resident or staff input
from chute or central point
within property or from
public realm 3.03

Consider sending material
to central facility via
pneumatic tube 3.03

Design streetscapes that
allow curbside access to
containers 3.08

Use design to incorporate
community in collection
operations 3.09

Consider 1-8 cu yd
submerged or surface
container in public realm
collected by truck (hoist
typical) 3.05, 3.06
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Shared collection is the solution for many neighborhoods – whetthe in street, or submerged


- = g = - EXCLUSIVE: City Takes Major Steps to Get Garbage
NYC infttratives off the Sidewalk

By Gersh Kuntzman Mar 11, 2020 ¢ 35 COMMENTS

oy N

Community City
Waste Facilities Bench

-

R

e

_________

DOT curbside use diagrams e — i WO
iIncludes community waste e O ST TSR
facilities

> sanitation

About Services Resources Our Work

Home / Our Work /

Clean Cu rbs PiIOt Prog ram This could be the new way garbage is picked up in New York City. Photo: Marvel Architects and Recycle

Track Systems, in partnership with Sam Schwartz Engineering and HR&A Advisors
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After we recommended them in the Guidelines the Depts of Sanitation and Transportation started a Clean Curbs pilot program –


inttiatives

Paris

Paper & Large Metal & Plastic
paperboard paperboard packaging
\ /
|
6X per week 4X per week

2

Glass

packaging
T LERELAIS textile
A, @ oz
3X per week About 3X per week

RECYCLED MATERIAL

Trash curbside daily

Food scraps 2/week

>

” =

Trash and food scraps curbside
collection

Tri'lib, Paris - Pilot of 40 stations _.

RE-USED MATERIAL

Procurement of 1000 stations
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really needs to do something citywide and pilot, like they did in Paris. Which is interesting as has prioritized door to door for organics and trash and put recycling on the street – they’ve always had bottle banks and it makes some sense 


NYC typical buirlding

i
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P
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Transport to street level
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L

s @ VA
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— v iﬁ o} Worker setting out recyclables
- 5 H &) = - ey = with tilt trucks and hampers

Compactor Room Recyclables Storage i N i
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NYC building codes and systems prioritize trash. The code was updated to make sure recycling is equally convenient but if we are going to add organics and more streams it means a lot of labor for building staff to move all streams around



Central waste room

e More waste streams accomodated

e Less labor required

« Easier to mmplement Pay-as-
you-throw

« Allows transition to circular
material use models — reusable N
packaging, take-back for
repailr, loans

e Easier for wheeled contailners VA

Metering Waste: Pay As You Throw < A

$22 03/mo $15 52/mo $1D 16/mo

10,000
9,000
& 8,000
3
2 7000
2
2 5,000
- III
4,000
R L R R g g g L g g g g
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So would make much more sense to have a central waste room. Korea shut down chutes and new buildings have large central waste room which allows for many streams, and oversight for volume based charging. Same on a neighborhood scale – we don’t want 7 bins outside every house – need to have shared drop-offs with more streams.
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Lastly compost – how can we make sure all city soils are regenerated with compost, and consider part of maintaining greenspaces?



NYC Compost

MC Compost Prgigct also includes support for onsite compaosting

P r O jue@ ooklyn, Queens & Snug Harbor Botanic Gardens

Street tree
beds

Thousands of New Yorkers drop
off their food scraps at farmers
markets and other community
sites across all 5 boroughs

Local parks
Transported to five
NYC Compost Project

.....

The compost is used to
make NYC greener,
healthier, more
sustainable & resilient

Compost give

back to
community
groups
Composting Sites
Lower East Side Ecology Center
Big Reuse Queensbridge Park
Big Reuse Gowanus Salt Lot
Earth Matter, Governors Island Local
Red Hook Community Farm produce

Leaves and landscape

waste from city parks 3 of the 5 sites are on Parks Dept Land
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NYC community compost project as it is now – small scale, only about 1% of total organic waste. Lots of drop offs, taken to central composting locations.



FEast River Coastal Resilience

Park
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And even though many are in parks, they typically don’t compost that parks waste, and. The Parks department have not renewed many of their leases, believing that composting doesn’t belong in parks. But it should be considered part of maintaining the park, and adding to its resilience, as compost holds 6x its weight in water.



Brocycles

Site
District
Region

Design Procedures for

Design for reusables to reduce Food segregating and tracking
contamination (or compostables as Donations waste:
acceptable for treatment) 4 e Slurry and tubes

. e Wheeled Bins

) N : o Countertop pails
Food Service |4 Segregation of

Regional use
+ Farms

« Stormwater retention
+ Ecosystem restoration

»»| Commercial food waste FOH
tl" o and BOH Possible onsite
. .23 :"’ prg‘crleatrmehntt:j .
ot « Pulping and grindin
Harvested 4",** . . Derfyd?ationg ’
food to ot e ‘ « Microbial pretreatment
restaurant o* '
S o .
. o -
:* . ?E‘rﬁ;"%&' . _ Local Collection:
R » Land Onsite equipment: . Bicycle
. . vk - Composting . Electric Vehicle
f " o€ - Bokashi . Garbage Truck
‘ - Anaerobic Digestion . Tank Truck
- - Roll off truck
. " A - Pneumatics
P 5
o 1
. Urban use Landscape waste
- « Community Gardens .,
- - Rooftop farms *e
= - Hydroponic greenhouses “
- Landscaping District scale treatment:
- Stormwater retention - Composting
- Brownfield Remediation - Bokashi
v - Anaerobic Digestion
(stand alone / WWTP)
- Insect farming

Evaluate use options:

e Regulatory concerns

e Suitability for farming or landscape use

e Organic certification requirements

e Environmental issues (PFAS chemicals,
stormwater runoff, pathogens etc.)

e Economic value and demand

Agricultural
waste

o Possible District
» Consolidation and
Biogas Pretreatment:
Regional scale treatment: Insocts
« Composting
- Bokashi
« Anaerobic Digestion
(stand alone / WWTP) Regional Transport:
- Animal Feed - Tank Truck
SLLL o « Truck (types?)
N"— - Train

Evaluate transport options: - Barge

e Environmental impacts

o Cost

e Availability and suitability

Consider transport containers:
* Bins

e 1-2 CY rolling dumpsters

e 20-40 CY Roll off containers
e Vacuum from tank

Consider implications of
collection and transport:
e Building Design

» Street design

e Public space impact

e Environmental impacts
e Franchise rules

Evaluate treatment options:

e Positive and negative byproducts
(energy, odors, leachate)

e Space requirements

e [ransport types

e Environmental benefits

e End use suitability

e Regulatory issues

e ZOning issues
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I think we need to consider circular biocycles at multiple scales –how can we take organics back to the region to nourish agricultural soils and stop use of fossil fuel based fertilizer? (currently often from LNG increased 7 fold in price!)


NYC Curbside Organics
Collection

37 hins
MON
TUES

37 bi_ns
WED
THURS

37 bins
FRI
SAT

SUN
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As need some different options different from small bin curbside pick up for large buildings, where if people separated all their food waste, it would take far too many of the cities small hand held bins



The Peninsula, Bronx NY
® 734 residentral units

® Food 1ncubator, retail
facilities

Bin lifter

Biomass output can
typically be picked up by
Bio-Digester company,
used for landscape onsite
as fertilizer or in biomass

Landscape waste - fall leaves,
mulched tree limbs and shrubs
stored and brought to Rocket

Rocket can be in covered exterior area

Residents bring waste at
designated drop-off times, and
compost manager fills Rocket
from caddies.

Compost matured for 2-3 weeks
and used on site to regenerate
soils so they are healthier and &
store more rainwater o
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One is that used by Peninsula – equipment to fertilizer, as well as some for greenspace on site – 2 scales


Domino Park, Brooklyn NY
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Presenter
Presentation Notes
Like here managed by the horticultural staff and sized for maintining the site and regenerating the soil.


Linear city
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Presenter
Presentation Notes
Because what do we want our cities to be like? Full of storage buildings – unoccupied buildings full of unused things, drowning in trash and litter?
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Presenter
Presentation Notes
Or circular cities with low impact transportation and reimagined streets and green roofs and healthy street trees?
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¥hel ping NYC re!Uce the costs of \ \
~waste export and achieve livability,
~ equity, resilience and climate goals.
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Presenter
Presentation Notes
Repair creates over 200 times as many jobs as landfills and incinerators
Remanufacturing creates almost 30 times as many jobs as landfills and incinerators
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