Document 1) Summary (research abstract) of the STEM Research ec 1.0

Document 2) Evaluation Report on Enzymatic Composting Research Consultation
at UPLB Biotech Royal Roads University, British Columbia and the Municipal of
Vancouver

ec1.0 Research Evaluation Report
Name: Mr. Amando Perfecto Dela Cruz Molin
Designation/Position/Affiliated Institution:
Teacher- South Hill School, Inc.
Country: Philippines
9-16 January 2017
Place of the Fellowship Visit (country/state): Canada, British Columbia
____________________________________________________________________________
A. Objective of the Fellowship Visit:

1. To share the research, discuss with and learn from academic professors and policymakers/ implementers of
the sustainable community in British Columbia, Canada
B. Fellowship Activities

Day 1: June 10, 2017
Venue: room 152 Grant Building
School of Environment and Sustainability
Royal Roads University, Victoria
Description of the meeting:
15-minute presentation of the research
45-minute informal conversation
Chris Ling
Assistant Professor
Environment and Sustainability
Royal Roads University
Chris Ling is the director of the School of Environment and Sustainability. He explores planning and landscape
in human environments. His main areas of research are sustainable community development; quality of life and
vitality; and urban, post-industrial and multi-functional landscapes. At Royal Roads, he teaches sustainable
development and is co-program head for the MA/MSc in Environmental Management program. He is working
with several other Royal Roads faculty and staff on a project titled Understanding the public uptake and
acceptance of a municipal green energy incentive program, funded by the Pacific Institute for Climate Solutions
and in partnership with Solar Colwood. He also is a coinvestigator on two Social Sciences and Humanities
Research Council-funded research projects – NMAP and a study of the Transition Towns movement in Canada.
Ling has a PhD in planning and landscape and an MSc in pollution and environmental control from the University
of Manchester in England. He earned his BSc in environmental sciences from the University of Southampton.
• Results of dissemination of research results:

Insights shared by Prof. Chris Ling:
1. Composting Management Issues: collection of compost from apartments and condominiums is quite
problematic
2. Struggle in managing the contracts of households, business establishments and condos in terms of
the collection, segregation of wastes
3. Landfills have banned the entry of food wastes – (a bit of a downside being is the absence now of
methane for energy); thus, everyone’s committed to composting as an alternative
4. Quality of compost is a big concern
5. Questioned the components of mixed municipal wastes – too ‘multi’
6. Idea of separation took decades to embed among people (product of decades of conditioning) mainstream thinking
7. Reframing of how people perceive “recycling”
8. ‘Blue Box’ phenomenon
9. Lack of waste disposal landfill sites-opening new ones is difficult- hence, drive to increase the
capacity of composting as main alternative over incineration (not a universal solution-dioxins)
10. More rules and regulations for the manufacturers in terms of recycling
11. BC legislation – manufacturers’ packaging laws; not on the ones purchasing eg. Batteries to be
returned after lifespan, manufacturers are liable to the disposal of products
12. Encouraged to visit Compost Education Centre

Day 2: June 11, 2017
Venue: 429-2202 Main Mall
Institute for resources, Environment and Sustainability (IRES)
University of British Columbia, Vancouver Campus
Description of the meeting:
20-minute informal conversation
10-minute presentation of the research
Gunilla Öberg
Professor, IRES
Faculty of Science
UBC, Vancouver Campus
Dr. Gunilla Öberg is inspired by her deep knowledge in chlorine biogeochemistry, environment and
sustainability, and her experience as a leader of complex interdisciplinary research and education.
Her recent projects address sustainable sanitation planning, particularly in growing urban areas.
Questions that drive her work include: What kind of knowledge is needed, used and trusted? How
does the knowledge used impact perceived solutions and how are risks and benefits distributed?
Research of late involves land-application of biosolids/sewage sludge, contaminants of emerging
concern and sustainable sanitation solutions for informal urban settlements.
Dr. Öberg also pursues innovations in science education including how to: learn/teach science while recognizing
its limits; internalize ideas about bias, uncertainty and ignorance; and distinguish between absence of proof
versus proof of absence. Her new pedagogy initiatives include directing UBC’s “First Year Seminar in Science”
and developing “Sustainability for the Community and the World”, a 4th year capstone course in UBC’s
emerging sustainability concentrations.
• Results of dissemination of research results:

Insights shared by Prof. Oberg:

1. Compare the use of industrial enzymes and vermi-culture of 1 batch (quick,dramatic , not sure about
yield, cheaper , less risk) in terms of speed and cost
2. Concerns about risks of the use of enzymes in schools and household and generally speaking eg.
concentrated, what to do when spilled or drank accidentally
3. Issues on sustaining and the economics of the use of enzymes: who pays for it and who will produce it
4. It is dependent on the supplier of enzymes for large scale eg. capacity for the whole country
5. The use of sanitizer in the treatment of chicken manure is unnecessary
6. Cost of enzymes – cost-benefit analysis must be done
7. Making the system “easy” will make it more sustainable and acceptable to the public
8. Organized system of collecting organic wastes
9. Check out metro-Vancouver ‘fine and benefits’ system
10. “More garbage, more fee” impact on organic wastes having to weigh a lot heavier

Day 3 : June 12, 2017
Venue: Committee Room #1, 3rd floor
Vancouver City Hall
Description of the meeting:
20-minute presentation on Zero Waste by Mr. Shamess
20-minute presentation of the research
20-minute discussion
Albert Shamess
Director of Waste Management and Resource Recovery
George Twarog
Engineering Assistant (Oversees the City’s leaf and yard waste composting operation)
Jesse Neufeld
Mohammad Dabbaghian
Sewers Design
Mark Schwark, P.Eng.
Sewers Design Branch Manager
Engineering Services
Christine Cummings
Metro Vancouver
Management systems and Utility Support
Liquid Wastes Services
• Results of dissemination of research results:

Attachments: File 1 – Zero Waste Presentation by Mr. Shamess
File 2 – Enzymatic Composting ppt
Insights shared by Mr. Shamess: (File 1-benefits and lessons in the implementation of the Zero Waste policy
and future agenda)

1. There is an evident disconnect between the education sector and the City’s efforts in its Zero Waste
Policy
2. Midterm outcomes of the policy (Vancouver.ca Zero Waste)
3. There is a potential in the use of the research to the technical development of waste reduction
practices (concerns: temperature conditions and the nature of the mixed municipal wastes)
4. There is a 30 (incineration) -70 (composting) treatment of bio waste
5. The Greenest City Action Plan seeks to achieve three broad aspirational objectives. To work toward:
zero carbon emissions; zero waste; and healthy ecosystems. Each of the 10 goal areas are clustered
according to which of these three broad aspirational objectives they most support. The Zero Waste
Strategy is an affirmation of Vancouver’s commitment to take action now and into the future
6. Zero waste is a philosophy based on preventing the creation of waste and on keeping resources in
circulation .GHG Emissions from waste sent to landfill and incinerator are responsible for 5% (2015) of
community emissions.
7. A zero waste community is one that reduces and ultimately eliminates garbage from landfill and
incinerator.

Document 3) Capstone Research ec2.0 Ideation – III (Immersion, Investigation,
Inquiry) Lesson Plan and Student Outputs

WINNING IDEA
The effect of milk based solution in increasing NPK content of the compost
A presentation by

Lucillo, Rey, Rosellon, Scharzkopf, Siyhian
Objectives:
1. To increase the NPK of the compost.
2. To test the efficiency of the mixture on composting period.
Background of the Study

SIGNIFICANCE OF THE STUDY
Composting is important!
»

This study explores on how to effectively compost municipal solid wastes

»

In particular, wastes that are present in households, schools, and other institutions

»

Using milk as a cheap alternative in comparison to commercial compost chemicals

»

In addition, enzymes will be used to enhance the qualities of the compost

A sample mixture of MSW
A pile ready for compost made out of the following wastes:
»

Trimmed grass and leaves

(Organic, high in C)
»

Bone meals

(Bones and the meat contain N, Ca, and P)
»

Paper

(helps balance the C and N)
»

Alternatives:

•

Hair (for N), Vegetable peelings (appreciable amounts of C, N, P, and K),

Municipal Solid Wastes
Review of Related Literature
Review of Related Literature (composting)
A study by Kumar S. explains
»

The composting process where the recycling of nutrients undergo

»

Parameters to be controlled:

•

Temperature, compressibility

•

pH level

•

C-N ratio

•

Moisture content

•

Aeration

•

Porosity

Review of Related Literature (composting)
A study by Sa’adah N. explains
»

Bacteria plays a big role in decomposing solid wastes

»

Enzymes produced by bacteria such as amylase, protease, lipase, and cellulose were all able to:

•

increase the nutrient content and;

•

decrease heavy metals.

Review of Related Literature (Milk)
A study by Hanssen F. explains
»
Milk may serve as a medium in cultivating bacteria and in turn releases enzymes that oxidize on
its own, especially when heated.
»
Enzymes such as lysozymes, amylase, lactoperoxidase, phosphatase, and lipase are present in milk
which can be used to decompose large molecules.
Review of Related Literature (solid wastes)
A study by Jeng et. al. explains
»

Properties of meat and bone meals as Nitrogen fertilizer in plants

»

These meals contains appreciable amounts of Phosphorus and Calcium

»

Meat and bone fertilizer was found to be 80% more effective than mineral fertilizers

Innovative step/s:
•

Milk as a medium for the propagation of microorganisms.

•
To develop a liquid solution that will be used for supplementing the compost made from highly
nutritious sources.
2. Compost Supplement solution
Components
»

Potato Peelings

»

Rice Water

»

Coffee/Tea Residues

»

Milk

»

Pili extract (optional)

»

The solution itself will contain important elements, in particular NPK.

»

The solution will be used to spray over the compost on each cycle.

Thank You!
Contact us
+639 12 345 6 789
Super researchers!

www.thanksguys.com

Document 4) Promotion of ec Technology at the University of the Philippines
Rural HS Ideation Competition and the UPLB Agri-Fashion Show Advocacy
Campaign

Jenessa Ambrosio, a Grade 11 student represented the school in an advocacy campaign competition
sponsored by the UPLB Horticultural Society last February 2018. The gown, created by a group of Grade 11
students, symbolizes the as ec as Juan2Tree program –the bottom was made of compostable paper while
the top was made from non-compostable plastic waste. Jenessa won third place and received a cash gift of
4000 pesos that she partially donated to the composting program.

Document 5) Memorandum from the School Principal regarding the New
Monitoring Policies-Red card, Yellow card on Trash Segregation
This is a copy of the school principal’s memo regarding the monitoring scheme of the school’s waste segregation program.

Document 6) Documentation photos on the use and application of the compost in
the different THE gardening activities and DEIA volunteer work

Document 7) Documentation photos on the use and application of the compost in
the different THE gardening activities and DEIA volunteer work
CONSTRUCTING THE BLACK RAINBOW BUTTERFLY HOUSE
The Black Rainbow Butterfly House Project is made up of the plastic bottles filled with plastic wastes
(represents the rainbow) and plastic bottles filled with hair wastes (represents the black). The structure is
basically built using the non-biodegradable wastes collected for just 5 school days. The student volunteers of
South Hill School Inc. built the plastic bottles as the building blocks forming the used for the roof, wall and the
foundation of the Butterfly House.
(A) Preparation of the materials:

1. Colored bottle caps used for its foundation

2. Drinking water bottles are used for its roof

3. Filled bottles with hair and plastic wastes for the wall

a. Plastic bottles filled with hair wastes (black bricks)

b. Plastic bottles filled with plastic wastes (colored bricks)

(B) Construction of the Rainbow Black Butterfly House

PROJECT OF COLLECTION OF RAINBOW BOTTLES WITH THE BARANGAY
As a volunteer of the community, the South Hill School Inc. of Los Baños, Laguna, promotes the project
about the collection of plastic bottles filled with plastic wastes from the plastic wrappers of the students.
Those bottles were initially used by South Hill School Inc., in constructing Black Rainbow Butterfly House.
Eventually the other collections of the plastic bottles filled with plastic wastes will be donated to Barangay
Putho-Tuntungin, Los Baños, Laguna that will be used as eco-bricks. The eco-bricks will be used in construction
of public structures like wall barriers and compose pits.

Document 8) Sample Monitoring Sheet being used as a Scheme for the schoolwide
Rainbow Bottles collection
All classrooms were enjoined to participate in the waste segregation program of the school by making ecobricks. All plastic wastes such as candy wrappers, biscuit and other food plastic wrappers were squeezed into
1.5 L plastic bottles until the bottle is full or has a mass of approximately 500 g which is the standard mass
for eco bricks. The progress of this activity was monitored daily.

South Hill School, Inc
Monitoring Report on Eco Bricks

Day
Day 1
Day 2
Day 3
Day 4
Day 5
Day 7
Day 8
Day 9
Day 10
Day 11
Day 12
Day 13
Total

No. of bottles (eco
bricks) from
classrooms
0
0
0
10
5
0
0
4
12
8
10
10
55
Each with 500-g
plastic trash
approximately

Date: _________________

No. of bottle collected: _______
Bottle # _____
*mass in grams: ______
Section: _____
No. of reject: _________
DEIA Volunteer Monitor:
_______________________
Name and Signature

MONITORING SCHEMES OF NON COMPOSTABLE WASTE – The Rainbow Bricks
All classrooms were enjoined to participate in the waste segregation program of the school by making
eco-bricks. All plastic wastes such as candy wrappers, biscuit and other food plastic wrappers were squeezed
into 1.5 L plastic bottles until the bottle is full or has a mass of approximately 500 g which is the standard mass
for eco bricks. The progress of this activity was monitored daily.
Below is the daily report for almost 2 weeks:

South Hill School, Inc
Monitoring Report on Eco Bricks

Day
Day 1
Day 2
Day 3
Day 4
Day 5
Day 7
Day 8
Day 9
Day 10
Day 11
Day 12
Day 13
Total

No. of bottles (eco
bricks) from
classrooms
0
0
0
10
5
0
0
4
12
8
10
10
55
Each with 500-g
plastic trash
approximately

Document 9) Plastic Awareness Campaign - Sample 15-minute Special Topic
Lesson Plans - (lessons rendered by science teachers across all grade levels)

The teachers and students actively participated in waste management, particularly in waste
segregation. To easily implement the segregation in the school, the faculty decided to impart the waste
management in their classes especially in Science subject. Herewith are the lesson plans in managing the
plastic wastes of South Hill School Inc.

Prepared By:
Josielyn M. Desamero

Document 10) Building of Tree Nursery that will shelter pollution tolerant tree
seedlings as initiated by DEIA Volunteeres Japan Group
PREPARATION OF THE POLLUTION TOLERANT TREE NURSERY
South Hill School Inc. advocates for a greener environment that it supports a number of eco-friendly activities.
The school and student volunteers built a nursery for pollution tolerant trees – and these will be planted by
the students, faculty and staff of South Hill School, ages twelve (12) years old and above as a commitment to
the Philippine Law Republic Act No. 10176.

Document 11) Special Project of Math 10 Class – Promulgating RA 10176 applying
the principle of geometric series via Facebook as a social media platform- Lesson
Plan and Sample Outputs

The Grade 10 students of Mr. Amando Molin were the ones who initiated the Hug-a-Tree
mechanism. As part of their lesson about geometric sequence and as part of their special project on the
subject matter, they are asked to find 3 people from different grade levels in the South Hill School Inc. and
start to challenge these students to hug a tree.
Attached herewith are the sample presentations of the students from Grade 10 who started the
mechanism. Each student has challenged three (3) people to do the Hug-a-Tree. From these three people,
they have also challenged three (3) other people to do the same thing. The overall spread of the challenge
which reached up to its third round has been documented by the students.

Document 12) Launching of the as ec as JUAN2Tree Program and Sample
Volunteer Community Service Report of DEIA South Korea Group as students-incharge of Juan2Tree

Report of the Duke of Edinburgh International Award – South Korea Volunteers with regards to their
continuing fund raising activities headed by Mr. Kenji Nishizawa (Student).

Document 13) Sample of Fb page, twitter and IG monitoring of RA 10176
promulgation

Document 14) Practice –PREP for the Promotion of as ec as Juan2Tree via live
Broadcast
BROADCASTING REPORT ABOUT THE PROGRAM AS EC AS JUAN2TREE
A group composed of Junior and Senior high school students of South Hill School, Inc. has begun
practicing for an upcoming broadcasting event. The event will also serve as a venue for the group to promote
“as ec asJuan-2-Tree”, a community service project developed by SHSI. “as ec asJuan-2-Tree” advocates the
use of enzymatic composting in managing biodegradable wastes in support of promulgating the Philippine Law
RA 10176 on tree planting. The said project is one of the several activities that SHSI is currently undertaking
to do its share in the preservation of the environment. In the above photo are the participating students (from
L-R): Jaco Fritz Rosellon (director), Terelle Lawas (technical director), Arl Jethro Maranan, (news anchor) and
Nicole Melisse Campos (script writer) while not in the photo are the other participating students, Janessa
Renee Pinuela (news reporter) and Teresa Mae Villanueva (informercial specialist).

Document 15) Sample MONITORING SCHEMES OF STUDENTS AGED 12 YEARS OLD AND
ABOVE IN COMPLIANCE TO REPUBLIC ACT NO. 10176
The number of students listed below are the students of South Hill School Inc. that must plant a tree
each year.

Document 16) Sample Infographic Posters - Social Media Promulgation of RA
10176 via JUAN2Tree facebook page and Conceptual Framework of the Program
embedded in the School Plan
The team which conceptualized and made the poster is composed of Mr. Ray Jessanth Montanez
(Teacher), Mr. Karl Gabrielle De Los Santos (Teacher) and Ms Aimee Rollorata (Grade 11 student). There are
three elements that were used in making the poster: (1 the use of icons to describe the law and to minimize
the use of words in the poster (2) to use bilingual approach by making the poster pop to its readers and
become more fit to the Filipino netizens, and (3) the use of terms that are combined to create new terms
that have different new meaning. (Examples: Treegerred, Voluntree and Responsibilitree)
The poster shows in the form of icons the essence of Republic Act No. 10176 which states that every
Filipino, 12 years old and above, is required to plant a tree each year. It was published in the Facebook page
of the Juan2Tree project and was created by Ms. Rollorata. The main objective of the poster is to promulgate
the law to the Filipino netizens and to update them with regards to the latest activities of this project.

The idea of Mr. Amando Molin (Teacher), who came up with the concept of hugging a tree as a show
of love to the environment specifically to the trees, was integrated in the poster. The same elements were
used in this poster to effectively call the attention of the readers. This poster was published in the three social
media accounts of the Juan2Tree project since majority of the readers were assumed to be using three social
media accounts such as Facebook, Twitter and Instagram
The poster advocates the responsibility of every Filipino to spread the law to other three (3) Filipinos
through the Hug-a-Tree mechanism of the Juan2Tree project. It challenges the Filipino people to take a photo
of themselves hugging a tree, posting it on their social media accounts and make the people be aware of this
movement.

SHSI as

ec as JUAN2Tree Solid Waste Management Plan – Conceptual Framework

South Hill School has been implementing its waste segregation program which separates the compostable
and non- compostable wastes.

Document 17. Sample Memorandum of Agreement with Partner Institutions
Attached herewith is the contract between the South Hill School Inc. and Ecosystems Research and
Development Bureau about the collaboration of two parties on the Community-Based Action Projects
Addressing Strategically Themed Learning Objectives Through Networked Environments (CAPSTONE)
research experience of the students. ERDB has provided SHSI free consultations on planting pollution
tolerant trees.

Document 18. Sample Summary of Monitoring Schemes in the different
Mechanisms: 1. Compost Quality Monitoring and Evaluation Results 2. Juan 2
Tree Social Media Statistics

1. ec 1.0 COMPOSTING ANALYSIS
Biochemical and Microbial Compost Analyses
Results of NPK, moisture content and organic matter content analyses.
%N

% P2O5

% K2O

Total NPK

Moisture
Content

Organic
Matter

No enzyme

0.77

1.84

1.74

4.35 %

27 %

11.42 %

With enzyme

0.94

2.47

1.88

5.29 %

14 %

24.89 %

5%
minimum

35 %
maximum

20 %
minimum

FPA standard
for Plain
Organic
Fertilizer

Results of heavy metal analyses.
Zn ppm

Pb ppm

Cu ppm

Cr ppm

Cd ppm

Control

859

22.38 +/0.62

196

18.00 +/1.75

0.88 +/0.12

Treated

908

32.00 +/0.75

256

21.63 +/0.37

0.38 +/0.12

FPA Standard
for Organic
Fertilizer

Maximum
of 1000

Maximum
of 750

Maximum
of 300

Maximum
of 150

Maximum
of 5

Pathogen Analyses

Result of the VRBA analysis, showing the water dilation level in which the greatest amount of
coliform colony-forming units (CFUs) was observed.

Result of the PDA analysis, showing the water dilation level in which the greatest amount of fungi
colony-forming units (CFUs) was observed.

Result of the PCA analysis, showing the water dilation level in which the greatest amount of
bacteria colony-forming units (CFUs) was observed.

Compost Mass and Percent Yield Comparison.
Traditional

Enzymatic

Mass input

260.2 kg

260.2 kg

Harvested yield (with
desirable aesthetic
quality)

101 kg

188.5 kg

% yield (relative to
mass input)

38.81 %

72.44 %

Visual comparison of average-sized samples of cultivated Raphanus sativus plants. Sample A was
grown with pure garden soil, Sample B was grown with the traditional compost using a 1:10 ratio,
and Sample C was grown with the enzymatic compost using a 1:10 ratio.

comparison of average-sized samples of cultivated Brassica rapa plants. Sample A was grown with
pure garden soil, Sample B was grown with the traditional compost using a 1:10 ratio, and Sample
C was grown with the enzymatic compost using a 1:10 ratio.

2 Fb page Monitoring Results Summary (in 5 days)

3) Rainbow Bottle Monitoring (2 weeks)

