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Co-Processing: Holcim’s Solution
for Environmentally Sound Recovery Option for Waste

Overview:

LafargeHolcim & Geocycle Philippines

On Co-Processing

Geocycle: Operations & Solutions
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Co-Processing: Holcim’s Solution
for Environmentally Sound Recovery Option for Waste

LafargeHolcim

In 2015, two construction giants, Lafarge and Holcim merged
globally giving birth to LafargeHolcim -
resulting in a combined experience of 180 years.
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Co-Processing: Holcim’s Solution
for Environmentally Sound Recovery Option for Waste

Holcim

In the Philippines, the business name
Holcim Philippines, Inc. (HPI),
a member of the LafargeHolcim Group, was retained.
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Co-Processing: Holcim’s Solution
for Environmentally Sound Recovery Option for Waste

Holcim

Our Core Values
Health and Safety is our overarching value and embedded in everything we do.

* Build an organization » Passion to achieve * Create an » Demonstrate * Truly care
and culture goals environment where leadership in for and
that is centered on and deliver compliance environment respect every
markets and with rigorous is a central stewardship individual
customers execution, with zero focus and and role-modeling

harm to people commitment responsibility
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Co-Processing: Holcim’s Solution
for Environmentally Sound Recovery Option for Waste

t\I-Iolcim

Our Sustainability Commitment

CIRCULAR WATER & PEOPLE &
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Co-Processing: Holcim’s Solution
for Environmentally Sound Recovery Option for Waste

- geocycle

The Global Waste Management Brand of LafargeHolcim
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Our Sustainability Commitments-and Contributioh™
To the Fight Against the Waste Challenges




Co-Processing: Holcim’s Solution
for Environmentally Sound Recovery Option for Waste

>

11.5% of thermal energy
from alternative fuels (2020)

@

185 K Tons of

co-processed waste (2020)

Our Geocycle facilities have the required .
Treatment, Storage, Disposal (TSD) permits 8 M!O 'TOI'IS of Net CO,
and Transporter Registration Certificate emission saved (2020)
(TRC) to engage in waste management.
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Co-Processing: Holcim’s Solution
for Environmentally Sound Recovery Option for Waste

In November 2019, Senate Economic Planning Office

released an article on the state of the environment:

40,087 tons of MSW is generated on a daily basis in 2016

- g~ ) -
‘ 0.4 kg per capita 100 Olympic sized
generation ON aVerage e~ SWiMmming pools
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Co-Processing: Holcim’s Solution
for Environmentally Sound Recovery Option for Waste

-
III] Collection rate varies from 40% to 85%

- NSWMC reports diversion rates at 48% in Metro
P Manila and 46% Outside Metro Manila
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Co-Processing: Holcim’s Solution
for Environmentally Sound Recovery Option for Waste

Based on NSWMC Data

Special/ Institutional
Hazardous, 12%
2%

Industrial
4%

Commercial and Residential contributes to 84% of the total waste
generation wherein prevention and control could be implemented to
manage properly the wastes.

)
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Co-Processing: Holcim’s Solution
for Environmentally Sound Recovery Option for Waste

Based on NSWMC Data

More tk;ag half of the MSW More than a quarter | ess than a fifth
generated are : :
biodegradables is recyclable are residuals

This means that only 7,200 tons of the 40,087 tons generated daily should
end up in landfill if proper segregation is in place.

This does not consider efforts on waste minimization,
resource recovery and treatment technologies

e %
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Co-Processing: Holcim’s Solution
for Environmentally Sound Recovery Option for Waste

Our Technology:

Cement Kiln Co-processing

A Sustainable Waste Management solution
Conserves natural resources
Reduces emissions
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Co-Processing: Holcim’s Solution
for Environmentally Sound Recovery Option for Waste

What is Co-Processing?

Co-processing is the use of waste as raw material, or as a source
of energy, or both to replace natural mineral resources (material
recycling) and fossil fuels such as coal, petroleum and gas (energy
recovery) in industrial processes mainly in energy intensive
industries such as cement’.
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Desirability

Co-Processing: Holcim’s Solution

for Environmentally Sound Recovery Option for Waste

Waste Management Heirarchy

Co-processing respects the waste management hierarchy and therefore
does not hamper waste avoidance, reduction, reuse and recycling.

Reuse & Recycle

Co-Processing
Recovery

Disposal
Incineration
Phy-Chem Pre Treatment
Landfilling
Unmanaged Uncontrolled
Waste Dumping and
Burning
°
geocycle

Co-processing is a globally recognized
technology through which waste is
treated in energy-intensive industries
uch as cement and contributes to UN
Sustainable Development Goals and
Circular Economy.

Completely treats waste Recovers energy and Leaves no
through high temperature recycles mineral residue
and long residence time value of waste
-‘é'- e 0; i
oo N . & N
El ‘w* A 4@
= 2o ’Q' >
. e
Reduces greenhouse Avoids formation of Offers local waste
gas emission dioxins and furans management
solution
W |

Leads to conservation of Promotes circular economy
natural resources
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Desirability

Co-Processing: Holcim’s Solution
for Environmentally Sound Recovery Option for Waste

Waste Management Heirarchy

Resource Recovery including Co-processing as the most desirable waste management solutions

_ Materials and Energy Recovery
Avoidance : :
*Co-processing recovers the energy from combustion and

recycles the materials from ash for use in cement

production which contributes to the circular economy
Reduce

Retse & lResyele Incorporation to Cement Process

*Concurrent clinker production and waste treatment

Recovery

Disposal
Incineration
Using Alternative Materials
Phy-Chem Pre Treatment *The technology complements existing waste avoidance
practices
Landfilling

i Uncontrolled It is a globally accepted technology which has
Dumping and *Maximum temperature of up to 2,000 deg C
Waste ) .
Burning *No solid residue
*Inherent flue gas treatment
With continuous emissions monitoring system
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Co-Processing: Holcim’s Solution
for Environmentally Sound Recovery Option for Waste

What happens to the waste in the cement kiln?

@ The organic constituents are completely decomposed

due to:
High temperatures Long residence time Oxidizing conditions in

cement kiln
@ Acid gases such as HCland SO2 are neutralized by the
lime and other alkaline materials within the kiln.

(r The inorganic constituents reacts with the raw materials
&) in the kiln and are incorporated in the clinker matrix.
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Co-Processing: Holcim’s Solution
for Environmentally Sound Recovery Option for Waste

What happens to the waste in the cement kiln?

(4 6

| Natural and
E} Clinker Cooler : Alternative
] Rotary Kiln ‘ Raw Materials
E) Precalciner xhaust
N Raw Meal (Cyclone) Preheater Gas
RawMin T ||| g
[l Bag Filter (or Electrostatic Separator)

Conventional and
Alternative Fuels

Gas Temp. Special Features

= P 2000-1050 Al organics burnt, fuel ash =
..... Y raw material. incorporated in clinker

[}
B 1200-880 SO, and HCI trapped due to
presence of CaO
2 n 880-100  Actas a 5-stage dry scrubber
Clink for combustion gases
nKer
3 s0-100  99.999% dedusting effinciency

Schematic diagram of a cement industry using alternative fuel
and raw materials (GTZ and Holcim, 2006).
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Co-Processing: Holcim’s Solution
for Environmentally Sound Recovery Option for Waste

Circular Economy G o e

Raw Materials

® An economic system
designed to benefit
businesses, society and the
environment.

¢ |n contrast to the "take- Rasidial
make-waste" linear model, a
circular economy is
regenerative by eliminating
waste and continual use of
resources.

. . as //srip-
® geocycle rrrrrrrr -econom y.eu/

For a zero waste future

More information and trivia are available at
Geocycle Philippines Facebook and LinkedIn Pages.
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Co-Processing: Holcim’s Solution
for Environmentally Sound Recovery Option for Waste

Co-processing compared to
Incineration and Landfilling

o-processing:

A"2in 1" process

Treats the waste while producing
cement

Recycles the mineral content
Recovers 100% energy content
Thermal treatment with
temperatures up to 1450 °C

Zero residue

[ )
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Incineration:

An elimination process

* Heavy investment

* No recycling

* Recovers part of the energy

* Thermal destruction at 800 °C

* Residue 20% ashes

Landfilling:

A disposal practice

* No recycling

* No material and energy recovery

In case of open dumps: Strong impact on
the environment (ground, water, soil) and
local community (health & odour), risk of
open fire, high GHG emissions due to
release of methane

© 2021 Geocycle



Co-Processing: Holcim’s Solution

for Environmentally Sound Recovery Option for Waste

Co-processing: A proven technology for waste management

Co-processing in cement kilns evaluated globally for more than 40 years

It is an approved technology by Basel Convention for disposal of all kinds of
Hazardous and Other Wastes

It is recommended for the destruction of POPs and ODS under Stockholm
Convention

Trials conducted in cement kilns spread across the world have confirmed that
wastes do not impact the cement kiln emissions or the product in any adverse
manner

Co-processing is fully recognized by many countries such as India, Mexico,
Brazil, US, Europe and many others

In its recent communication, The European Commission advised Member States

to take a long-term perspective and consider co-processing as an important lever
for circular economy

It is endorsed by several international bodies such as UNEP, GIZ and SINTEF
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Guidelnes on Pre- and Co-procesung

of Waste i Cement Production

GUIDELINES ON BEST AVAILABLE
TECHNIQUES AND PROVISIONAL GUIDANCE
ON BEST ENVIRONMENTAL PRACTICES

Technology Roadmap

Low-Carbon Tranition in the Cement Industry

.
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Co-Processing: Holcim’s Solution
for Environmentally Sound Recovery Option for Waste

Co-processing: A proven technology for waste management

e DENR supports and endorses co-processing and have released guidelines for the use of
alternative fuels and raw materials in the cement industry: DAO 2010-06 Guidelines for
Cement Kiln Co-processing

philstar
GLOBAL

Republic of the Philippines
Depariment of Knvironment and Natural Resources
S Visayas Avenue, Diliman, Quezor City

Tel. Nos. (632) 929-66-26 to 29 « (632) 929-62-52

—
—
TSI Websito: hitp:hwww.donr.gov.ph / E-mail: web@denrgov.ph

DENR ADMINISTRATIVE ORDER

o No. 2010- 06
DENR pushes alternative fuels,
raw materials in cement makin SUBJECT: GUIDELINES ON THE USE OF ALTERNATIVE FUELS
g AND RAW MATERIALS IN CEMENT KILNS
- Marianne V. Go () - May 6, 2010 - 12:00am
Pursuant to the provisions of Executive Order No. 192, series of 1987,
Republic Act 6969 otherwise known as the “Toxic Substances and
e . . Hazardous and Nuclear Waste Control Act of 1990” and its Implementing
MANILA, Philippines - The Department of Environment and Natural Resources (DENR) is Rules and Regulations Repoblic Adt 8749 othérwise known ss the
promoting the use of alternative fuels and raw materials in the production of cement. “Philippine Clean Air Act of 1999" and its lmplementing Rules and
Regulations, and Republic Act 9003 otherwise known as the “Ecological
Solid Waste Management Act of 2000” and its Implementing Rules and
The DENR has released the guidelines for the registration and the issuance of permits for the Regulations, the following guidelines on the use of alternative fuels and raw
i . . . materials in cement kilns are hereby promulgated for the guidance of all
processing of waste materials in cement production. concermed:

e®e
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Co-Processing: Holcim’s Solution
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Geocycle receives WASTE, and
converts it to ALTERNATIVE RAW MATERIAL AND FUEL
for Cement Kiln Co-processing
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Co-Processing: Holcim’s Solution
for Environmentally Sound Recovery Option for Waste

Our Customers

4 .

- We offer dedicated
solutions for industries and
service companies.

» We work with customers to
ensure they receive the
tailored solutions they
need.

Industrial &
Service
Companies

[ )
geocycle
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g We work with farmers,

plantations and agricultural
processing units to safely
and sustainably manage
agricultural residue.

« Sustainable solutions are
viable for customers and
the environment.

Agricultural

Sector

(- We offer them innovative

solutions that eliminate the
need for large public
investments while ensuring
maintained health of the
general public.

Local
Government

Units

© 2021 Geocycle




Co-Processing: Holcim’s Solution
for Environmentally Sound Recovery Option for Waste

Some industries that use the co-processing technology
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Media
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Co-Processing: Holcim’s Solution
for Environmentally Sound Recovery Option for Waste

Most common types of waste accepted for co-processing
NON-HAZARDOUS

Laminates/Foll
Wrapper/Packaging

Materials/Styrofoam

‘&
Sorted Municipal Solid

Trade returns

Bottom Ash/Fly Ash

WERG

e®o
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Co-Processing: Holcim’s Solution
for Environmentally Sound Recovery Option for Waste

Most common types of waste accepted for co-processing
HAZARDOUS

- ' % "“
. ‘ k <5 ~"’

-

e, W
- -
pired Medicine

- Agrichemical :
Pesticides Waste Polluted Soil
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Co-Processing: Holcim’s Solution
for Environmentally Sound Recovery Option for Waste

Solutions we offer

Storage and
Transport
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Co-Processing: Holcim’s Solution
for Environmentally Sound Recovery Option for Waste

Which wastes cannot be pre- & co-processed?

® “Banned wastes” not to be pre-processed or co-processed: A

D

-~
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Co-Processing: Holcim’s Solution
for Environmentally Sound Recovery Option for Waste

Which wastes cannot be pre- & co-processed?

“Banned wastes” not to be co-processed:

ST i ey e
o R o e TR
%« Waste of unknown or unpredictable

composition, including unsorted
municipal waste

These wastes however can be co-processed after pre-processing to remove the
banned portion of the waste.

[ )
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Co-Processing: Holcim’s Solution
for Environmentally Sound Recovery Option for Waste

Our Commitment:

Less Risk, More Rewards

We are working together with
you for a cleaner planet

¢ Providing integrated solutions tailored to
local challenges, based on global
competence

e Helping you divert your waste from
landfills

¢ Educating and building awareness to
minimize waste

[ )
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We bring you peace of mind

e Complete treatment of waste

e Guaranteed end-to-end transparency
and traceability

e Highest standards in health & safety
and regulatory compliance

e Competence, capacity and scale from
a global network spread across 50
countries

.ll"

We help you to pursue your
sustainability agenda

e Supporting implementation of
environmental programs

e Helping run sustainability processes in
an efficient and compliant manner

e Active engagement and
communication with all stakeholders

© 2021 Geocycle
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We don't need a handful of people doing zero waste perfectly. We
need millions of people doing it imperfectly. ==

#GeocyclePhilippines
#ForAZeroWasteFuture
#LowCarbonLifestyle
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JANUARY IS

ZERO WASTE is an advocacy that promotes the reduction and

Presidential Proclamation no. 760, s. 2014
“) elimination of quantity and toxicity of waste, and the conservation &
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Geocycle Video
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Be part of
the solution

We, at Geocycle, fully commit to our
partners our support in managing
waste problems through
co-processing.

P i@
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For a zero-waste future




To know more about our services, you may visit:
0 GeocyclePh @Geocycle Philippines www.Geocycle.ph

o ®
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For a zero-waste future

You may send your inquiries to:

Mr. Jon Alan Cuyno
New Developments Project Manager

jonalan.cuyno@geocycle.com

. Info-phl@geocycle.com
LI )
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geocycle

For a zero-waste future

You care about the future of
the planet— so do we.
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