2" PHILIPPINE ENVIRONMENT SUMMIT
Mainstreaming Innovations for Sustainable Development
February 20-22, 2018; Waterfront Hotel, Lahug, Cebu City
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l. THE SUMMIT

The 2" Philippine Environment Summit: Mainstreaming Innovations for Sustainable Development was held last February 20-22,
2018 at the Waterfront Hotel, in Lahug, Cebu City. It had an average of 1,181 participants with an average of 261 or 22% from
government, 492 or 42% from the academe, 140 or 11.9% from private sector, 140 or 11.9% from non-government and people’s
organizations, 21 or 1.81% from media, 60 or 5% exhibitors, 13 or 1.10% organizers, 32 or 2.7% resource persons, and 24 or 2%
service providers. Having multi-sectoral representatives was a clear demonstration of “Greening together, Growing better,” as
envisioned by the convenors of the event, Green Convergence for Safe Food, Healthy Environment, and Sustainable Economy (GC)
and the Department of Environment and Natural Resources (DENR).
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DAY 1 (February 20, 2018)

The first day started with the Pambansang Awit and with an interfaith prayer that
sought the Creator’s guidance in rectifying the degradation of His Creation caused
by humans. The inter-religious prayers were led by Fr. Pete Montallana, a
Catholic priest and Chair of the Save Sierra Madre Network; Wahida Abdullah,
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representing the Muslims and Juhra Kiman of the Yakan Tribe, representing the indigenous peoples.

It was followed by the Hall of Famer Sinulog Dancers, the San Diego Dance Troupe, that gave a
historical perspective of the coming of the Spaniards to the Philippines and Cebu’s popular festive event,
the Sinulog, held every January.

Angelina P. Galang, Ph. D., Founder and President of Green Convergence, gave the Opening Remarks. She gave a
background on the 15t and 2" Philippine Environment Summits and asked all to work together to achieve triple bottom
line for the country — protect the integrity of nature, obtain a sustainable economy and ensure social justice. She
called on the students to allow their youthful optimism to carry forward these objectives on a personal basis by
enhancing their awareness and understanding of the environmental impacts of their personal lifestyle. Dr. Galang
concluded her talk enjoining all to actively participate in developing resolutions that will mainstream the various
innovations presented during the Summit.

DENR Secretary Roy A. Cimatu was the Keynote Speaker. He mentioned the previous Philippine
Environment Summit and acknowledged some notable guests and participants present. He also
accentuated on the actions, status and accomplishments undertaken by DENR; particularly on Solid
Waste Management, Protected Area and Ecotourism, Water Quality, Geohazard Assessment and
Mapping, Coastal and Marine, Biodiversity Conservation, and Air Quality. Furthermore, he stressed on
the recently talked about environmental issue in Boracay and his pursuance of cleaning the area in a
span of six (6) months.

POWERPOINT PRESENTATION
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%”““M ‘ 412t Philippine Environment Summit SOLID WASTE

+ Assisted 321 L 1G t Units (LGUs)in th:
ZI'Id Philipplna pr::»ser closure‘:::! re‘lyiv:l:iIl‘i'tI;etli‘on onflosp(en anfi)m i
Environment Summit

controlled dumpsites

+ Reached 138% of its targetin solid waste
management in Manila Bay Region and adjacent areas

Sec. Roy A. Cimatu

Waterfront Hotel, Cebu City
February 20, 2018

PROTECTED AREAS and PROTECTED AREAS and
ECOTOURISM ECOTOURISM

NATIONAL GREENING PROGRAM
(NGP)

+ Reached135%in the * 100% completion rate + Planted 1.86 million
management and 4 4503 ? ~ of protected areas ﬁ hectares from 2011 to
protection of managed and 2017 or 113% of the
protected areas and protected - -

ecotourism target

development

+« 108% Blue or Green
Brigades or
volunteers engaged

e

it
+ Protected Area F :
Management Boards | . e
(PAMBSs) approved 997 L
resolutionsin 2017 + 103% ecotourism
facilities maintained
and rehabilitated

+« Generated 4 million
jobs from 2011-2017

WATER QUALITY

+ Monitored 106% firms for their
compliance with Clean Water Act

WATER QUALITY GEOHAZARD ASSESSM
AND MAPPING

+ 32 WAQMASs + Updated 1:1,000 scale

natiom_uide were geohazard maps of 21
operationalized LGUs

- Adopted new esteros and water bodies
has reached 109%

+ Completed detailed
subsurface assessments
of 15 LGUs

= Formulated 2016
General Effluent
. BEFORE i Guidelines

+ Geospatial Data
Infrastructure Program:
100% system analysis,
96% program development
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FOREST PROTECTION COASTAL AND MARINE BIODIVERSITY CONSERVATION

+ Hired 429 forest protection « Provided technical «Legislated and demarcated 13 protected
officers or 8 more than the assistance to 85 LGUs areas covering 894,282 hectares
target of 421
oA dand m d - -
=l *Proclaimed 100 protected areas coverin

ghitbcoastal = 3.6 milion hectares ¥
habitats for potential
livelihood

opportunities or 10%
more than the target

AIR QUALITY

'Z&Z;';‘;'JS;?{.’L‘ZL‘;‘?M., “The DENR cannot be everywhere all “Beyond the enforcement of
SPSIAted, maintained and of the time, this is why each environmental laws, we also need
cetad protected areas has its own PAMBs. the direct and mass participation of

the citizenry in accelerating
reforestation, in coastal cleanups, in
conserving energy, and in

*12,508 out of 13,791 firms in
c M:

Navotas-

Valenzuela area were

L‘;ﬁ::;i’;fl‘l:cvﬂ‘:glean i Consider enacting laws that will popularizing lifestyles that will
Act of 2009 make manufacturers pay at least enable us to reduce our carbon
. ) i part of the cost of cleaning up the footprint and enhance our

A R non-biodegradable packaging that resitience.”

across the country were
installed

Mr. Junard Catingub discussed that climate change is everybody’s concern and that various
organizations had creative initiatives to promote environment preservation and conservation. Green
Convergence’s own initiative is the official launch of its virtual library. The virtual library is simple, easy-
to-use and can be accessed through the mobile and desktop versions. DENR Sec. Cimatu led the
launch and navigation of the virtual library.
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‘ Sec. Cimatu led the guests to the opening of the exhibit area. Booths were officially opened.
. Visits to the booths led to discovery of products, technologies that promote safe food, healthy
environment and sustainable economy.

Day 1 Morning Session was hosted by Lou Bonnevie, Founding President of Earthday Jam Foundation
and Engr. Christine Marie llagan Gohetia, Faculty member of Computer Engineering of University of
San Carlos.

The morning session ended with a Press Conference with DENR Secretary Roy Cimatu,
Undersecretary Miguel Cuna, Green Convergence President Angelina Galang, Ph. D., and
UN Convention on Migratory Species Secretary Bradnee Chambers spending time with
media. Environment issues on ecotourism cites- Boracay, Panglao, El Nido, forest fire
incidents in Mt. Pulag and other environmental issues focused in Cebu were discussed.

During the Open Forum, DENR Secretary Roy Cimatu gave an update on DENR'’s efforts
in Boracay. Twelve (12) teams have been convened to do information campaign,
inspection and to investigate on the problem of illegal discharges into the sea. Violators will
| be given 2 months to correct their system, otherwise their establishment will be closed.
Similar investigation will be done in El Nido, Palawan and Panglao in Bohol.
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There was also an inquiry on the National Greening Program in Cebu with a budget of PhP 2M. Assistant Regional Director,
Forester Edward Ting, responded that around 85,000 hectares have been reforested throughout the four (4) provinces in Region 7.
Those in Cebu are newly established plantations, thus, their impact will be felt in due time. A suggestion was raised to plant fruit
trees to be a means of livelihood for communities. Sec. Cimatu informed media that there is already an NGP road map where zoning
areas for bamboos, fruit trees and mangroves are identified. Moreover, Undersecretary Cuna confirmed that a mechanized seedling
facility will be installed each in Cebu, Siquijor and Negros.

Another issue that was raised was on the conversion of Bantayan Island into a disposable and alienable (A&D) land as filed through
a bill by Congressman Benhur Salimbangon. The island was declared and classified as timberland wilderness area by former
President Marcos; however, it is now populated. Secretary Cimatu responded that DENR has done its role; however, conversion of
land classification from timberland wilderness area to disposable and alienable land takes time because it needs the pronouncement
of Congress. He likened this to Dinagat Island in Surigao. People have built structures on land that is not classified as A&D. DENR'’s
role is limited. The main responsibility belongs to Congress.

The grass fire in Mt. Pulag involving Cebuano trekkers was also discussed. Sec. Cimatu explained that grass fires in mountains like
Mt. Pulag are difficult to control because of the strong wind, being 7,000 — 8,000 ft. above sea level, with prevalent dry cogon grass in
the area. Simple accidents while cooking could spark fire and easily raze grasslands. The situation is aggravated by the lack of
accessible water, or of any fire extinguisher. Sec. Cimatu had instructed the Regional Director to anticipate such accidents, come up
with controls, and institute appropriate policies for trekkers and tourists to avoid similar accidents from happening. Usec. Cuna
added that charges have been filed against the trekkers in violation of Presidential Decree 705. In addition, the area has been
temporarily closed to trekkers.

The press conference ended with Dr. Galang promoting the use of native tree species in reforestation activities. To learn more and
to appreciate the benefits of native trees, GC produced Philippine Native Trees 303 Up Close and Personal, where trees are
presented in a personal and friendly, non-technical manner that makes reading interesting, entertaining and educational at the same
time. Sec. Cimatu, on the other hand, recalled the pristine natural resources of Cebu being his first assignment way back in the 70s.
He recalled his enjoyable memories of clean, beautiful beaches, coupled with bananas and “fuba” in Talisay; however, Cebu has
changed. He enjoined Cebuanos to appreciate, care and rehabilitate their God-given resources.

The afternoon was energized by five (5) breakout sessions discussing a variety of topics. %
Session A on Sustainable Plant-based Manufacturing Industries was chaired by ’;.’.
Brenette Abrenica, Director of Community Extension Services of University of San Carlos !
and moderated by Dolores Saldivia of Cebu Doctors’ University. Session A had three (3) Ms. Saldivia
speakers.

Ms. Abrenica
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1. Topic: Bio Chemicals from Coconut
by Emerson John Tiu Ng
Applications Manager, Chemrez Technologies

Mr. Emerson John Tiu Ng presented how his company maximized the profitability of coconut oil by
creatively working on its carbon chains to produce: (1) the highly-in-demand MCT, crucial for the popular
Ketogenic Diet that controls body weight and simultaneously boosts energy for athletes, and (2) the Bio
Active Lubricant for efficient engine performances without negative sulfuric effects, the main cause of acid

rain.

POWERPOINT PRESENTATION

ENRICHMENT THROUGH
CHEMREZ

zzzzzzzzzzzz

LAURIN
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LAURIN

State of emergency in s
'cocolisap' areas declared : Sodbesci
Cocolisap bugs infest over 100,000 fifested caconut

- coconut trees - reports leaves

"Basilan gov't to cut down =)
~ 300k cocolisap-infested trees ...

Single application
of CROPGUARD®

CHEMREZ

"Innovation distinguishes

between dleader and a
follower."

"Low Chemical Farming Now"

Steve Jobs
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2. Topic: Zero Waste Mango Industry
by Dr. Evelyn Taboada

Dean, College of Engineering, University of San Carlos (USC)

POWERPOINT PRESENTATION

Sustainable Plant-based
Manufacturing Industries: Mango
Waste Biorefinery

Outline of Presentation

Introduction
- Sustainability Analysis

Case Study of University—Industry-Government
Linkage: Mango Waste Biorefinery (GEMS, Inc)

Challenges
Milestones & Directions
Value propositions to Industry & Society

Outlook

Dr. Evelyn Taboada presented how Mango waste can be used as a renewable resource. She explained how
University of San Carlos pursued to solve and manage food wastes, initially converting mango seeds, husks
and peels into flour and compost. Through a partnership among USC, government and investors, a start-up
company named, Green Enviro Management Systems (GEMS), was created where mango waste was
converted into flour, tea, butter, pectin, polyphenols, feed mix and fuel bisquets — a demonstration of a
successful ratio of 100% waste converted into 100% products. By 2020, GEMS will make its initial public
offering. With USC’s exit, it will continue to engage in Waste-to- resource Conversion studies using other fruits
or vegetables.

Case Study:
Encouraging Frugal Innovation
Adopting Sustainability Framework

* Starting with a chronic Problem

* Finding an “appropriate”
technical solution to this problem

* Doing more with less.

* How do we manage FOOD WASTES?
= What do we do with our FRUIT & VEGETABLE

WASTES?

GREEN ENVIRO MANAGEMENT
SYSTEMS Inc.(GEMS)

= “Mango Waste Biorefinery”

= A green integrated process for the 100%
treatment of mango fruit wastes, resulting in
the generation of high-value product streams

Development Phase
to Commercial Stage
* Start-up: June 2012
* Large-scale Facility: 2013: construction
= With >46--80 employees (full-time)
* -10% professionals
= -10% skilled workers
= - 80% ‘unskilled” workers

2nd Philippine Environment Summit
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Mango Waste Biorefinery Development of a Variety of Recipes NO CHOLESTEROL, NO TRANS-FAT,

i |

covered by USC IP (e.g. Patents) Portfolio licensed to GEMS, Inc. USIng Mango Flou r: NO GLUTEN!
] [ | * Mango pandesal Mango flour (MF) is made from the mango fruit of Philippine
Mango PEELS Integrated processes SOLID FUEL (BRIQUETTES) variety.  Naturally rich in vitamins, minerals, dietary fiber,
Mango SEEDS fortreatment, FEED MIX +* Bread sticks polyphenols(anti-oxidants), and digestive enzymes, it is a
conversion&recovery  FLOUR &TEA healthier option for your baking and cooking needs. The flour is
* Mango bar & Energy bar processed mildly from fresh mango kernels to preserve its
(semi-refined) BUTTER beneficial and nutritious ingredients. It is also unbleached to
(refined) ECTIN * Mango Tea retain its natural food color. Pelyphenols in MF are anti-aging &
POLYPHENOLS anti-cancer agents; in addition, high anti-oxidant activity helps
it i il i 7 strengthen the immune system. The beneficial dietary fiber
i;::::a ::g(n:‘;rt';?nl SRR and digestive enzymes in MF also help facilitate efficient food

intake and digestibility .

In your baking and cooking adventures, you can explore the

100% WASTE INTEGRATED PROCESSING ZEROWASTE nourishing benefits of Mango Flour by using it as is or combining
TECHNIQUES it with all-purpose flour as desired.
Mango Elour ADVANTAGES OF THE PROCESS TECHNOLOGY DISADVANTAGES OF THE PROCESS
Technical Specifications & Nutrition Facts 100% treatment of waste mp zero waste TECHNOLOGY
minimize disease- carrying pests : :
R e = Vine b Relatively complex technology, requires
otal fat £ il i —fri . . .
T o sogium 258 mg Efficient and environment-friendly waste customized machinery (new process); continuous
p— B Calcium 140 mg management strategy R&D
I 41 o B
E”““’j‘fﬁ'ﬂ' "75 P::;sium Jﬂi Generation of a range of high-value product
rotein g . o .
—— ——— e streams with global market Strict regulatory requirements on product
) Phosphorus. T2mg ) 5 ) standards
:ﬁ'ﬂl"ﬁ """‘:5 Zine e Economy of high scale of processing; yields &
otal sugars g
; POLYPHENOLS 2100 mg roductivity are high . .. .
e (antiosidars) ; A 8 - Requires big investments for the manufacturing
Vitamina lessthansgy  Antioxidant actvity 280,000 umol Green technology for production system (Solar facility
TEAC® . .y .
Vitamin€ 62mg C—— STOTOTS Drying Facility); Briquette as a renewable energy;
Vitemink = * TEAC= Trolox Equivelent  Anti-oxidarnt activity solar energy system installation

Training-workshop and Participation in MILESTONES & DIRECTIONS :

APEC--IPEG DELEGATES VISIT
World Trade Shows USC & GEMS

BIO-REFINERY PLANT Aug. 22, 2015
* “The USC plant is one of our ITSO success stories March 29— April 2, 2016 : Training—-workshop 2012 201517 201819 2020
which illustrate the very best of government and on the Commercial Baking if Breads using -“--

private sectar partnersh'lp in the area Of IP. We Incorporation  Construction of Production Sustaining its  Expansion

n 0 i i Facilii Marketi Profitabil 5 inabil:

plan to replicate this model at scale to benefit Mango Flour in Johannesburg, South Africa. o e R e e
more universities and research institutions across + 2016 - SIAL PARIS Food Innovation up Wore R&D Further InitialPuble
the country. We are hoping that this visit will i . e L]

T " . - rototypes. Innovation
result in stronger policy support for IP * 2017-18 : Winter Fancy Food Show, San ErEEEy
commercialization for academic institutions,” said Francisco California. USA Developmert Technology  Product
Atty. Allan B. Gepty, Deputy Director General / ! Stage L'fi:ﬂ”g ===
0IC DG of the Intellectual Property Office of the * 2017 : Natural Product Expo West, Los i
Philippines (IPOPHL) and head of the Philippine Angeles, California, USA —(;ﬂr;lers(sn,

IPEG delegation.

2017 : ANUGA in Cologne, Germany
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SUMMARY:
Value Propositions and
Relevance to Industry & Society

. Waste Recycling
. Resource Management
. Value Creation & Intensification

AW N R

. Job creation & Workforce Assimilation

’ : Revenue Generation (Sustainability)

3. Topic: Hibiscus Based Livelihood of Dumagats in Tanay, Rizal
by Elizabeth de Castro
Convenor, Earth Day Network

Elizabeth de Castro presented how Earth Day Network, in partnership with Shumei Natural Agricultural Farms
and other stakeholders, helped the Dumagats process Roselle into high value products for livelihood. Roselle
is a Hibiscus variant that grows in the Philippines requiring low care maintenance. It is valued for its
medicinal, nutritional and personal care properties can be sold fresh or dried or could be processed into food
3 ; supplements, tea, jam, jelly and personal care products like soap and shampoo. Roselle can be grown in
ok R 3 pocket spaces without interfering on biodiversity; conversely, it enhances biodiversity because of its ability to
attract birds, bees, while maintaining the integrity of the soil and sequestering carbon emissions.

Roselle-based Community Project Implementors Sierra Madre Mountains
Industry - Earth Day network —Lar:g_est_ remaining primary rainforest in the
* ShumeiNatural Agriculture Farms, Philippines Philippines
“PROTECTING BIODIVERSITY THROUGH tura g —H £ Hically end dand endemi
DEVELOPING COMMUNITY-BASED In partnershipwith Pgﬁ?e ?HQ?O”;Z;,;,C;:;” anperedand endemic
SUSTAINABLE USE OF NATURAL RESOURCES.” Sukatan Dumagats LN PR L ’ .
2nd Philippine Environment Summit University of Rizal System —Tlhrehategegl by actl_\utlles suc::as |Ilelgal I:igglng,
February 20-22, 2018 Funded b slash and burn agriculture, charcoal-making,
Cobu. Ph - undedby contamination of water tables and rivers from use
Cebu, ppines * United Nations Development Programme (UNDP) of synthetic chemical-based fertilizers and
Small Grants Program pesticides, climate change
* Global Environmental Facility (GEF) — Home for differentindigenous groups (Aetas,
Dumagats)

eFarm, Philippines
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Project Goals

Protect biodiversity of the area by enabling
indigenous communities and small farmers to
benefit from the natural rsources of their
environment so that they will appreciate,
protect and nurture these resources

Provide alternative sustainable livelihood and
enterprise development towards improving
their income and quality of life

Native, gumamela (a las dose)

Very prolific, grows well in the Philippines

A ~ \"'S

Popular Internationally

* Flor de Jamaica in Mexico

* Carcadai in Egypt, Middle East,
Africa

* Sorrel in Jamaica

* Popular in Thailand, Malaysia,
Taiwan, Singapore, Viet-Nam

Benefits to Dumagats

* Organic/natural agriculture farming
Low —cost

— Nofertilizer

— No pesticides

— Minimal labor

Low maintenance

— Notill

— Rainwater irrigation

+ Very prolific, good harvest
* Good commercial potential
Food source

Biodiversity benefits

Native to region

Requires no fertilizers or pesticides

Requires no plowing or irrigation
Attracts birds and bees
Alternative to destructive livelihood practices

Maintaining integrity and quality of the soil

Positively affects carbon sequestration

Medicinal Benefits

* Regulates blood pressure
* High source of vitamin C
* In India used for shampoo and skin

* Lowers cholesterol

Daraitan, Tanay, Rizal (Quezon)

Part of CADT area|(Certificate of ancestraldomaintitie), 15000 hectares

2nd Philippine Environment Summit
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Project Outputs

Seed germination

+ Technical training and assistance
— Organic/natural agriculture

Delivery of Seedlings

— Processing of roselle into commercially viable
product

— Packaging of roselle products
— Marketing (Roselle Festival)
+ Community participation
-gender mainstreaming
- Indigenous peoples sensitivity
- Knowledge management

Intercropping

Intercropping
Kakawate (for dog soap)
Turmeric

* Possible mulberry (long-term, fruits in 2-3

1°* Dumagat harvest

. N

2nd Philippine Environment Summit
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Dehydrator

Dried Roselle

Dried Whole roselle

Showcase of products at roselle
Festival

2nd Philippine Environment Summit
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Product development

Issues and Challenges

Climate Change

— Droughts and floods

— Internal organizational issues within Sukatan
* Change in leadership

—NCIP
* Delays in approval process

— CADT
* Land Grabbing

Future workshops

Essential oils
Soap making
Packaging
Marketing

Roselle soap

Essential oil distilling

|Recipe for hibiscus cured salmon

Ingredients

1 pound salmon fillet

3 Tbspkoshersalt

3 Tbspsugar

1 Thspdill

1/4 cup cooked hibiscus flowers

Peelfromaonelemon

Mix all the ingredients and cover salmon with it. Cover with plastic
wrap and refrigerateovernight {10-18 hours). After refrigeration,
rinse with cold water, pat dry, and slice diagonally. Serve with
pepper, dill, lemon and eat with bagels, labne, avocado, salad,
whateveryouwish. Don'twaittoo longto eatit! It willkeep fresh
forabout 2-3 days.

Roselle Wine

2nd Philippine Environment Summit
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All breakout sessions concluded with a workshop to discuss possible projects and areas of collaboration to mainstream innovations

discussed. They are found at the end of the Summit report.

Session B, Healing the Earth through Environmental Technologies was chaired by Julie
Otadoy, Ph. D., a Biology professor of University of San Carlos and was moderated by
Rosalinda Fuentes of Let’s Do It Philippines. Dr. Julie Otadoy gave a brief introduction on how
science and technology help Earth recover from anthropogenic degradation. She described
emerging green technologies like thermos-depolymerization that turns carbon-based waste
materials into oil; desalination that removes salt and other minerals from seawater to provide
potable water; hydrogen fuel cell that is a pollution free alternative to fossil fuels; biotechnology,
solar energy, and ocean thermal energy. The Session had four (4) speakers.

Healing Earth presents a unique W
approach to six major ecological » Qpy
hlenass ofouriie an CEBU CITY SCAN CHALLENGE S %2

+declining biodiversity WITH USC, ROTTERDAM

*natural resource depletion
& % ; UNIVERSITY, RAFI, OFFICE OF
HEALING THE EARTH ettty andvalapiy THE MAYOR IN CEBU OCT 2017 &
THROUGH ENVIRONMENTAL sl
TECHNOLOGIES

Julie B. Otadoy, PhD
Envionmental Science Program
Department of Bokogy
Universty of San Carios, Cebu Ciy

ZE RGOS BT International Jesuit Ecology Project: Ignatian
Pedagogy
hitps://healingearth.ijep.net

SOME EMERGING ENVIRONMENTAL

TECHNOLOGIES DENR-DOST JOINT ADMINISTRATIVE

ORDER NO. 01, SERIES 2006

+ Thermo-depolymerization - turning carbon-based waste materials into oil Adopting Environmental Technology Verification Protocol (ETVP)

+ Biotechnology - use of ioogical processes (Mr. Maranan
</ e ¢ ) - implementation of a real world test and demonstration toverify or prove: claims on the

* Desaliation —removing salt and other minerals from seawaterto provide potable water functional performance of a particular technology with regard to all relevant parameters

Dr. Otadoy

Talk 1 Environmental Biotechnology — Edgardo Maranan

Talk 2 Umbrella Plant for Heavy Metal Pollution — Josephine M.
Castanares, Ph.D.

« Hydrogen uel cel = poufion free aeraie 1 oasl ek Talk 3 Landscape and Wildlife Indicators — Ricardo L. Calderon

+ Solar energy - harnessing of energy from the sun, e.g. solar cells and solar thermal collectors (Dr.
Moraca)

* Ocean thermal energy conversion - using the temperature difference ofthe ocean's surface and
bottom. The temperature difference can drive generators

* Indicators of environmental pollution - monitoring of environmental poliution (Dr. Castanares and Dr.
Calderon)

Talk 4 Solar Home System —Aladino C. Moraca, Ph.D.

2nd Philippine Environment Summit
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1. Topic: Environmental Biotechnology
by Edgar Maranan
Chairman, Greenvironment

Edgar Maranan gave a general orientation on various kinds of biotechnology and explained how each helps
heal the environment. He continued to focus on bioremediation, the process of using carefully selected, naturally-
occurring non-pathogenic microorganisms to attack, degrade and neutralize toxic and hazardous waste from

contaminated soil, wastewater and decaying river systems. He introduced his own creation, the eM23, a set of
carefully selected microorganisms that break down and remove the foul stench of garbage leachate. To prove the success of his
eM23, he showcased pilot projects all around the country that benefited from his biotechnology program. Some of them are : Clark
Integrated Waste Management Center, Treatment of Infected Smuggled Meat, Biomethanation Project of Metro Manila Garbage,
Treatment of Rejected Wyeth Milk, and Bioremediation Pilot Project in Barangay Napindan, Taguig City.

POWERPOINT PRESENTATION

= Biotechnology draws on dependent
aspects and methods of

Genetic engineering
Biological engineering
Applied microbiology
Industrial microbiology
Chemistry
Biochemistry
Chemical engineering
Sanitary engineering
Bioprocess engineering
Industrial engineering
Molecular biology
Molecular ecology
Statistics

BIOTECHNOLOGICAL What is Biotechnology
SOLUTIONS Biotechnology refers to any

technological applications that

7
TO RP S uses biological systems, living
ENVIRONMENTAL organisms, or derivatives to
PROBLEMS develop products or processes
in agriculture, food production,
pharmaceuticals,
environmental and ecological.

ENVIRONMENTAL
TECHNOLOGY VERIFICATION

The process for
developing, conducting,
and reporting
scientifically objective
evaluations of
environmental
technologies.

eM23

A Bioremediation

Technology

EDGAR A. MARANAN

Environmental Biotechnologist PHILIPPINES
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What is BIOREMEDIATION?

Bioremediation uses,carefully
selegted) naturally=,J%
occ&m@, useful; non=-
patfogefiic microorganisms
to attacKk, degrade and
neutrallze toxic.and
hazardous waste from
contaminated soil,

wastewater, & decaying
river system.

B8.TANNERY WA.STES
IN MEYCAUAYAN

IN MEYCAUAYAN
RIVER

2nd Philippine Environment Summit

BIOTECHNOLOGICAL
SOLUTIONS

= Acetobacter

= Kluyveromyces
= Aspergillus

= Saccharomyces
= Bacillus

= Lactobacillus

= Rhizopus

= Trichoderma

= Actimomycete
= Pennicillium

Bioremediation!

CLARK INTEGRATED WASTE
MANAGEMENT CENTER

Still the ONLY
Sanitary Landfill

in the Philippines fulfilling all
requirements of the
"Ecological Solid Waste
Management Act"

Republic Act RA 9003

Page 18



P | = Bioremediation of the

13,000 cubic meters of
EMERGENCY SITUATION accumulated garbage

leachate.

METRO CLARK = Carefully selected

microorganisms were

SANITARY unleashed to degrade

LANDFILL DS 2 king

garbage leachate.
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Up-plug flow
Anaerobic Filtration
system for the
treatment of
garbage leachate

\ e
TREATMENT OF TONS OF
INFECTED SMUGGLED MEAT
CONFISCATED BY THE BUREAU
OF CUSTOMS

Page 20



apparently smuggled with
political patronage and
confiscated by the Bureau of
Customs.

10 2007

JAN 10 2007505

& -.»,5.{'.'-.;.3
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No. 3

BIOMETHANATION
PROJECT
METRO MANILA
GARBAGE
to be converted into
energy

Q1

EMERGENCY SITUATION

TREATMENT OF TONS OF
WYETH MILK REJECTED
AND ORDERED FOR
DUMPING BY THE FOOD
AND DRUGS
ADMINISTRATION

BFAD ordered the recall

of some four million

units (cans or
cartons) of Wyeth
infant milk formula
after government
investigation showed
that "various lots” in
the firm's warehouse
had rust and molds.

2nd Philippine Environment Summit
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TREATMENT OF TONS OF Wyeth No. 5

milk rejected and ordered for EMERGENCY SITUATION
dumping by the Bureau of Food e e B S S W
and Drugs (BFAD) Administration

but too dangerous to enter the PASIG RlVER

ecosystem. Once more, the

application of biotechnological BIOREMEDIATION

tools was applied for the proper

disposal of the contaminated PROJ ECT

milk.

The United Nations
Human Development
Programme (UNHDP) &
has tagged the Pasig ¢
River as one of the
world’ s most pollute
rivers as published by
the Philippine Inquirer

~ = BANTAY KALIKASAN = el

__ BIOREMEDIATION PILOT PROJECT

BRGY. NAPINDAN, TAGUIG CITY
By: Edgar A. Maranan

Biotechnologist

(November 11, 2006),
citing that 150 tons of
domestic waste and 75
tons of industrial wastes
are still being dumped at

a daily rate today. &ﬁ

Sunnziry of Waitzr Cluzility Deiiz > v
Resule YlssUsslor:
BIOREMEDIATION PILOT PROJECT IN s | P T RS W Expected positive results after bioremediation
BRGY. NAPINDAN, TAGUIG CITY Standard of the Napindan wastewater showed a
Eggar, Mararan PH 709 | Passed | 762 Passed Py physical transformation from very dark to
” = BOD 18 | Failed a1 |Passed = clear water. The unfavorable stench as well
« DESCRIPTION OF AREA ErSgeduction as the itchiness brought about by contact
The pilot site in B Napind Tacui 0D (me) 219 Failed . ;’aded y 100 with the wastewater in the pilot area was
= Tz dlleceliz L 2yl Jaipiealny, TR Lo redustion effectively removed after five (5) days of
City is 800m X 1.1m parapet wall. The o e £l Failed 4 Passed 5 bioremediation. The Total Coliform and Fecal
wastewater in the pilotarea is from o e B vt ore ool oo Coliform Olf 18,666.%00 ?ncll 9,8d76,0g% )
domestic wastes of about 79 families. O ittal) H6664 a / o reduction|  1c. Eeggecél(\)/g ér%e[)?l %ngcggle%g'eﬂ‘%”;%e y 99%.
NAPINDAN BIOREMEDIATION DDy | 76667 e |2 roluctisg] | S dramatically reduced to meet DENR
Twenty three (23) desirable and useful Ammonia (mgL) 0.08 001 | 8826 reduction | o snca standards. The dissolved ox%gen (DO) which
microbial isolates will attack, degrade 20 (me) PED 433 | 91% increase | 2o Stmtad nlgé‘éat 0?||~YI = rxgthL WtahS e ectivel)éhraise_d ctio
i - — i = mg/L level within the one-month period.
and effectively neutralize the OQTOMZ:BM Necth) feeienl A prolonged bioremediation period will
pollutants. nerorsl e ooty s i v definitely yield more favorable results.
sltchiness brought by contact g, z iin 5 day O N T M VAN R (AN M B A SR S
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What contributes to Pasig
River pollution?

5 percent - river
encroachment

35 percent - industrial
60 percent - domestic

Effects of Heavy Metal exposure on
Human health

Mercury
+ Minamata disease is a
neurological syndrome caused
by severe mercury poisoning.
Symptoms include numbness
in the hands and feet, general
muscle weakness, narrowing
of the field of vision and
damage to hearing and speech #
In extreme cases, insanit
paralysis, coma and deat
follow within weeks of the
onset of symptoms.

)

. o
CLEAN RIVER ZONE
LB 3 e———————

Effects of Heavy Metal exposure on
Human health

Lead

+ Lead poisoning (also known
as saturnism, plumbism, or
painter's colic) is a medical
condition caused b?l increased
levels of the metal lead in the
blood. Lead may cause
irreversible neurological
damage as well as renal
disease, cardiovascular
effects, and reproductive
toxicity. Lead can also affect a
child's developing brain.

W& e = SO

i, fte o g
Bioremediation
Before e -

EMERGENCY SITUATION
PILOTPROJECT
BIOREMEDIATION FOR THE
ERADICATION OF HEAVY
METALS IN THE
MARILAO-MEYCAUAYAN-
OBANDO (MMO) RIVER
SYSTEM

Effects of Heavy Metal exposure on
Human health

Arsenic

+ Symptoms of arsenic
poisoning start with mild
headaches and can progress
to lightheadedness and
usually, if untreated, will result
in death.

Arser)ic poisoning can lead to
a variety of problems, from

skin cancer to keratoses of the
feet.

2nd Philippine Environment Summit
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Effects of Heavy Metal exposure on
Human health

Chromium

+ Breathing in high levels
chromium(VI1), such as in a
compound known as chromic acid or
chromium(VI) trioxide, can cause
irritation to the nose, such as runn,
nose, sneezing, itching, noseblee
ulcers, and holes in the nasal
septum. These effects have
primarily occurred in factory workers
who make or use chromium(VI) for
several months to many years.
Long-term exposure to chromium
has been associated with lung
cancer in workers exposed to levels

in air that were 100 to 1,000 times
higher than those found in the
natural environment.

Effects of Heavy Metal exposure on
Human health

Manganese

+ Manganism or manganese poisoning is a toxic
condition resulting from chronic exposure to
manganese. In initial stages of manganism,
neurological symptoms consist of reduced
response speed, irritability, mood changes, and
compulsive behaviors. Upon protracted exposure
symptoms are more prominent and resemble
those of idiopathic Parkinson's disease

.

swith BLACKSMITH
INSTITUTE,

ENVIRONMENTAL
MANAGEMENT
BUREAU-DENR

2nd Philippine Environment Summit

Effects of Heavy Metal exposure on
Human health

Copper

+ A Kayser-Fleischer ring.
Copper deposits are found in
the iris. This is an indication
that the body is not
metabolizing copper properly.
An inherited condition called
Wilson's disease causes the
body to retain copper, since it
is not excreted by the liver into
the bile. This disease, if

untreated, can lead to brain
and liver damage.

Effects of Heavy Metal exposure onj
Human health

Nickel

+ The most common harmful health effect of nickel in humans is
an allergic reaction. Approximately 10-20% of the population
is sensitive to nickel. A person can become sensitive to nickel
when jewelry or other items containing nickel are in direct
contact and prolonged contact with the skin

The most serious harmful health effects from exposure to
nickel, such as chronic bronchitis, reduced lung function, and
cancer of the lung and nasal sinus, have occurred in people
who have breathed dust containing certain nickel compounds
while working in nickel refineries or nickel-processing plants.

o

BLACKSMITH INSTITUTE
ENVIRONMENTAL MANAGEMENT BUREAU - DENR
BIOREMEDIATION PILOT PROJECT
BRGY. LIPUTAN, MEYCAUAYAN, BULACAN
N

re used to

e polluta
nd heavy metal

ter syste

L ]
= The pilotite in Brgy. Liputar
Bulacan i 5
over 1 mete dept
from the Marila

Human health

Cadmium

« ltai-itai disease (literally: "ouch-
ouch" disease) was the
documented case of mass
cadmium poisoning in Toyama
Prefecture, Japan. The cadmium
poisoning caused softening of the
bones and kidney failure. The
disease is named for the severe

pains (Japanese: #ii\\ itai) caused

in the joints and spine.

Effects of Heavy Metal exposure on
Human health

Zinc

+ Zinc is an intestinal irritant, and the first sign
of zinc poisoning is usually intestinal distress.
This includes vomiting, stomach cramps,
diarrhea, and nausea.

Discussion:

Expected positive results after
bioremediation of waters from the MMO
showed a physical transformation from dark
to clear river water. The unfavorable stench
of the river water in the pilot area was
effectively removed after five (5) days of
bioremediation. The dissolved oxygen (DO)
which was at only 0.1 mg/L was also
effectively raised to 3.39 mg/L level within
the 15 day period.

Effects of Heavy Metal eXposu\reon|
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A prolonged bioremediation activity
of an additional 15 to 30 days will
surely yield a more amazing reduction
of the heavy metal content of the MMO
river systems.

All the results and MMO river water
samples of this pilot project before and
after bioremediation were exhibited
during the World Water Quality Day
Celebration in Marilao, Bulacan last
April 19, 2009.

Effluent Standards: Toxic and Other Deleterious Substance
mum Limit: a Pr ion of Public Health)*

‘Protected ‘Protected Inland Marine Marine
Waters Waters Wate w Wa

Parameter Categoryl  CategoryIl
o mm

Arsenic

Cadminm

Chromium

(Bexavalenty

[

Lend

Mercury . . 0005
(Tot)

PCB E E 0.003

Formaldehyde

Heavy Metals in Results Percent L

River waters Before After 15 days Reduction
Bioremediation Bioremediation
Mercury (Hg) mg/L  0.51 0.0001 99.9%
Copper (Cu)mg/L. 4.57
Lead (Pb) mg/L 0.11
0.02

0.08
0.088

Cromium (Cr) mg/L. 0.025
Manganese (Mn) 1.317
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OBSERBASYON

Sa 26 taon kong karanasan sa ilog
Meycauayan-Marilao bilang isang
mangingisda at fish pond operator
ngayon ko lang nakita ang mga
sumusunod na mga pangyayaring
naobserbahan ko na resulta ng
tinatawag na “bioremediation” o
paglilinis at pagtanggal sa polusyon
sa ilog ng Marilao-Meycauayan.

Luminaw ang marumi at maitim
na tubig ng Marilao-
Meycauayan

Naging masigla at mabilis ang
pangingitlog ng mga isda na
nagreresulta sa mabilis na
pagdami nila. Naobserbahan ko
rin ang mabilis na paglaki ng
mga isda. Siguro na-kondisyon
sila dahil naalis ang polusyon sa

3. Naging mabilis at marami ang natural

na produksyon ng natural na pagkain
ng isda.

4. Nawala ang amoy ng mabahong tubig

ng Marilao-Meycauayan river

5. May pag-asa pa palang buhayin ang
ating patay at polluted na ilog na
inabuso natin ng napakaraming taon
pag ginagamitan ng ganitong klaseng
paraan kagaya ng bioremediation.

-EFREN C. PANTANILLA

. Brgy. Liputan, Meycauan, Bulacan
tubig. March 26, 2009

No. 7

.Our project on Phytoremediation
which is the finishing step of
bioremediation will make full
utilization of our ENHANCED
MILLIONAIRE' S VINES (Cissus
Sicyoides of the family Vitaceae)

. These vines planted along the
banks of the Pasig River system
will continuously provide not only
its aesthetic contribution but more
importantly the extraction of

ollutants and toxic substances
rom the river waters.

PHYTOREMEDIATION
PROJECT AT PASIG RIVER

THE PASIG RIVER ECOSYSTE

EMERGENCY SITUATION

BIOREMEDIATION PILOT
PROJECT (TANNERY

WASTES), in MEYCAUAYAN,
BULACAN, with BLACKSMITH
INSTITUTE, ENVIRONMENTAL

MANAGEMENT BUREA-DENR

b
N
A
b
A
3
X
¥
\&
\
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RESULTS

| PARA- | BEFORE | AFTER |PERCENT|

BIOREME- | INITIAL | REDUC-
METERS DIATION | TREATMENT TION

| Chro- | 35,000 | 6,000 [ g30/, |
mium ppm ppm

No. 9

EMERGENCY SITUATION

TREATMENT OF
HAZARDOUS WASTES

FROM A PAINT
MANUFACTURING
COMPANY IN BATAAN
EXPORT PROCESSING
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EMERGENCY SITUATION

PILOT PROJECT FOR
FASTFOOD CHAIN, IN
THE TREATMENT OF
THEIR WASTEWATER
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PILOT RESULTS

| PARA- | BEFORE | AFIER |PERCENT|

BIOREME- | BJOREME- | REDUC-
METERS | hiation | piation TION

BOD 1,640 159 909%

mg/L mg/L

TSS 685 mg/L | 37 mg/L 919,

OIL AND 3,100 =0- (1]
GREASE mg/L (zero) 100%
Not detected

pH 4.1 6.8-7.2
ANALYSIS BY NCA LABS

2nd Philippine Environment Summit
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No. 11

EMERGENCY SITUATION

EPIDEMIC PREVENTION
SPRAYING OF USEFUL
MICROBIAL ISOLATES TO

FLOODED AREAS OF
MARIKINA AND
MUNTINLUPA

No. 12

EMERGENCY SITUATION
UNDERPASS CLEANING/

CLEAN-UP OF
CARBON
EMMISSION FROM
TRANSPORT
VEHICLES

2nd Philippine Environment Summit

METRO MANILA DEVELOPMENT AUTHORITY (MMDA)
TYPHOOON “ONDOY™ EMERGENCY BIOREMEDIATION OPERATION for

Before Bioremediation
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After Bioremediation

Effects of Bioremediation Fish
Feeds in Aquarium Waters
= No more aquarium clean-up
= Very Clear water
= No foul odor
= No more changing of water
= Economizing water usage
= Economizing in fish feed cost
= No more changing of filters
= Fishes become healthy and very
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Some Clients of Kalinisan

Laund

¢UST Hospital

eMakati Medical Center

eSt. Luke' s Hospital

eCardinal Santos Hospital

oU.E.R.M. Memorial Medical Cente

eMary Johnston Hospital

e Quirino Memorial Medical Center

eDelos Santos Medical Center

e two organic, non-chemical produc
formulated by Biotechnologist E. Maranan to neutralize fly-
infestation and unfavorable stench (odor) affecting poultry

and piggery farms including surrounding communities
nationwide. San Miguel Corporation and other big entities
have adopted this product for their contract growers.

The proceeds of

this venture

serve as

financial

assistance to

needy members

as well as the

activities of the

LC High School Feed Premix

Batch '67 of

which ¥y \

Biotechnologist b o o 0

E. Maranan is B -—-!Hu-m»_-.
Nevtoakzing Harmh

the lifetime fredeiradosas
President

This is the second organic, non-chemical product
formulated by Blotechnologlst E. Maranan
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FISH KILL
TAAL LAKE

BATANGAS

TALISAY

PILOT PROJECT: COCONUT SCALE INSECT INFESTATION
Brgy. Bitin, Bay, Laguna
By: Edgar “Egay” Maranan.
BIOTECHNOLOGIST

Batakitong
LAUREL

..

-

Bilibimwang
AGONCILLO

Mansiaw

Pansipit River

ALITAGTAG

STA. TERESITA

PILOT PROJECT: COCONUT SCALE INSECT INFESTATION : Presenting the Non-Chemical Organic Solution to the “Cocolisap”
Brgy. Bitin, Bay, Laguna OrgamC Infestation affecting the coconut industry. From left to right: Phil. Coconut
By: Edgar “Egay” Maranan, . . . - " Authority Administrator Romulo Arangcon, PCA Chairman Kiko Pangilinan,
— T SoTECNOLOGIT Bioremediation X
agents

Biotechnologist E. Maranan, and PCA Board Director Sonny Villariba.
formulated by
Biotechnologist
E. Maranan to

combat

Cocolisap
infestation.

2nd Philippine Environment Summit
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\Ml fln‘\ Y
b Bhd PCA Research
Direg# Bamon RiVeTa at the successful pilot site
in'Bay, Laguna.m <
= e

P IR o
< L ]

Biotechnologist E. Maranan (rt.) assisting the farmers
and the Phil® Coconut Authority.in the coconut district
of North' Cotabato to remedy the coconut trees from
bearingiabnormal and, unproductive frdits. Secomd
from right.is Congressman.Jesus.Sacdalan and PCA
Regional Officers

BIOREMEDIATION

. p : DETOXIFICATION OF VICTIMS OF DRUG ABUSE DETOXIFICATION OF VICTIMS OF DRUG ABUSE
(Neutralizing Pathogens in Evacuation Centers) By: Edgar "Egay” Maranan, + Detortamedtasen Agsets
By: Edgar “Egay” Maranan. BIOTECHNOLOGIST %

BIOTECHNOLOGIST Detaniicarion Proner
This will b for the duraion of a minimum of one (1)

week and a maximum of two (2) weeks.

Determination of baseline data (illegal drug body

contents) by blood drug testing.

Each subject will be required to consume 8 glasses of

ginger solution and 8 glasses of water for total o 16

gasses

Subject: 2 twice a day two-hour process

wherein they will M glass (about 250ml) of

primary remediation detox agents (PRIMEX EM) while

wearing sauna suits. Water and salabat (ginger drink)

drinking during the activity will be enforced. .

The balanced diet of the subjects should include steamed .

red camote tops and bananss

The subjects will be asked to take 2 thsp. of the Dietary

Detox Enhancers (DIETOX EM) before and after each and ~

every meal. 2

Drinking cold water with dissolved hydrite tablet after

every session

‘ARer one week,determination of the progress of the

program by drug testing

2. Topic: Umbrella Plant for Heavy Metal Pollution
by Dr. Josephine Castaneres
Professor, Chemistry Dept., University of San Carlos

Dr. Josephine Castafiares, described how they used the umbrella plant to clear up the heavy metals
present in the waters of Butuanon River. She described the methodology used by her research team and
the results gathered from the different specimen areas identified for the study.
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Main objectives of their study were (1) to investigate the uptake of copper and zinc by umbrella plant at Butuanon River, (2) to
measure the concentration of copper and zinc in surface sediments and above-underground parts of C. alternifolius L., and (3) to
validate uptake of copper and zinc

After conducting their study and collecting specimen from the areas, these are the significant findings noted by the team:
e The amount of Cu and Zn in the sediments where the umbrella plant was present decreased from weeks 1-4

e The concentration of Cu and Zn in the umbrella plant C. alternifolius L. has significantly increased within one month
e The underground biomass has accumulated higher concentrations of Cu and Zn than the aboveground biomass

The conclusion was that the umbrella plant proved to be a good heavy metal accumulator and can efficiently uptake copper

and zinc from sediments.

POWERPOINT PRESENTATION

JOSEPHINE M. CASTANARES,
PH.D.

Professor
Chemistry Dept.

University of San
Carlos

.

UmbrellaPlant
sedge family, Cyperaceae, perennial plant
origin from Madagascar
strong stems topped with striking umbrella-like
spokes (alternating fashion)
height of 90 cm —1.5m
evergreen coarse leaves, brown flowers (no scent)
brown fruits, dense roots

Uptake of Heavy Metals (Copper and Zinc)
by Umbrella Plant (Cyperus alternifolius L.)
at Butuanon River, Cebu, Central Philippines

J.R. Gomez, K.A. Masancay, J.M. Castafiares
Chemistry Analytical and Environmental Section (ChAnELS )
Department of Chemistry, University of San Carlos,
Cebu City, Philippines

S ozrirnsrt gf Chéeriisiny

= . iyl ﬂﬂg
— \SOzirirnis it of Cnarflfsﬂn'

Outline of Presentation

Introduction
Umbrella Plant, Heavy Metals, Objectives
Methodology
Sampling Design, Protocol, Sites
Sampling, Sampling Preparation, Analyses
Results
Metal Concentrationin Sediment and Plant
Statistics by Paired t-tests
Some Related Studies
Conclusions and Acknowledgements

el -

Umbrella Plant
+ good for removal of metals Al, Fe, Cd, Pb, Cu, Zn
(Cheng et al., 2002)

+ colonize polluted waters unsuitable for other species
(Sodaetal., 2012; Tang et al,.1999)

+ environmental clean-up (Mishra and Chauhan, 2015;
Barrett, 2012)

+ widely distributed along Butuanon River

+ metal distribution in river includes copper and zinc

IR S ] | anisarsiye el ik
— ) <) )2\ ()00 Of Cr@rmﬂa

Photo by J.M. Castanares

¥10Z"|E 1@ O|INkucy

Herbarium Code
20131

Verified by Neriza C. Arche , MS MS

Figure 1. Umbrella Leaves, Flowers and Roots

2nd Philippine Environment Summit
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Heavy Metals

* heavy metals are naturally occurring elements

* high atomic weight, density 5x greater than water
* Trace metals (ppb — ppm levels)

* non-biodegradable, persistent chemicals

* contaminate environment and bioaccumulate

* paossible health effects (Dixit et al., 2015)

* Wilson disease (Tchounwou et al., 2008; ASTDR,
(2002)

D!é ozirirnent of uf}ﬁffmjl

‘ ' | anwsssiy o
ozirirnsni of Crisi.

Past and Current Studies

copper (Ronquillo et al., 2014)

zinc and copper (Adarna et al., 2015; Villegas

et al., 2016; Gomez et al., 2017)

copper, lead and zinc (Castafiares et al., 2017)
cadmium, chromium, arsenic (in progress)

_ 'Yé varirnent of unamlsinjl

Objectives

Investigate the uptake of copper and zinc by
umbrella plant (Cyperus alternifolius L. ) at
Butuanon River

1. measure the concentration of copper and zinc in
a. surface sediments
b. above-underground parts of C. alternifolius L.
2. validate uptake of copper and zinc

rr——ry Dté ozirirnznt of Vrmmlﬁnzl

Table 1. Technical and Qualitative Descriptions of the Sampling Sites at
Butuanon River, Cebu, Central Philippines

10°22'44"N Upstream tributany.

[Budla—an; 123°53'05"E No industries in thisarea
Cebu City Deepwells at riverbedand banks
2 10°22'50"N 143 Midstream  site, with  several
(Bacayan) 123*55'09"E domestic effluents.
Cebu City
3 10°21'43"N 93 Lower midstream.
(Pilit2- 123°55'43"E Site with industrial effluents from
Canduman) paint, food processing and avariety
Mandaue City of manufacturing plants

Figure 4. Station 1 at Barangay Budla-an, Talamban, Cebu City

Figure 5. Station 1 at Barangay Budla-an, Talamban, Cebu City

2nd Philippine Environment Summit
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Collect plant at Site 1

{1month)

Breedingof Umbrella

Dredgeat Site 3
Bury Drums

Sampling
Sediment/Plant

Fillwithdredge material
Plant Umbreila

o ==

‘Butuanon River

55890,

—

o

) sy of =
szrirnznt of Crsising

plots

90900

|
10 7

Side
ﬂ view
|| N " ;
N o o T £) Pt
10 inches Sediment

Figure 9.: Schematic Diagram of Experimental Design for
Umbrella Plant (C. alternifolius L.)

Figure 10: Experimental Design of Mini-Constructed Wetland using Ula Plant
(C. alternifolius L.)

[ plant sample

i seive
air-dried

homogenization
(3-5days) s

-

filter
dilute tomark

moisture
determination

Digestion
( HNO,, HCI, H,0,)

transfer intotwo

two5.00mL
25.00 mLvf

F-1 dilute to mark Flame Atomic

F-2 3dd standard ehsbrprion,
Spectroscopy

and dilute to mark (Faas)

air-dried stemand
plantsamples leaves
{8:5:days; roots

Digest <
moisture
(HNO, / HCIO;) determination Cut samples
H,0

two aliqouts
S0 mL vf

|

=

Figure 11. Sediments: Sample Preparationand Analyses

Figure 12. Umbrella plant: Sample Preparation and Analyses

J utbaaraisy of 5
rirnsnt of Srisnr)

. week 1
E=a week 2
E3a week 3
E=m week 4

g

Zn concentration (ppm)
3

=]

A3 >

No. of drum

Figure 13. Mean Concentration of Zinc in Sediments
(planted drums from weeks 1 to 4)
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B week 1
B3 week 2
&% week 3
B week 4

2Zn concentration (ppm)

No. of drum

Figure 14. Mean Concentration of Zinc in Sediments
(unplanted drums from weeks 1 to 4)

E=3 aboveground
Bl underground

Zn concentration (ppm)

No. of drum

Figure 15: Mean concentration of zinc in the C.
alternifolius L. before planting and after planting for
1 monthin the following drums: 1, 4, 5, 8, and 10.

Cu concentration (ppm)

Figure 16. Mean concentration of copper in sediments
(planted drums from week 1 to week 4)

Bl week 1
B week 2
B week 3
B week 4

Cu concentration (ppm)

No. of drum

Figure 17. Mean concentration of copper in sediments
(unplanted drums from week 1 to week 4)

Slgnlflcant Findings

The amount of Cu and Zn in the sediments where the
umbrella plant was present decreased from

weeks 1-4

The concentration of Cu and Zn in the umbrella plant
C. alternifolius L. has significantly increased within
one month

The underground biomass has accumulated higher
concentrations of Cu and Zn than the aboveground
biomass

W aboveground
B3 underground

Cu concentration (ppm)

No. of drum

* Figure 18. Mean concentration of copperin the C.
alternifolius L. before planting and after planting for
1 monthin the followingdrums: 1, 4, 5, 8, and 10.

Statistics (Palred t-test)

Zn:

texp (horizontal pair)= 4.077

teyp (vertical pair)= 6.65
Cu:

teyp (horizontal pair)= 9.48

texp (vertical pair)= 5.86
Horizontal pair : n=5, tei=2.78
Vertical pair: n=8§, tei= 2. 36

% Removal Performance of Heavy Metals
by Plant Ecosytems

C. alternifolius 100 100 100 100 ND 422 100 100

Typha (Zheng and Li, 1996), Cyperus (Cheng et al., 2002)

BiSozirirnzrit of unam

e s et G Cote o i 030 4

Butuanon and Nicola Rivers

“m

Strungaru et al., Nicola River, o No metal uptake in
2015 Romania Typha latifola L plant
This study Butuanon River, Cyperus alternifolius Significant metal

Philippines [ uptake in plant
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Conclusion

* C. alternifolius L. is a good heavy metal
accumulator and can efficiently uptake Cu and
Zn from sediments

=SBiciczrirnerni of Chsmising
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3. Topic: Landscape and Wildlife Indicators (LAWIN)
by Ricardo Calderon
Asst. Secretary for Staff Bureaus, DENR

Asec. Ricardo Calderon discussed the LAWIN program of DENR. It is a forest protection system to monitor the
forest, biodiversity, its threats, the implementation of interventions and their effect on the forest ecosystem.
LAWIN uses an open source software called SMART (Spatial Monitoring and Reporting Tool) for data processing
with GIS interface. It also uses Cybertracker technology for monitoring threats, forest condition and biodiversity.
The LAWIN program helps various DENR personnel — Resource Managers, Data Managers, Patrol Organizers,

Patrollers and Environmental Law Enforcers - in performing their duties and in mitigating environmental issues
happening in real-time.
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LAWIN
* |t uses SMART (Spatial Monitoring And Reporting

LAWIN Forest Protecti

~ LAWIN is a forest protection system ;
% C‘-) USAID SySte that integrates forest, biodiversity L?,:’GT;‘ iﬁg::f:g:rce_software fordata processing

and threats monitoring,
implementation of interventions to + It uses Cybertracker technology for monitoring
address threats and monitoring of threats, forest condition, and biodiversity
the response of the forest “ |
ecosystem to these management |

RICARDO L. CALDERON, CESO il
OIC Assistant Secretary for Staff Bureaus
Department of Environment and Natural Resources

27 philippine Environment Summit, Cebu City, 02.20.2018,

Roles and
Responsibilities
Data Managers

3 Could come from the GIS unit or knowledge management unit of
local DEMR office, or the MENRO of the LGU or interested academ
and research institutions or an NGO operating in the conservation
area.

Roles and

Responsibilities
Resource Manasgers

O DENR, LGU, indigenous people’s groups and/or private groups agrs
upon to be responsible for managing the area.

2 During the establishment of the LAWIN forest and biodiversity
protection system, they formulate measurable conservation
objectives and strategies and identify key species and threats

3 The data managers design and re-design the data model and
applicable to the area.

menitoring application using the SMART and CyberTracker softwan
O During LAWIN operation, they are the key decision maker for and application
facilitating the implementation of responses to observed threa
which include environmental law enforcement, environment-fris

livelihood interventions and policies.

2 further develop the data model and application, regularly upda
the software, troubleshoot and resolve technical issues, setup a
remote transfer protocol, transfer and analyze the patrol data

O The resource manager also assess the effectiveness of the LAW gathered by patrols/monitors

forest protection system and identifies and implement the

=t pro ! 3 generate regular and on demand reports using automatedspre-
modification/enhancement of the system as LAWIM is a conl

designed templates, and present and/or share the LAWIN ri

process. report to the resource managers.
Roles and Roles and Roles and
- . . - - - - 3 - - - -

Respomnsibilities Responsibilities Responsibilities
Patrol Organizers Environmental Law Enforcers
2 Responsible for organizing the team of patrollers, Patrollers = C?{‘h PEJ‘heLdGeS“Lt}nZEd pa.tmufrsd".r aEﬁEdmatEd group at theglieees

schedule of patrolling, design of patrol routes, and O Collect data from patrolling, monitoring, research, surveillance, within the 0 are involved in .

the preparation of the android device installed with intelligence, and similar means using the CyberTracker app O Include the mainstream law enforcement groups such as the

the CyberTracker application. designed for their respective conservation area. Philippine Mational Police and multi-sectoral groups such as the

Multi-sectoral Forest Protection Committee, Municipal/City or

2 Equipped with skills for assessing forest condition, directly and Provincial Anti-llegal Logaing Task Forces.

indirectly observing indicator species, threats, and environmental

a Collect the tablets from the data manager, brin AR o . . . - - .
them to the patrollers before they go to the fieﬁ an law violations and are familiar with evidence gathering O Specialized groups such as the Philippine Operations Group on Iv
collect them from the patrollers afterwards. procedures. and lllegal wildlife Trade (POGI) may also be called upon to pro
O Primarily involved in designing of patrol plans and patrol routes. assistance.
0 Facilitate data transfer through either physically O Enact some appropriate responses depending on their = Local sites may also create their own ELE task forces.
delivering the devices to the data managers or mandate/deputization, e.g., IEC, ELE-related, etc., to threats 3 The ELE team or task force enacts environmental law enfor
remotely in areas where data connection is strong. observed especially during patrelling/monitoring. and record the observations, evidences, etc. in the ELE-rela

Responses section of the data model using the CyberTracker
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CyberTracker App of LAWIN

LAWIN 22d
Run (2
Patrol Sector)

A ZUsAID

ADVANTAGES OF LAWIN

O Enables the monitoring of patrol efforts (e.g.,
manpower/patrollers, distance (in km)
covered, number of hours spent in patrolling

0O Evidence-based compensaticn for patrolling

Distance [Number off Number of
Patrol sectors covered hours patrollers
{in km) spent
1. Diana-Malasin 8.60 12.80 28
2. Fely-Aplaya 6.74 12.23 15
3. Flores-Reina
Mercedes .98 9.78 9.

LAWIN Patrol
! Routes (274
Run) |

T T—— =5

e ® 3 S T S T PROTECTION SYSTEM
o e
PP RR—— ey
e
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g e
- roveiv
Oomercs ot o v w32 4
e
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P
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g atepapicken
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ADVANTAGES OF LAWIN

0O Spatial distribution of observation records and patrol

efforts and trends using GIS & other open source

softwares

Patrol Day: Tharsday, 11 39,35

MY -, —

e —

WegemD ACewdom  \Coordams  Tews
e miemem oo 2380

Cveren Cewes Cheten
o —r L1

reomourr
O A aemmsI (b oanSRI S0 s [ )

ADVANTAGES OF LAWIN

O Enhance the existing manual system of
reporting & can build on existing resources
(Forest Rangers. Bantay Gubat)

CyberTracker wildlife
Monitoring and Line
Transect Survey
Application
Cyber Tracker

Conservation {

Spatial Menitoring And
Reporting Tool
Wildlife Conservation Society

ADVANTAGES OF LAWIN

2 Enabling enhanced coordination between biodiversity
and threats monitoring with environmental law
enforcement through timely and spatially explicit
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ADVANTAGES OF

0 Science-based 0 Pilot tested in 7 Merthern Sierra protection strategy through a Joint
process for . proj ect sites 'r:_atura}l Piz'rl‘fnm r Technical Bulletin signed in March
identifying (Opencomepyrores o 2016
hotspots for o T @ Jeh Kaliwa-Upper Marikina
patrol routes Recently Degraded Forest. . i atersheds QO More than 3,000 DENR field
based on ’ Forest, ) FMB'E_;MB Technical B r:au]arhluahe N managers, forest rangers. LGU and
conservation / Bulletin affirmed by f NGO community forest patrollers have
targets and 1 ) OUFO Mindo been trained and coached in:
(fjgrsg;et(i;::(t;]jt';(e)n Bagowatershed [ = forest conservation area planning;

FOrest Reserve d
A < O Formally launched Region 6 (Negros = patrol planning;
] | : x ceidentaly
mMmleOlSm y sopaltilling aud responding 6
= the province of H threats
Isabela = recording observations;

ACHIEVEMENTS

3 More than 200 field data
managers trained in o
using SMART to store
and analyze patrol data
and sync thesetoa
cloud server through
SMART Connect

0 A Lawin Unit at the

Forest Management ma

?urea&l has bee_%l " 15000 .
ormed responsible for e Tam ¥
ensuring data integrity 10000 ; 918 3 b

and providing technical s 20
support to the DENR

field offices

B+WISER's 7 PROJECT

PATROL EFFORTS

O Patrol Distance logged since the inception of
Lawin: 116,309.42 km

O Significant increase of Patrol Effort in 2017

Patrol Effort per Month (nation wide)

ACHIEVEMENTS

SITES
Ef. O Lawin incorporated into DENR’s forest

using analyzed patrol data to
inform future patrols and actions
to address threats

PATROL EFFORTS

1 Central office enabled to monitor
Patrol Efforts in the regions

Total Distance per Region

nennowmn o e

THREAT HOTSPOTS AND
TRENDS

O Up to date information on top threat
and threat hotspots

National

O Timely information on
threat observations and
hotspots at the national
level

a Inereased patrol effort
. Threat Observaticns
0 Dovwnward trend in threats
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Lawin Dashboard
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on forest protection threat occurrences and
effectiveness in the hotspots at the regional
country level s
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Achieving Conservation Impa

12 innovations
selected out of tht

Plan #08
Enhanceme [ & 270 innovations
Communi E N submitted to a
caton o2 4 worldwide call for
Capacity ':S1rﬁ|'r;g1he"' e innovations made
buiding &} § foreg"l | the United Nations
recnnonay o \and J e [ MRass fesss f Sane Multi-stakeholder
A 4 reduce - 5
- reeye (Il Diodiversi o e y _P;Z?ﬁﬁlo?: gs:;éélce;
VErnanc
t : 4
N ';‘gro‘rgcﬂ o Innovation (STI) for
Consﬁ;\; n the Sustainable =
Fnancin Development Goals
a
O Awarded by the United Nations for applyi%é) gxsxlfvaﬁmfot"

achieving SDGs

4. Topic: Solar Home System
by Dr. Aladino Moraca
Member, Visayas Regional Advisory Committee
Foundation for the Philippine Environment

Dr. Aladino Moraca discussed creative programs and livelihood projects — solar home system, rainwater

collection system and sustainable livelihood- introduced to upland communities that raised their standard of living in exchange

for their expressed commitment to protect and conserve the environment.

= = . Shei!;r g P
Bringing Hope ; . Lack)) ot veltiood

opportunities

(11 H ) (extraction of forest
Conservation Trade-Off g (O ol foat
~ major activities for

survival of the upland

Milestorie: Bring Back the Real Forest farmecsiorast

dwellers).
Aladino (Nonoy) C. Moraca How ?

Number of
dependents

(FPE RAC VIsayas) Population Explosion + Lack of Livelihood = Denuded Forest
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Situitioner (Urban) Situationer

0.5 to 1.5 kilometers pass
difficultterrain or ravine.

Global Warming (climate change
adaptation)
Positive proof of global warming. Solar Home System, Rain
Water Collector and
Proposed Interventions Sustainable Livelihood
Trade-off to Community-

based Biodiversity
Conservation

Foundation for the P ine Environment (FPE),
ultural De nt Foundatio Inc.,
Shop Corporation and Central

Source: Nanding (DOST) - Region IV-A

Solar Home System Installation

Solar Home
System
(150 watts < Y
solar panel, - Effect and impact
inverter, load of Solar Home
controller, v P72 System
battery, and oy, (education and
} other > | skills
accessories) 3 1) enhancement of
) | women and
children)

Rain Water Collector
e
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Sustainable Livelihood can be created
if water is available in the backyard

Strategies (Trade-Off Scheme)

Household-based Solar System and Rain
Water Collector Installation in Exchange of the
following:

1. Family/household should participate in the
project implementation (Household-based
Agro-Forestry Project)

2. Protect and conserve the
biodiversity/environment to (2 to 5 hectare
per family)

RU Foundry and EcoAgri Foundation
Research -2011 to 2017

rganic -
Sugarcane Ipitan

Natural Muscovado Sugar

Community-based Processing of
Cooking Oil

Community-based Organic
Flour Processing

Community-based Natural
Sea Salt Processing
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= The Philippines consumes about

700,000 tons per year both for Food

and Industrial Grades

= 70% of these salts are imported
from Australia, India, China among
others

Economic Benefit
1. Solar Home System:

Savings per family:

0 — Kerosene, Battery, Celphone Charging

r
process cacao

3.00 - Total Savings

= The Philippines consumes ahout
700,000 tons per year both for Food
and Industrial Grades

= 70% of these salts are imported
from Australia, India, China among
others

Installed Solar Pumping System for Drinking Water and Household Uses in

Barangay Oringao, Kabankalan City — 400 to 500drums of water per day
delivered closer to the backyard benefitting at least 350 families.

Thank You

2nd Philippine Environment Summit
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Session C focused on Organic Agriculture and had three (3) speakers.

1. Topic: Healthy Rice Varieties
by Jason Balibe ICS Staff, Pecuaria Development Cooperative (PDCi)

Mr. Jason Baliber discussed how the operations of Pecuaria Development Cooperative started as privately-owned
in Camarines Sur, Bicol, in 1952 and how it developed into an organic farm currently managed by a cooperative of
organic farmers growing certified organic products. He also presented the challenges encountered by their
cooperative.

POWERPOINT PRESENTATION

PECITARIA & BRIEF HISTORY &

It was named “Pecuaria” meaning an

Pecuaria started in 1952 as Union animal farm by Mrs. Tuazon. Indeed, it was
Agricula y Pecuaria del Sur de Luzon. an animal farm dominated by cattle, pigs
A hacienda type of operation owned and ch-lckeps until the corporation ceas.ed
and manage by Don Severo a. Tuazon operation in 1985 because of outside
and Co. and Mrs. Teresa Tuazon de forces harassment. Later, in 1988, it was

Gonzales Lao and Co. Inc. offered for VOS under the CARP Law.

VO3S

Voluntary Offer to Sell
to the Government
under the CARP Law &)
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Land Title Awarded Collective Ownership
to PDCi in 1992 Individual Farming

o
§

= \

under the 8
CDA CERTIFICATE OF REGISTRATIQ

iblic of the Philippines

epL
COOPERATIVE DEVELOPMENT AUTHORITY
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PDCI Road Network & Rive L

4 -

Exisling Road Pawili River

3

cuunbBuisnoy 7

.
%

1994

PDCI STARTED
ORGANIC

Pecuaria
J_’_v'ro Organic§

B ettt

1996 to 1997

Conduct Farmers Field School Z I )

In 2005 we started to undertake
activities in preparation for

of or Q,%‘\\o g

fhioughy 4PAG
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smmmef P9 _?fgf_ HEALTHY RICE VARITIES

2007 « Brown Rice

« Red Rice il
occp » Blonde Red
APPROVED OUR > 11-11-26
APPLICATION > M-45
FOR ORGANIC » P2/P3

e A S .
e tvess CERTIFICATION + Black Rice |
TRADITIONAL SEEDS

I I Ex%ansit;:;“é; C;c;g;;'llf: G_lr_n\r\(ljgrs O
e Naeting trias STARTED MARKETING OF RICE
CULTURAL PRACTICES N S, A S —

5 G

ORGANIC RICE

BAGAS
CAMARINES
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PDCL EV\,tBY‘PYl',SCS, Program and services: Post harvest

Projects, Programs § services facilities
Rice Processing Complex (RPC)

>

CHALLENGES

Challenges: Technology Standard
and second liner

RNAL CONTR
|I}Sl THNN
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Climate Change PROHIBITED

Burning of Rice Straw

2. Topic: The Gentle Wild
by Bert Peeters
Coordinator, Philippine Permaculture Association

Bert Peeters focused his discussion on the ego and ecosystem dilemma in taming food for convenience. He
said that the ego often hinders development efforts. Nonetheless he also discussed that crafting and healing
with nature is one of the things that food producers miss out and that one thing that should be looked into is
how we can generate ecosystem - based abundance — which is better and suitable in the country.

Peeters articulated questions such as “How do we turn our hats to the wild?” and “How do we understand
that abundance in the tropical country is generated by biodiversity and not just by monoculture or organic
agriculture?” The country indeed generates wealth and abundance with its connection with the different components such as
the people, crops, plants, and animals. He said that it is really all about the place where we can thrive and grow crops and
study the energy flow.

Three important things were mentioned by Peeters in order to have balance between the ego and ecosystems;

(1) Understanding the shapes of nature. The value that we need is how we reconnect ourselves with nature by not just living in
buildings and infrastructures. Learn to understand the place you are in and look at the beautiful abundance that is still there.

(2) Balancing the use and amount of energy. The Philippines, having a tropical ecosystem is powerful in terms of energy. To
be able to have a productive garden or agriculture is to understand the energy flow. Everything that we need for agricultural
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production systems are there in the four elements — wind, soil, air, and water. We need to master all of these to achieve
abundance.

(3) Making the right patterns. Everything is shaped in nature — the place, energy, and pattern. There are different design
elements that we can use. In permaculture, there are many best possible patterns for the garden. Designing, building,
implementing, and maintaining are also the important factors in producing abundant food.

Moreso, Peeters ended his talk by saying that the best thing yet is to let nature take care of you. “‘When you plant something that
would protect you and you harvest food from that system then | think you are up for real sustainability.” “The secrets are not really
out there, it’s really about starting doing something and the secrets will reveal themselves to each and every one of us.”

3. Topic: Learning from the Organic Agriculture of Netherlands
by Gordon Alan Joseph
Honorary Consul, Consulate of Netherlands in Cebu

Consul Gordon Alan Joseph discussed the Dutch model of sustainable agri-innovations. Through
studies conducted by Wageningen University, the use of greenhouse technology has made the Dutch
produce twice as much food using half the resources. The technology reduces water use by 90%,
antibiotic use by 60%, and chemical use by 97%. It conserves land area; one indoor acre in the
greenhouse can have the same produce as that of a 10 acre land, while using renewable energy in its
operations.

“By 2050, the planet must produce more food This tlny Cou ntry feeds

in the next four decades than has been
harvested over the past 8000 years.”

the world
(September 2017)

NATIONAL
GEOGRAPHIC

— ErnstVan den Ende (Managing Director, WUR)

= S
10,000,000,000

2050
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“Twice as much food
using half the resources.”

90% reduction in water use
60% reduction in antibiotic use
Almost 7100% reduction in pesticides

Global Leader

- Tomatoes #1
- Potatoes #1
« Onions #1
« Vegetables #2

« Vegetable Seeds 1/3 of all trade

Quality education is

2nd Philippine Environment Summit

Wageningen University

#1 Agriculture Research Institute in the World

Weather adaptation is

Global average yield of potatoes:
9 tons/acre

Farmers in the Netherlands:

It looks

Technology is




Is this expensive?

A sea of greenhouses around a farmers home. The Dutch
have become

10,000,000,000

2050

2nd Philippine Environment Summit

12,430,000 hectares (41.7%)

52,000 hectares (2.7% of agriculture area)

US$ 13,600,000,000

2nd largest food exporter in the world.

Each indoor acre = 10 outdoor acres
Chemicals reduced 97%

It’s about

and INNOVATION.

agriculture
technology is available.




Session D was on Effective Strategies for Advocacy, chaired by Prof. Huberto
Zanoria of Mandaue City College and moderated by Grace Magalzo-Bualat, Chair of
Political Science Department of University of San Carlos. It had three (3) speakers.

’;\,’/

1. Topic: Creative Advocacy (Break Away from Plastic)
by Von Hernandez
Head, Break Away from Plastics

Mr. Von Hernandez introduced the topic by highlighting the seriousness of plastic pollution in our
environment. Plastic use has been increasing through the years with only 10% of them recyclable. Plastics
give off pollutants that affect the food we eat and the air we breathe. Currently, there is no control group or
government agency that handles this alarming problem. He further discussed how his group audited the
source of plastics in an area confined in Manila Bay. They communicated with the concerned corporation,
which agreed to address the problem; however, Mr. Hernandez questions its sustainability. He
recommended involving more sectors in the advocacy, crafting and implementing government policies to
mitigate the problem and create effective and less harmful disposal of one-time-use plastics.

)

2. Topic: EnvironMentor (Mobile App by DENR)
by Daniel Nicer
Asst. Secretary, DENR

is a dashboard of all critical environmental information of a particular location, a “waze-like” active web-based
application that utilizes GPS technology to summon relevant data regarding an area. It is always a work in
progress that relies on the stored data from DENR as well as from other users who continuously enhance the
database and its usefulness. It has the capacity to give information on best practices in environmental and
natural resources management and uses the latest developments in the information communication
technology to serve the needs of the current and future generations of the country.

Asec. Nicer discussed the information system developed by DENR for its use and that of its stakeholders. It
p:’

oy
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3. Topic: Turning Clicks, Likes and Shares into Volunteers and Sponsors

by Junard Catingub
Consultant, Data Driven Rocks

Mr. Catingub discussed digital media as the new technology for advocacy. He presented various
platforms for communication, data presentation and analysis. He also discussed the Reach-Engage-Act-
Patronage Formula or REAP that can be a communication strategy. He enjoined everyone, regardless of
age, to learn the technology by investing in time spent in self-study.

Session E dealt with Solid Waste Management Success Stories chaired and moderated by Jorge Emmanuel, a renowned
Environmentalist and former Consultant of United Nations Development Program. He talked on the dangers
of adopting waste to energy which several government officials are considering to address challenges in
Solid Waste Management. He discussed the dangers of dioxin emissions that cause cancer and persists in
the environment for many generations. The planned quarterly or annual monitoring of dioxins is inadequate
in protecting health and the environment because it releases highly varying levels of dioxin at different times
of the day or week. It is also expensive. The Philippines does not have the capability to continuously
monitor dioxin from waste-to-energy-plants. He strongly recommends adopting Zero Waste principles and
alternative safer technologies like biodigesters, autoclaves, microwaves and hydroclaves that are in
operation in various parts of the country. There were three (3) speakers in the session.

POWERPOINT PRESENTATION

Crientation on the Session Orientation on the Session
Breakout Session E . )
Chair's Overview OVERALL GENERALOBJECTIVE: Expected Output:

To bring implementation of innovative Plan on howto step up projects to benefit

Solid Waste programs to another level to benefit more more communities and the country
Management - communities and eventually the country
Issues and Success
Stories OBJECTIVES OF THE SESSION:

To gain a clearer understanding of the topic
To open opportunities for networking

To come up with a plan on how to step up
innovative programs intfroduced during the
session

Jorge Emmanvel, Pho
o
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Overview:
Solid Waste Management

o Statements of the Problem:
“Looking at the glass
half empty”

o Some root causes and a
Burning Issue

o Successful Stories/Projects

Searching for a magic solution to make waste disappear:
Thermal Waste-to-Energy Technology “quick fix”

Tripto Japan for
“Training on Solid Waste
Management”

(November-December 2017)
o Davao Ciy Delegafon 2
o Mayor

Asst. City Adminis¥aloe

o Heod Auxiary Services Unit
o Mayors Execufive Assisiont
o Ofher Davao City oficers
o Two NGO

represenicives

Some Health Effects Related to Dioxins
© Cancers linked lo dioxins:
8 Chlo';: lymphocy‘hl: leukemia (CLL}
3 Nen-| Hodgians Iympm
: Pll’;gaiecm ‘and tracheal cancers

o

Male Reproductive Effects

© Reduced sperm count W T
o Abnormal festis .}fﬁ{-‘t ra =)
o Reduced size of genital organs ey &
© Female Reproductive Effects S el

o Decreased ferfiity
© Qvarian dysfunction
© Endometriosis
© Hormonal changes
© Developmental Effects
o Buth defects
o Alteration in reproductive systems
© Impacton chid's leaming abiity
© Immune System Impacts
© Suppression of the immune system
o Increased suscepfibiity fo disease.

2nd Philippine Environment Summit

Solid Waste Management

o Statements of the No. of LGUs with Open Dumps
Problem or Confrolled Disposal

Bl EFE
o Man ates
hcus‘;hclds still 2

burn theirwaste 17 Yeclf! smC%_XM

Pescent Coverage of
earangays Served by

2
ﬁlredglgm;.\ waste OPGJ\ bumlh’g and dumplr::g sill f

especially in pte"ﬂlem w21 P - %
bodles ofw:lier |neﬁC|e“1 sﬁbregqﬂﬂ : “ﬂ
Many LGUs have + Lowrecycliig rutes i gz\leﬂ‘"i'“
nomalorick |y evelsohcompesind S
faciliies (MrFs)  compostingof bioded

and continue to

cfed waeer‘TESO u|ces

operate - Unpro*e
dumpsites nd ll\ﬂed
disposing of odersd

&mumina‘ed W‘\pr
cmp,uctséLﬁPe“ MP’

mixed waste

Main Purpose of the Trip:
To sell Davao an Incinerator based on the
Kogasaki Incinerator

o Designdatesback to
the 1960s

o Original design I
allowed releases of i
toxic dioxins 10 times 1;
higher than the
existing international
dioxin limit

KOGASAKI INCINERATION FACILITY
City of Kitakyushu

Dioxins are Toxic at Extremely Low
Concentrations

o Lowest observable adverse effect levels from
animal studies:

- Dose at which increased spontaneous
abortions, severe endometriosis, decreased
off- spnng suwlvql elc qre seen in Rhesus

monk g
0.000 000 DOD 64 g,-'kg/day |
- Dose at which cancer is found inrats at

WweeKs:
0.000 000 007 1 g/kg/day

o US EPA cancer potency factor (2002):
(0.000 000 000 001 g TEQ/kg/day) !

Some Root Causes

o Solid waste management is a low priority, lack of
pelitical will, or initiatives not sustained after
change of administration

o Low budget for solid waste management

o Weak ENROsJCENROs.“MENROs lack of humun
and fi . lack of trai

power
o Lack of infrastructure

o Lack of community engagement
o Weak monitoring and enforcement

o LGUs looking only fortechnology fixes instead of
focusing also on systemic/cultural/behavior
change

Some Problems with the Kogasaki Design

Quenchreactor not
Gas-ph zone notat reduce
1 100 1,200°C; those temperatures dioxin butrather to

damage the furnace protectthe filters

NO catalytic
reactorto

Furnace operates reduce dioxins
below 850:C —only offered
fo industrialized

counfries!

Bottom and fly ash

«are mixed, confrary .
to international P::x"[';"
guidelines ity
cannot
| Dioxin-contaminated prevent high
ashto be mixed with releases of
cement and used for mercury fo
construction the air

Bioaccumulation of Dioxins

o Dioxins concentrate up the food chain

o Primary pathway for human exposure:
consumption of meait, fish, eggs, milk (dairy
products)




. . " " Regulations & Capacity have not kept up with Science - - - -
Dioxins Si‘qy in the Environment for e Regulations & Capacity have not kept up with Science
Very Lond Time Results of Confinuous Dioxin Monitaring of |ncme@\‘ elgium results of Confi Dioxin oring of @ UK incinerat
a ry g " 4 - eq %E - by the i t Agency of :' d and
If you produce dioxin foday =T 3 T \ T~ Hi vels High dioxin levels detected by confinuoys PANE g
and it falls on the ground and I’ IH h ~ g o3
is covered by 2 cm of soil LANLL (O (B =55 4.‘_.[5 QQM\ dioxiny g
'Y '! ﬁ Tour grangeniiaren TE 2 O (@3 //j \ R i\“
LAt Lt LS '§ 2R ‘P t\‘“ o \ i
WB e ||| 52000 SOV AT | ‘
gl iy 3
(LT 2 E R X R, | RO 9 Teesena g | i3 |
Fiieid i 1.\(\ Period {each period = 14-days) % 5
e s) -\ 05 i
: ‘: ': ': Con&ous monitoring revealed that dioxin levels exceeded the Q“ 8
[E2XZE N X limit about 98 days out of the year e Measurement no.
) ﬁﬁ ﬁ ﬁ Some dioxin releases were about 40 times above the limit c 1619 Mareh :
It will take between 10tedo . . . O . . .
. IXIXRE] High releases would not have been discovered with only a few - — —
generations for most of thot ¥R 28 % 8 8 fesls a year High diexin emissions would net be detected
dioxin to disappear [XZ XX X TN X T F - —" even with 30 manual dioxin fests in 3 months.

Thermal WTE requires WASTE o Why Culture/Behavior Change is Vital SUCCESS STORIES: Zero Waste (ZW)
q ) ) “Walang Aksaya”, “Walay Usik”
operate and make a profit N Use and Throw Away
. Now,a\gesowceﬁ o Goals, principles, and practices that avoid
o Thermal Waste-to-Energy technologies pepete® Mm“im“ N waste generation
encourage ...
. | Extract More o Priority givento waste avoidance (front |
o More generalion of waste end) over recovery andrecycling (back
o More consumption of || end of resource management) 0
materials Use and Throw Away e 2 ] o Focusing on systems, processes, and
M rack f natural ‘@ o =4 people
© More exhraction of natura 3 49 i,
resources —— ~ Manufacture Pt e SRR o Results in residual waste per capita that is
Kegasaki Incinerator | ol i ¢ significantly lower than nafional averages
requires 810 fans of Extract = )
waste every day P Pope Francis in Laudato $i: we need a change

in alfitude away from a throwaway culture

Zero Waste (ZW) Zero Waste (ZIW) IW PROCESS: Mother Earth Foundation
“Walang Aksaya”, “Walay Usik” “Walang Aksaya”, “Walay Usik” =
o Examples of ZW SYSTEMS o Examples of ZW PROCESSES/PRACTICES :

o Network of MRFs linked to junkshops, grassroots
recycling and upcycling projects
o Ban on plastic bag and plastic straws

o Bvild small industries making biodegradable or
reusable containers and straws

o System of segregation monitoring coupled with
penalties and incentives

o Examples of PEOPLE

o Broad multisectoral engagement -schools,
churches, youth, civic groups, businesses, efc.

o Empowered ENRO/CENRO/MENRO staff

o Community volunteers/volunteer monitors

© Door-te-door and business-to-business repeat
visits to change behavior

o Community meniters to change behavier )
[Singapore study: putting up slogans and signs
was useless, community monitor worked]

o Information and education campaigns to
consumers on sustainable shepping, e.g.

© Bring your own revsable bag

o Choose environmentally friendly products
with minimal packaging
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Examples of ZW Success Stories

San Fernando, Pampanga

Examples of ZW Success Stories

Fort Bonifacio, Taguig

Photos

Before and After Photos
& IR

© 180 MRFs: one in each of 35
barangays, every school and
subdivision

o 95% compliance rate for
segregation atsource

© 92% diversion rate for
generated waste - 30
tons/month diverted

o 95% compliance with plastic bag
ban

© 55% diversion rate within & months

o Reduced fransportfrom
120 to 30 times per month

o Current diversion rate: 73-78%

© More than 100 green jobs created;
o More jobs for waste I waste workers organized
collectors and MRF staff ~
(former waste pickers) at

higher wages (P3Kto 2 8K) |

o Closed down waste-to-energy
plant: not enough waste

Source: IAotner Sorth Foundation

How canwe step up Zero Waste Projects? Next S . P 4
eXl session rFresenters:
e ey SPECIFIC SUCCESS STORIES
Project Name Description of Plan  Players and Role MextSteps
tion of Zero - tic i = LGUs—Toleod e
wostecifes, campaign 1o Wiom
Muricipaities ang promote ers Wase | . NGOs |eg. Momer o Autoclave Technology for Health Care
forongayiintne by notional agencies | Eortn Foundation,
Prilippines |DENE, DILG, NEDA, SAIA, Ecolsie Waste
DOSI DOH, &1cjord | coaition, Break free -
LGUsin ™ i - —_
“{ms;mpg;;fmp From P, &) Julito T. Pogoy
private secior eaucational,
- Develop zw 1echrical ana R ) )
resowces: nowte" | ergarizational oBio-Digester Technology for Biodegradable
guiceiines, case &1
Studies, ecoromic | - auli-sectoral groups Waste
analyses, eic. —en .
- Domicusand | serieccm I - Michael Templonuevo I
n .
principles and ivestors | =
octice: + i s
- Bevelopond ey genies o Program for Recyclable Waste
/ showcase zwmodel |  anforosment of 4 | | o T | |
= communities 003, ratioral | - lilia Llanto

1. Topic: Health Care Waste Using Autoclave
by Julito T. Pogoy
Pollution Abatement Systems Specialists Inc.

landfills.

2nd Philippine Environment Summit

Zero Waste Cities & Communities -
A Global Movement From the Bottom Up

igakeleié l
i a

Philippines

:u&in Fernand:
\..Pampa

Navotas
Malabon

Tacloban
Balangas
GMA; Cavite
Fort Bonifacio, Taguig
Alaminos, Pangasinan
Solano, Nueva Viscaya
efc.

Mr. Pogoy discussed the use of Autoclave for Health Care Waste. Through the use of autoclave technology,
medical waste can be managed and be compliant to RA 9003, RA 6969 and the DENR/DOH Joint Administrative
Order No. 2 series of 2005. Autoclaves use pressurized steam to treat infectious waste. The treated waste
comes out cleaner than regular waste. Shredding reduces its volume and can be disposed in dedicated cells in




WASTE USING
AUTOCLAVE

Engr. Julito T. Pogoy
President

Pollution Abatement
Systems Specialists, Inc.

Health Care Waste: Governing Laws
RA 6969

o ANACTTO CONTROLTOXIC SUBSTANCES
AND HAZARDOUS AND NUCLEARWASTES,
PROVIDING PENALTIESFOR VIOLATIONS
THEREOF ANDFOR OTHER PURPOSES

Health Care Waste

o Health Care waste (HCW)- include all wastes
generated as a result of the following:

o 1. Diagnosis, treatment, management and immungzation ofhumans or
animals;

o 2 Research pertaining to the above activities;
o 3. Producing or testing of biological products; and

o 4. Waste originating from minor or scattered
sources (i.e. dental clinics. alternative medicine clinics, ptc.

Source: JAO DENR-DOHMo. 02, Series of
2005

Health Care Waste: Governing
Laws

o RA9003: Ecological Solid Waste Management Act of 2000

[} ::
I

= RAS8749: Clean Air Act of the -

Philippines L e

o RA 9275 Philippine Clean
WaterAct of 2004

o RAG969: Toxic Substances &
Hazardous & Nuclear
Wastes Control Act of 1990

Source: JAO DEMR-DOH Mo. 02, Series of 2005

Health Care Waste: Governing Laws
-

o Hazardous Wastes

- substances that are without any safe
commercial, industrial, agricultural or economic
usage and are transported from the country of
origin for dumping or disposal into or in transit
through any part of the territory of the Philippines.

HAZARDOUS

WASTE

Source: RA G969

Prescribed Hazardous Wastes

Plating Wastes

Acid Waste

Alkali Wastes

Inorganic Chemical Wastes
Reactive Chemical Wastes
Paints

Resins

Organic Solvents

Textiles

Qil

Containers

Q_—— Wiscellaneous \_'\'E_s“fﬁ

\

Source: RA GBI

Prescribed Hazardous Wastes

Miscellaneous Wastes

_)/7__7 T T
kﬂ@nlngica\ or infectinu_i\c@@s
o Asbestos Wastes

o Pharmaceuticals wastes and drugs
o Pesticides

Source: RAGIB

2nd Philippine Environment Summit

HAZARDS OF UNTREATED Health Care Waste: Governing
Laws
- |
o Risk of diseases transmission; B - cintAdministrative Urder No. Ue,
o dizziness: Series of 2005
o hausea: o Objectives:
o dermatitis; a) provide guidelinesto generators, transporters

o Intoxication from chemicals or pharmaceuticals;
o Eye & skin irritation

o Environmental pollution: Water; Land; Air & People

Source: DOH Health Care Waste ManagementManual

and operatorsfowners of TSD Facilities on
proper handling, collection, transport, storage,
treatment and disposal of HCW;

b) clarify the jurisdiction, authority and
responsibility of the DENR and DOH with
regardto HCWM;  and

c) harmonize the efforts ofthe DENR and the
DOH on HCWM.
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Processes Usedin the
- Treatment of Healthcare Waste

Processes:

— Chemical

— Irradiation

— Biological

— Encapsulation
— Inertization

Source: JAO DENR-DOHNo. 02, Series of 2005

Processes Used in the
- Treatment of Healthcare Waste

Thermal Treatment Processes
» Rely on heat to destroy pathogens
» Two types:

— High-heat thermal systems which involve
combustion and/or pyrolysis of healthcare
waste

— Low-heat thermal systems alsc called non-
burn or non-incineration treatment
technologies

Thermal Treatment Processes
I
Low-Heat Thermal Process
o Uses thermal energy at elevated temperatures
high enough to destroy pathogens, but not
sufficient to cause combustion or pyrolysis of
waste

o Generally operates between 100°C and
180°C

o Takes place in moist or dry heat
environments

EXamples of [reatment
Technologies That Do Not

. Non-' I!n Thermal Technologies
- Mic E waves

— Hydroclaves

Pollution Abatement
® Systems Specialists, Inc.

- a corporation duly registered with the Securities and Exchange
Commission (SEC) in 2003.

= 180 Certified IS0 9001: 2005

Accredited Healthcare Waste Transporter

Accredited Treatment/Storage/Disposal (TS
Facility

PASS Inc. Healthcare Waste Treatment Pla
a) Cebu City

b) Palawan

c) lloilo City

HEALTHCARE WASTE
- TREATMENT PROCESS FLOW

OB 3@,
0 -ds - -

s sogregutnn Wac Comecnon

Transport of Health Care Waste:
laliansporfer's Reauirements__

o Transporter’s
Registration
Certificate

Treatment of Health Care

RS-

o Treatment,
Storage, and
Disposal
Certificate

o Permit To ——
Transport

2nd Philippine Environment Summit

Page 63



Lransport of Health Care Waste. Transport of Health Care Waste: Transport of Health Care Waste:
Generator’'s Requirements G iors e t
I e B enerator s requirements - ranseoner s Reqmrements
N Quarterly. . o = Hazardous % = - Manifest S rasanooin =
Self-Monitoring Wasie s e = el
Report Generator's ... =
D
Autoclaves Autoclaves AUTOCLAVES

4 |
ADVANTAGES
o Waste suitable for landfill

+ Capable oftreating a wide range of healthcare
wastes

* Consists of a metal vessel designed to
withstand high pressures, with a sealed door
and an arrangement of pipes and valves
through which steam is brought in and

o Well proven technology

o Low Cost

removed
o No hazardous Emissions
Source: DOH Health Care Waste
ManagementManual
AUTOCLAVES COST AUTOCLAVES Disposal of Treated HC Waste

DISADVANTAGES The use of the proceeding disposal facilities

should only be limited to health care wastes

100 lbslcycles (45.45 kg) 1,000,000 to 5,000,000 o Possible odors which have undergone the necessary
250 Insicycles (113 64kg) 1,500,00010 5,600,000 treatment provided under the prescribed
standards stipulated in the DOH Health Care
450 Ipsicycles (204.55kg) 1,800,000t0 6,200,000 - Reduce volume P
Waste Management Manual:
750 Ibsicycles (340.91 kg) 2,000,00010 6,700,000
1500 Ibsicycles (681.82) 2,500,00010 9,600,000
Source: DOH Health Care Waste Source: DOH Health Care Waste Source: DOH Health Care Waste
Management Manual ManagementManual ManagementManual
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Disposal of Treated HC Waste

€.3.1 Contolled Dump Facility

1. A Controlled Dump Facility (CDF] is an interim* disposal facility
for municipal solid waste or those that are considered as non-
hazardous and non-toxic substances, In the absence of a
sanitary landfill, a controlled dumpsite could accept health care
waste after the indicative treatment thereof.

1As stipulated in Section 37 of RA 9005, no open dumps shal be established and operated, nor

any proctice or disposal of selid waste by any person, induding LGUS, 1ohich constifutes the use

of apen dumps for solid waste, be allowed after the effectivity of this Act (February 16, 2001}

Provided, hat witkin three (3] years afle the effectity of this Act (February 16, 2004, every

LGU shall convert its open dumps into controlled dumps, in accordance with the quidelines sef in
Fa o

Source: DOH Health Care Waste
ManagementManual

Disposal of Treated HC Waste

2. In addition to the operational guidelines stipulated under
Section 2 of Rule XII of the Implementing Rules and
Regulations of RA 9003 or as indicaled in the conditions
stipulated in the issuance of the NTP, a CDF that is
commissioned to accept treated health care waste should also
be operated in accordance with the following  specific
requirements:

a Irjmnﬁvxpsnkulmu:ﬂmlhmlh:lmﬂltymarwtnl:ﬁ:
for the disposal of treated health care waste, The capacity of
the allotted cell/cell(s) shculd be mensured in order to

ermine the actual of wastes that can be
accommodated in the mw

b. Adequate signage should be placed in the health care waste
deposition area.

o

The cell should be lined with a material of low permeability,
such as clay or a geo-membrane such as a_ high-densi
polyethylene (HOPE] plastic liner to contain the leachate and
prevent contamination of greundwater sources within the
aren.

8ource: DOH Health Care Waste

ManagementManual

Disposal of Treated HC Waste

€.3.2 Sanitary Landfill Facility

1. A Sanitary Landfill Facility [SLF] is a disposal site designed,
constructed, operated and maintained in a manner that exerts
engineering control over significant potential environmental
impacts arising from the development and operation thercof.

2. The required dedicated cells for treated health care wastes
should be built or developed prior to its operation to prevent the
mixing thereof with municipal solid wastes and other wastes.

3. Aside from the ECC, which is required for such fcility, the
construction and development of an SLF must conform to RA
5003 and its Rules and
Sections 1 and 2, Rule XIV.

Source: DOH Health Care Waste
Management Manual

Disposal of Treated HC Waste

et |
Sanitary Landfill Facility

4. Existing sanitary landfill with approved ECC for the disposal of
municipal solid waste must secure an amendment of their ECC
‘before accepting health care waste for disposal thereat.

Source: DOH Health Care Waste

B change

o vv1sh to see

orld,..

MnM r)r:. en

THI§

- GANDHI

Management Manual

2. Topic: Biodigesters for Municipal Biodegradable Waste

By Michael Templonuevo

Municipal Environment & Natural Resources Officer, GMA City, Cavite

Michael Templonuevo discussed the use of biodigesters to process biodegradable wastes. It is a biological (non-
| thermal) waste-to-energy technology that is used widely in Europe, Africa, China, Latin America and other parts
of the world. It is intended to address biodegradable waste which is the largest component of solid waste. GMA
‘ City uses 1 or 2 IBC tank floating drum biodigesters to process waste from public market, piggeries, chicken
farms, etc. The gas produced is used immediately as cooking gas.

2nd Philippine Environment Summit




INTRODUKSYON SA TEKNOLOHIYANG
ANAEROBICDIGESTION: BIOGAS
PAMAMARAAN PARA SA PAG SASAAYOSNG

BASURANG NABUBULOK AT PAGLILINISNG

TUBIG

G. MICHAEL 5. TEMPLONUEVO
MENRO GMA Cavite/ACENRQ

Anong mga produkto at pakinabang ang maaaring m.
natin sa pag gamit ng ANAEROBIC DIGESTION?

+ Sustinableng apoy para sa pagluluto (biogas)

+ Organikong pataba ng halaman

+ Paglilinis ng mga maruruming tubig mula sa kusina
+ Mababawasan ang ating basura

+ Hahaba ang panahon ng pag gamit ng inyong LPG

Mahah

pang -gatong

+ HIGIT SA LAHAT, HINDI TAYO MAKAKASIRANG KALIKA

Saan puede gamiti

ang biogas ?

1 natin ang emission ng “greenhouse gases”
+ Maiiwasan ang pagpuputol ng mg puno bilang pangunahing

Ano ang anaeraobic digestion?

Anaerobic digestion ay isang siyentipikong pamamaraan ng pagsa
mga lahat ng uri ng nabubulok na basura mula sa tahanan,
establisimiento, mga gusaling pangpamahalaan, restaurant, pigge
lahat ng mga sector na nagpoprodyus ng basurang nabubulol
pamamagitan ng pag gamit ng mga “bacteria” na inilalagay sa
saradong lalagyan na walang hangin.

Ito ba ay bagong teknolohiya?

Ito ay hindi bagong teknolohiyal Mas matanda pa ito sa kabihasnan!
Hanggang mayroong nagaganap na pagbubulok ng mga bagay
nabubulok, nandun ang Anaerobic Digestion! Ito ay matagal
ginagamit ng mga karatig bansa natin particular na ang Tsina at I

Ano ang biogas? y
Ang biogas ay
produkto ng ANER!
DIGESTION na kung s
ang mga nabubulok
mga basura
hinahayaang ~ mabuls
hanggang sa ito ay
magprodyus ng gas na
ang tawag ay “ methane
gas”.

Alternatibo sa kerosene lamp o kuryente Maaaring gamitin sa simpleng p

Ano-anong mga basura ang kailangan ng isang Al
Digestion?

1. Pagkaing patapon

2. Mgatubig na madudumi na walang halong
kemikal o sabon, chlorox etc.

3. Gamit at patapon ng mantika

4, Lahat ng uri ng dumi o tae

Sangkap na kemikal ng isang biogas

»  [CH.sub.4] (Methane) 54-70%

»  [CO.sub.2] (Carbon Dioxide) 27-45%

»  [N.sub.2] (Nitrogen) .5-3%

»  [H.sub.2] (Hydrogen) 1-10%

»  CO(Carbon Monoxide) 0-.1%

»  [0.sub.2] (Oxygen) 0-.1%

»  [H.sub.2]S (Hydrogen Sulfide)

»  Small amounts of trace elements, amines, and sulphur
»  compounds.

Alternatibong gasoline sa sasakyan Basurang nabubulok mula sa taha

2nd Philippine Environment Summit
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KAILANGAN NATIN NG BIOGAS DIGESTER !

»ITO  AY ISANG URI NG LALAGYANAN
NAKADISENYO PARA MABUHAY AN
KINAKAILANGANG URI NG BACTERIA NA SIYAN
TUTUNAW O KAKAIN SA MGA BASURANG
NABUBULOK AT LILINIS NG MGA MARURUMING
\ TUBIG DEPENDE SA PANGANGAILANGAN AT LAYUNIN

Papano ang siste
para maging
Biogas?

NG NASABING MAY ARI NITO

21BC WATER TANK BIOGAS DIGESTER FOR BARANGAYS,
SUBDIVISIONS AND COMMUNITY USE

1.5 Meter Diameter Floating Type Biogas Digester. Ideal for small to medium publ
slaughterhouses, schools , commercial and business establishments, 100 kilos to 1!
biodegradable wastes per day, burning capacity, Thour to 2 hours per day

100 Metric Cube Floating Type Biogas Digeste
for Electric Generation

3 Meter Diameter Floating Type Bio
Digester for Piggery and Livestocks

N
Biogas Plant aPthe'genterof the
community in Kerala, India
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Dome Type Biogas Digester for Manufacturing and Indust

Kuala Lumpur, Malaysia

Stockholm, Sweden

Operational Flow Chart of Biogas Toil

Lagoon Type Biogas Digester for Agricultural an Biogas Toilet (Palikuran)

Manure Wastes

Gas outlet pipe

Removable cover for
annual desludging

por porson)

Influent
with tank contents ——

Solid Waste Management Program ng mga LGUs at B Waste Diversion Rate Using Biogas Digeste

Single IBC Water Tank Portable Digester 25 KILOS for Households
1 SINGLEUNIT OFIBCWATER TANK | 33 SET OFIBC WATER TANKBIOGAS | 66 SET OF IBC WATER TANK BIOGAS

'VASTETYPE Amount of Ger Percantage
Biodegudables  0TR1 8 BIOGAS DIGESTER DIGESTER DIGESTER
DAY _[WEEK_|MONTH [VEAR DAY |WEEK _|MONTH |YEAR__|OAV |WEEK_|MONTA [VEAR
gt GER e
Mga pOtensyal na pUEdeng pa Residudts W am 25kilos | 175 T5kilos (9125 (825 |5715 25575 |301125 | 1650 |11550 |5L150 |G602.250
i s Wos [khos |Wos  [Wos |Klos |kles |Wlos |kos |Kes

gamitan ng Teknolohiyang bioga
21BC Portable Domestic Type Biogas Digester 50 KILOS for Barangays and Community Use
It Portable Digester 33 set Portable Digester 66 set Portable Digester
DAY |WEEK |MONTH |YEAR | DAY |WEEK MONTH | YEAR DAY [WEEK | MONTH |VEAR
S0kilos |350 1550 [13.250 |1650 |115S0kilos|51,150 602,250 |3,300 |23,100 | 102,300 (1,204,500
kilos |kilos | Kilos |Kilos kilos | kilos. kilos ~|kilos |kilos | kilos

|
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SA MGA PAARALAN Sa mga pagawaan o manufacturing plant ' Sa palengke

Pagkakabit ng Floating Type Biogas Digester sa isang slaug
sa G.MA. Cavite

FLOW CHART OF GMA s

WASTE W,
TREATMENT FACILITY ATER

FASTFOOD CHAINS AT RESTAURANTS
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Floating Type Biogas Digester

IBA'T IBANG URI
NG BIOGAS
DIGESTER

BIOGAS COST AND
ESTIMATES

Organic

1.5 Meter Floating Type Biogas Digester Plant cost P300,000.00 complete packa
training, installation, biogas stove and six months warranty)

— oy, gg———

1 Metric Cube IBC Water Tank Biogas Digester with Mini-shredder cost P 160,
complete packages (basic training, installation, biogas stove and six mon

Set of Metric Cube 1BC Water Tank Biogas Digester with Mini-shredder cost P
complete packages (basic training, installation, biogas stove and six mon!
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3 Meter Diameter Floating Type Biogas Digester for Piggery a

Floating Type Biogas Digester Plant for piggery, livestocks and animal manure cos
P500,000.00 complete packages (basic training, installation, biogas stove and
warranty)

Floating Type Biogas Digester Plant for Highly Urbanized localities with Mini-:
P 1,500,000.00 complete packages (basic training, installation, biogas stove
months warranty)

Biogas Toilet cost P 500,000.00 complete packages (basic training, installati
stove and six months warranty)

MHE Biogas Technology and Waste Disposal Consultancy Traini

Seminar Scheduled Invitation:

» Scheduled : March 22, 23, and 24, 2018

» Title of the Training Seminar: Biogas Technology; Last Frontier for Municipal Soli

» Venue : International Institute for Rural Reconstruction (IIRR) Silang, Cavite

» Biogas Plant visit:
Courtesy visit to Hon. Walter D. Echevarria Jr. Municipal Mayor, G.M.A. Cavite
Material Recovery Facility (MRF) Biogas Plant (Household and Community Biogas)
GMa Public Market set of IBC Water Tank Biogas Digester
GMa Slaughterhouse Floating Type Biogas Digester
Bgy. Teniente Tiago IBC Water Tank Biogas Digester
CELL Retreat House, Biogas Toilet, Silang, Cavite
Cleanway Biogas Plant, Silang, Cavite

» Training and Registration Fees: P 9,500.00 per participants ( including food and
accommodation, TrainingKit and Certificate of Attendance

End of presentation; Thank you for carin
environment!

» For more information and details: Please visit our office: Munic
ENRO, GMA Cavite , 2" floor, Municipal Hall Building, Bray. Pobl;
GMA Cavite or call (046) 8902355 or text at 09173121244; 092832

» MHE BIOGAS TECHNOLOGY AND WASTE DISPOSAL CONSULTANCY ;
Michael S. Templonuevo, Chief Consultant, 09173121244 ; 09288275
Email Add.: cristobalfamor@yahoo.com;
mhebiogastechnology@gmail. com

3. Topic: Grassroots Cooperative, Recycling and Livelihood Program
by Daniel Alejandre
Campainger, Ecowaste Coalition

Mr. Daniel Alejandre, was an alternate speaker for Lilia Llanto, Chair of GKK Cooperative, who did not make
it to the Summit. He discussed the role of waste pickers in solid waste management. The informal sectors
(wastepickers) play an important role by diverting materials from dumpsites and landfills and improving
recycling. Waste pickers should be incorporated into the solid waste management system as is done in Zero
Waste projects to provide green jobs. The health and safety of waste pickers should be protected as the

\| informal sector is organized and supported to earn livable wages.
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