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What drives global risks?
Respondents rank the most concerning risks globally and their drivers.
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Climate Change Failure
Weapons of mass destruction

Biodiversity loss
Natural resource crises

Human environmental damage
Livelihood crisis

Water crisis

Fiscal imbalances

Financial failure

Unemployment

Natural disasters

Energy price shock

WORLD ECONOMIC FORUM 2020
The global risks report 2021
executive summary
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What is Waste?

‘WASTE’ means any substance or object which the holder discards or intends or is required to discard.
(EU Waste Framework Directive)

«Any substance or material that is thrown or released into the environment or has to be disposed of by the
manufacturer or the real or legal person who actually holds it.»
(Turkish Waste Management Regulation)

End-of-waste criteria
End-of-waste criteria specify when certain waste ceases to be waste and becomes a product, or a secondary raw material.
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Waste management in urban areas plays a particularly important role, given that waste
generated from urban areas are often exported out of the region for processing and
treatment, and the impacts of waste disposal activities may pass on to the other
jurisdictions, and even to the next generations.

You generate your waste in the city, but
You are trying to dispose of it outside the city.

The Municipal Solid waste (MSW) collection and transportation often
account for a significant part of the total management budget, reaching
over 70%, depending on the geographical location and fuel price.

You are outside the circle or you will be in it.



David C. Wilson, Waste Manage Res 2007: 25: 198-207
Drivers for waste management over the last millennium (in England)

From 1000 - to 1800

Resources were relatively scarce, so most ‘consumer’ items
were repaired and reused rather than entering the waste
stream, and anything saleable in the waste stream was

scavenged to provide a source of income (Woodward 1985)
T - .

]

From 1800 - to 1850 '~
The industrial revolution and rapid urban expansion led to an
excess in demand for bricks and ‘breeze’ for building, for which
municipal waste became an important raw material.

From 1850 - to 1900 2 :
A Sanitation Commission was appointed in London in 1839, and made
the first clear linkages between infectious diseases such as cholera and
poor sanitation conditions.

.4 From 1900 - to 1970

: Public health (legislation)
continued to be a main driver, - .
with the focus on collection — m e r.&
getting the waste ‘out from
underfoot’. Services were
generally provided directly by
municipalities.

From 1970 - to ...
Waste disposal finally came onto the
political agenda in the developed world in
the late 1970s with the emergence of
environmental protection as a key driver.
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Slgure 5217 Waste Generation: Actual and Model Prediction
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What a Waste 2.0
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Managament to 2050
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~Map 2.1 Waste Generation Per Capita
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Pigure 212 Global Waste Troatment and Disposal
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Turkish Statistical Institute / Waste Statistics for 2020 The average daily amount of waste per

person collected in municipalities was

32.3 million tons of waste collected in 1387 municipalities that provide waste services; calculated as 1.13 kg.

B Landfilling
B Recovery Facility

B Municipal Dumpsites
Uncontrolled

69.4% in landfills,
17% in municipal dumps,
13.2% in recovery facilities,

0.4% was disposed of by burning in the open, burial, dumping
into a stream or land.
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Evsel Atik Geri Kazanim Oranlari (2016)
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PREPARATION OF WASTE TRANSPORTATION AND DISPOSAL SCENARIOS
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Seperated Recyclable
Waste at Source

Municipal
Mixed Waste

\l

Seperated Organic
Waste at Source
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BUILDING OF INTEGRATED WASTE MANAGEMENT FLOW CHART FOR A HEALTHY CITY IN TURKEY- Prof. Dr. N.Kamil SALIHOGLU
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Typical charge (gate fee and landfill tax) for legal
landfilling of non-hazardous municipal waste in EU
Member States and regions

EUR per tonne
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Design Strategies and Case Studies for s Zero Waste City




What is Zero Waste?

Zero waste is a visionary goal and a plan of action. The Zero Waste International Alliance (ZWIA) defines it as follows :

Zero Waste is a goal that is

e ethical,

* economical,
» efficient and
* visionary,

to guide people in changing their lifestyles and practices
to emulate sustainable natural cycles, where all discarded

materials are designed to become resources for others to use.

Zero Waste means;

HOW TO GO ZERO WASTE
5R'S d
RULE \OY ¢ o

NEFUSE REDUCE REUSE RECYCLE

| Z@
BD GD S

designing and managing products and processes to systematically avoid and eliminate the volume and toxicity of
waste and materials, conserve and recover all resources, and not burn or bury them.




DSNY WASTE STREAM DIAGRAM
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What types of units should be planned and designhed to establish
an integrated waste management system in a healthy city?

1. WASTE CONTAINERS : DESIGN




1. WASTE CONTAINERS : LOCATION SELECTION




2. TRANSFER STATION: LOCATION SELECTION AND DESIGN
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3. INTEGRATED WASTE MANAGEMENT FACILITIES: LOCATION SELECTION AND DESIGN
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SOME EXAMPLES OF INTEGRATED WASTE MANAGEMENT FACILITIES




Bow Lok August 27,2012
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Istanbul Metropolitan Municipality Waste Incineration And Energy Generation Plant e
is the largest facility in Europe with an annual capacity of A e,

INCINERATION AND ENERCS
GENERATION PLAN | FHCUEC)

1 million tons (about 15% of Istanbul’s waste), e et

— ‘i—-a_v.— ——

generating 630 GWh of net electricity sufficient for 400,000 households.

Pguie 55, Ecwrps Wirkog Fomaphe o e Flawct
Boonie STACA S

Capacity: 3000 Ton/ Day

Capital Cost : 300.000.000 Euro




Collection & Urban Design
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TRUCK COLLECTION TYPOLOGIES

1. Bbgs op Street
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Neighborhood-Scale Collection

Door-to-door collection, or collection by individual businesses within a building, maximizes the number of truck

i 5 F =
_msu .q -_

stops, trips and miles.

Planning Considerations _

— Location of centralized facility relative to individual buildings
— Number of streams managed in centralized location

— Network infrastructure, if applicable

— Responsibility for operations and maintenance

— Administrative structure for system management, if multiple stakeholders
— Communication strategy
— Shared costs




* PROVIDE LOADING AREA AT BASE OF A BUILDING THAT CAN
ALSO BE USED BY OTHER BUILDINGS.

* PROVIDE CENTRAL COLLECTION FACILITY WITH MULTIPLE
COMPACTOR CONTAINERS SHARED BETWEEN BUILDINGS.

Cantral facllity StupTawm; Eezazior yassd 3t Varcdngelte Gasoacs

* PROVIDE A SYSTEM OF PNEUMATIC TUBES CONNECTING BUILDINGS TO A CENTRAL TERMINAL .



SHARED SUBMERGED CONTAINERS IN THE PUBLIC REALM
OR ON PUBLIC-AGENCY PROPERTY
PROVIDE SHARED SURFACE CONTAINERS IN THE
PUBLIC REALM OR ON PUBLIC AGENCY PROPERTY

W s‘ @_E‘.,

h

INCORPORATE COMMUNITY INTO
COLLECTION OPERATIONS
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DESIGN STREETSCAPES THAT ALLOW CURBSIDE ACCESS TO CONTAINERS

Waste Receptacle Units
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* Increase the number of waste receptacles and recycling containers in the downtown

core to limit the amount of trash in the streets as well as support tourist activity.

Strategically relocate existing curbside waste receptacles to
discourage in-appropriate use.

* As existing waste receptacles reach the end of their life-
cycles and require replacement or new receptacles are
needed, use new specified units.




BEST PRACTICE (SHARED) COLLECTION CONSIDERATIONS

Surface contalners
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Collection & Urban Design Case Studies
Battery Park City, NYC The Hague, Netherlands

\
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Building staff bringing waste in tilt trucks to shared
compactor managed by The Battery Park City Authority

Paris Trilib’ GrowNYC Compost
On-The-Go Program, NYC

Submerged containers installed in a curb
extension; truck removing container

Shared surface container on curb Commuter drop off at transit hub



RESIDENTIAL TYPOLOGIES
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TYPOLOGY 1: CENTRAL LOCATION
«l.
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In the simplest scanario, residants bring waste to a central wasta area
The area may be Interior (at grade level ar in the cellar) or exterior

(in front of the building within the property line, on the sidewalk or

In a side yard),




TYPOLOGY 2: SERVICE CORRIDOR
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Typically found on the Upper West and East sides of Manhattan, these
are large apartment bulldings. often cooperatives, with doormen and
staff who service the building through its separate service circulation.
Residents generally place their waste in bins or bags, as well as bundled

Moste lelt by realdontu
outside of the apartnent
servicw door




TYPOLOGY 3: CORRIDOR CHUTE WITH CENTRAL RECYCLING

o

Typicelty found in larger egpertment complexes or New York City
Howusing Authority (NYCHA) housing, this system often consists

of a narrow chute that previously emptied into an incinerator.

The chute door is in the egress corridor, or alongside the elevator,
making It against code to add co-located bins for recyciing

or organecs. Recycling Is located in a central area,




TYPOLOGY 4: TRASH ROOM WITH CHUTE AND BINS

i
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This is the maost common provision for NYC's multifamily buildings
Trash goes down tha chulte to & compactor. and MGP and papes
racycling Is put In bins In the trash room. Sometimes there 15 aiso
space for cardboard, or there may be another designated area.
The trash room is often small and unventiated with just encugh Waste rooms are typically small and unventilated, with chute access and recycling
space for small recycling bins. bins; Trash chute connected to compactors with “sausage” bags.




TYPOLOGY 5: SINGLE CHUTE WITH SORTER
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Sorter systems allow use of a single chute for multiple waste streams.
See Chute Options. Before opening the chute door, residents press

a button to choose the waste stream. The sorting equipment directs
the trash into 8 compactor and the recycling streams into contsiners.




TYPOLOGY €6: MULTIPLE CHUTES

Muttiple chutes allow for co-located disposal of multiple waste
straams without mechanized sorting systems, (See Chute Cptions.)
Typically residents enter a trash room with three chutes: one leading
to a compactor, one for MGP and another for paper. Cardboard must
be left in the trash room or taken to a central location. There are




RESIDENTIAL BUILDING DESIGN CONSIDERATIONS
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COMMERCTAL TYPOLOGIES

1 Stsirs or Ramp
to Sidemalk

2. Elevator
to Sidewalk

3, Elevator to
Shared Storage

4, Sorvice Flavator
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CHUTE OPTIONS

@ Single Chute @ Multiple Chutes

Pros Pros:
— Multipies chite doom may — Multioés chute doors oy
Le apen & ans ime L apen ot one time
Cons: Cona:
— Only tronsports trash (recycing ond - Mighor cost
arganics nmed In be ravaported by
buliding staff)

i

Bottom of chute contalner options (see DSNY Rules and BC Reguirements):

o Trash chaibe: vaetic f compabon 1o sustage bag or 142 Cu yd cootanes
- Recycling chutet: Wheoked bing or Ut trucks or 1-2 cu ywd containars (or burmtabla for 3i-Sortar only)

Chute with Bi-Sorter/Turntabla
Pros:
— Fledlly 10 w3 ather waste slreams

with brntabio
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Pros:
~ Requires loss floor 303
Cons:

w May be a Uine dulay—crdy one
chute goor can be used at a time

-~ Mamienance requirog

- Highwr cost
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REQUIREMENTS FOR WASTE CHUTE

1. Ventilation
2. Brush Cleaning System
3. Keyed Access/Maintenance Door
4. Sprinklers for Fire Security and Flushing System
5. Chute Support Frames
6. Sanitizing Unit
7. Fire Rated Interlocking Doors
8. Clamp Rings
9. Chute Duct
10. Chute Intake
11. Offset
12. Bi-Sorter/Tri-sorter
13. Fire Shutter Door
14. Control Panel
15. HDG/HDPE Trolleys




Automatic Foul Air Exhaust Fan

|
|

Disinfection Unit

Brush Cleaning System

l\

Chute Tube& Sound Damping

ferey Tty aman e
o hvarey e chats

SOME DETAILS OF WASTE CHUTE

A S -y

Fire Sprinkler

Keyed Access



WASTE MANAGEMENT PLAN

L. Plan for tenant disposal 3. Plan for waste storage
snd geparation - Cakcubata area roquired
— Warls siream typies = Volume reduchon egqueesen
and quantities - Location
- Location of wacte stations — Layoust of storage space
- Types of bire — Accessbhitty
- Sgnaje =~ Tine rottrictions

. Plan for mocvenment 4. Plan for collection
of recyclsbles and waste If bogs 6N curte
to central storage - Designated wed. sioe and kecation
S .Bnnu bty ¥ sl ourt conteneny
- Frecpsency

- Degignated sroa sze and location
- Tranzport containersy
= agﬂ - StaMng to return containors

- Ases 10 wash conlanes

¥ compoactor contanees:




Waste Reduction Strategies

VOLUME REDUCTION EQUIPMENT:
RESIDENTIAL COMPACTORS AND BALERS

Commonly used for cardboard, compactors and balers can also be used for metal and plastic recycling (cans and
bottles) and plastic film, although each stream should be baled separately to retain the commodity’s value.




ORGANIC WASTE PRETREATMENT (RESIDENTIAL)

In-sink Food Waste Grinders

Indoor Bins: Bokashi and Worm Bins




ORGANIC WASTE PRETREATMENT (COMMERCIAL)

Composting Equipment Anaerobic Digesters



ORGANIC WASTE PRETREATMENT (COMMERCIAL)

Shredders/Pulpers/Grinders Dehydrators/Dewaterers



BUILDING STANDARDS & CERTIFICATIONS
LEED V4 WASTE MANAGEMENT CREDITS
The US Green Building Council (USGBC) website states that one benefit of LEED v4 is “an expanded focus on

materials—in addition to considering the usage of materials in buildings, it integrates a comprehensive
approach to evaluate the impact of materials on human health and the environment.”

Less waste, higher

efficiency, better savings

The TRUE certification pragram enablos facllities to
define, pursue and achieve their zero waste gonls,
‘cutting Wicir carbon footprint and supoarting public
hea N

TRUE defines “zero waste” as the international Zero Waste International Alliance does:
“no waste to landfill, incineration and the environment.”



LEED V4 FOR BUILLDING OFEZAATIONS AND MAINTENANCE (O=N)
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LEED v4 FOR INTERIOR DESION AND CONZTRUCTION (ID+C)
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LEED V4 FOR NEIGHBORHOCD DEVELOPMENT (ND)

BREEN INFRASTRUCTURE AND BULLDINGS

Credit BUILDING REUSE !
Five buidings or fewer Reuse 50% of one such buliding, based on surface amea,

Maore than five bulldings Reuse 20% of tha total surface sroa of such bulldings

Do nol demalish any historic buldings or condributing buildings in 2 histonc districl, or portions thereol, or afler ary culbural isnducapes g5 part of the
project,

Credit RECYCLED AND REUSED INFRASTRUGTURE !

Vs malerials for new infraslructiuee sich dl the sum of the postoorsumer recycied conlen!, Gresile reuted malerials and one-hall of the preconsumer
recycid content corsitites at Mast 50K of the total mass of infrastrsctig matarias

Creait SOLID WASTE MANAGENENT 1

Nchide orm recycling o reute slalion dedicaied Lo the separaticn collection and storage of materials for recycling, of locale the project In a local
govarmment Jurtsdictian that providaes recycing services

or Include &t e ast one drop-off pont for potentialy hazardous office or household wastes and establsh & plan lor postooilection disposal or use, or locats
the project g ocal governmenl jurisdiction et provides colkecbion services

or Include &t a3t one compost station or locaton and establish = plan for postcollection use, or locete the projact in 2 locel govemment jurtsdicton that
provides compostng sarvices

ar On every mhed-use ar nonresidential block ar at least every ECO feet, Inciude recyeing containers either agjacent to or integrated into the design of
ather recepiacies

of Recych, reuse or salvage ot Bast 50% of nanhazardous construction, demoition and rencyation dabrs

Totul Pocsile Points 3







