Innenensive Aeceleradon of Composting nsing Mived Wunicipal Xolid Wane Maverials via Engmatic Process

Abstract

Thiz smady tested the wvisbility of using enzymatic techmology to accelarate the
CompostmE process, increase the fofal percent compost yield, mprove compost qoality, and improve
the zmowih of plamts. Two compost piles were assembled, & comimol setop and another setop with
additional industrial enzymes added. After harvesting and sample analysis, the compost from both pilas
was used to culivate Raphanis sainus, Zea mays, and Brassice rapa plants over the course of one
month befors the measurerments were taken of the mean leaf quantity, leaf lengih and leaf widih of the
Faphanur sativas plants, as well as the mean plant heizght of the Zeg mays plants and the mean leaf
lengzth and width of the Brassica rapa plants. The mesn leaf guantity of the Raphamus samvis plants
underwent statistical Analysis of Varance (ANOWVA), and the leaf lensth and leaf width of the
Faphanus samvus plants also underwant stagstcal analysis via T-test. The results showed that, from the
enzymatc compost pile, the amount of ensymatic compost produced with desirable aesthetc quality
had a total mazs of 188.5 kg, which contamed a total WPE content of 5 20%, modsiure content of 14%,
and organic matier confent of 24. 8%, compared to the 101 kg of non-enzymatic compost produced,
which confained a total WPE content of 4.35%, moisture content of 27%, and organic matter confent of
11.42%. In addition, all analyzed parameters of the produced enzymatic compost met the standard
requirements for plain organic fertilizer, set by the Philippine Food and Pesticide Authority.
Furthermore, the Raphanus saimvus, Zea mays mnd Brassica rapa plants colitvated nsing enzymatic
compost showed 3 greater amount of plant zrowth compared to similar plants oulivared nsing non-
enzymatc compost. Also, statistical analyses chowed that, using a meximum benchmark P-value of
0.050 (2 mninmom level of confidence of 95%), the Raphamus saimas plants growm nsng the prodoced
enzymatc compost showed significantly greater plant growth in terms of mean leaf quantity, lenzth

and width, compared to the Rapharus zarnos plants srown wsing Don-Snsymatc oompest.
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ecCl.0ResearchBvaluationReport

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.Objectiveof the Fellowship Visit
1. To share the research, discuss with and learn from academic professors and policymakers/ implementers of
the sustainableommunity in British Columbia, Canada

B.Fellowship Activities

Day 1 June 10, 2017

Venue: room 152 Grant Building
School oEnvironment and Sustainability
Royal Roads University, Victoria

Description of the meeting:
15-minute presentation of the research
45-minuteinformal conversation

Chris Ling

Assistant Professor
Environment and Sustainability
Royal Roads University

ChrisLing is the director of the School of Environment and Sustainability. He explores plantémgiscape

in human environments. His main areas of research are sustainable community develgpalégnif life and
vitality; and urban, posndustrial andmulti-functional landscapes. At Royal Rodus teaches sustainable
development and is eprogram head for the MA/MSc in Environmem&nagement program. He is working
with several other Royal Roads faculty and staff on a projest Understanding theublic uptake and
acceptance of a municipal green energy incentive prqodrarded bythe Pacific Institute for Climate Solutions
and in partnership wittfsolar ColwoodHe also is a coinvestigator on t8ocial Sciences and Humanities
Research Coundilnded research projectsNMAPand a study of the Transition Towns movement in Canada.
Ling has a PhD in planning and landscaperahtSa in pollution and environmental control from theiversity

of Manchester in England. He earned his BSc in envirgahseiences from the University Southampton.

wResults of dissemination of reseh results:



Insights shared bigrof. Chris Ling:

1. Compostindlanagementssues: collection of compost from apartments and condominiums is quite
problematic

2. Struggle itmanaging the contracts of households, business establishments and condos in terms of
the collection, segregation of wastes

3. Landfills have banned the entry of food wasiéa bit of a downside being is the absence now of

methane for energythus, everyon@d O2 YYAGGSR (2 O2YLRadAy3da +a |-

Quiality of compost is a big concern

5. Questioned the components ofixed municipalvastesc i 2 2 WY dzf (A Q

Idea of separatiotbok decades to embed among peogheaduct of decades of conditioning)

mainstream thinkg

7. Reframing of how people perceiftleNS O& Of A y 3 ¢

8. Blue Bosphenomenon

9. Lack of waste disposal landfill sitgsening new ones is difficultence, drive to increase the
capacity of composting as main alternative over incinerationg universal solutiedioxins)

10. More rules and regulations for the manufacturers in terms of recycling

11.BC legislatiog Y I y dzF I OG dzZNBNBR Q LJ Ol F 3Ay3A | gasiobg2id 2y (K
returned after lifespapmanufacturers are liable to the disposal of products

12. Ercouraged to visit CompoBtlucation Centre

E

o

Day2: June 112017

Venue: 422202 Main Mall

Institute for resources, Environment and Sustainability (IRES)
University of British Columbia, Vancouver Campus

Description of the meeting:
20-minute hformalconversation
10-minute presentation of the research

GunillaOberg

Professor, IRES

Faculty of Science

UBC, Vancouver Campus

Dr. Gunilla Oberg is inspired by her deep knowledge in chlorine biogeochemistry, environment and
sustainability, and her experienas 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? H

does the knowledge used impact perceived solutions and how are risks and benefits distributed?

Research of late involves laadplication of biosolids/sewage sludge, contaminants of emerging

concern and sustainable sanitation solutions for informalmudedtlements.

Dr. Oberg also pursuasiovations 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 a8y OS® | SNJ ySg LISRIFI23& AYAGALI GAOBE {fAPOS vAB!
YR RS@St2LAYy3 a{daadGFAYylIoAfAGE F2N (KGS2 dzNBYSY day/ ¥ (0 B
emerging sustainability concentrations.

wResults of disseminan of resarch results:
Insights shared by Prof. Oberg:



1. Compare the use of industrial enzymes and veutiureof 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 airank accidentally

3. Issues on sustaining atite economics of the se of enzymes: who pays for it amto will produce it

4. ltis dependent on the supplier of enzymes for large szalapacity for the whole country

5. The use ofanitizer in the treatment of chicken manure is unnecessary

6. Cost of enzymescostbenefitanalysis must be done

7. Makingli KS & @ & (wdll Yhakd iBnbré sustainable and acceptable to the public

8. Organized system abllectingorganic wastes

9. Check out metre/ancouverdine and benefit® aead Sy

10. dMore garbagemore fe€ A Y LigaBidiwagebavidg toweigh a lot heavier

Day3:June 2, 2017

Venue:Committee Room #1 % ¥loor
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 ResouRegovery

George Twarog
Engineering Assistadith 3SNaSSa G(KS /AGeQa tSIF FyR @FINR ¢laisS 02YLR&GAY

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

wResults of dissemination of reseh results:
Attachments: File & Zero Waste Presentation by Mr. Shamess
File 2¢ Enzymatic Composting ppt

Insights shared byir. ShamesgqFile tbenefits and lessons in the implementation of the Zero Waste policy
and future agenda)
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There is an evident disconnéctS G 6 SSy (K SRdzOF A2y &aSO02NJ I yR
Policy

Midterm outcomes othe policy (Vancouver.ca Zero Waste)

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)

There is a 30 (incineratiof¥)0 (composting) treatment of bio waste

The Greenest City Action Plan seeks to achieve three broad aspirational objectives. To work toward:
zero carbon emissions; zero waste; and healthy ecosyskaol.of the 10 goal areas are clustered
according to whichfahese three broad aspirational objectives they most supptwt. Zero Waste
{OGNFXGS328 Aa +y FTFFANNVIGAZ2Y 2F | yO2dz@SNRa 02YY
Zero waste is a philosophy based on preventing the creation of waste and on kespimge®in
circulation.GHG Emissions from waste sent to landfill and incinerator are responstifé (2015) of
community emissions.

A zero waste community is one that reduces and ultimately eliminates garbage from landfill and
incinerator.
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Lesson Plan
Prepared by: Alfonso Christian Casupang

Unit/Topic: Inquiry, Investigation and Immerzion Dates.

Key Learning Area: Brainstorming Year Level: Grade 12

Outcomes: Topic Propozal

Tme | Conclusion: Teaching Approaches

LESSON OUTCOME:

They students must prepare a plan and a focus on issues and ideas in their respective field
(Deped, Curriculum)

2hrs | Topic Proposal Presentation

RESOURCES
(Include equipment required for class and'or for teacher preparation)

Brainstorming techniques from the ntemet

LESSON STRUCTURE:
Time | Introduction (Set): Teaching Approaches
Thr | Orientation and introduction of the activity (Increasing
NPK level of composting)
Time | Main Content: Teaching Approaches

1br | Discussion on ideation and brainstorming strategies Techniques on brainstomming
4brs | Group Consultation
group

Scheduled meeting with every

SAFETY CONSIDERATIONS/MATERIALS

NA

ASSESSMENT

All group were able to present and give out new ideas according to the issue given to them




° B} Summary Whey.docs »

ng pic 7y

I e PRAANO yung pac?




)]

W ) T hwg 1y A

ors in colleetioR 0
per n'm‘:vf,d-“ 2
pammeter for
ng agent whe z
3 . 1992), anure and is twice o8
L it ur times more nut han cow of horse poor o
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- structure, drainage and moisture retention 1t improves the lifo oye ei“m mincrals and
the soil. Rabbit manure is packed with nitrogen, phosphorus, POLass bc;ron zine, and
micronutrients. It contains beneficial tmee elements such as calcium. . i
ibom, 2016)

=
- copper, just to a few (S
.. = Using biodegradable waste to increase the NPK levels in soil
= MaKing beneficial use of biodegrudable wayste

1
§ Review of Related Literature
Tilley (2018) mentioned that rabbit dung is dry, odorless, and in pellet form, moking it

-
suitable for direct use in the garden Since rabbit dung breaks do“j“ qqul}-, “_ICN s
usually Little threat of burning the roots of planis. Rabbit manure fertilizer is nch in

mitrogen and phosphorus, nutnients that plants need for healthy growth,
In-Vessel Composting can process large amounts of waste without taking up as much

space and it can accommodate virtually any type of organic waste (e g, meat, animal

-
manure, brosolids, food scrups). This method involyes feeding organic matenals into a
drum or any other similar equipment. This allows good control of the environmental
conditions such as temperuture, moisture, and airflow. The matenal is mechanically
turmed or mixed to make sure the matenal 1s aerated. The size of the vessel can vary in
size and capacity. This method produces compost in just o few weeks. It takes a few more
weeks or months until i1 15 ready 10 use because the mucrobial acuivity needs 1o balance
and the pile needs to cool (" Types of Composung™, 2016)
| 0, Gon nucan, Rumos H, Sangre
12 -STEM
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::be-'negilive of pesticides,
rganisms that are beneficial in the ecosystem-
of Grunert (2016). banana peels were used to provide vital miﬂ“‘_‘sm
nd putting the peels allows the nature (o break them down through the “_‘-‘Q“'o:' e
‘As the peels are breaking down, the nutrients are being delivered direculy 1o the

roses making it healthier. Additionally. the healthier a rose¢ is. the more blossoms

her studies of Rhoades (2016), eggshells can help in reducing pests like slugs, snails,
s and other crawling pests. Crushed eggshells can make numerous small cuts in the
ting to the dehydration of pests and eventually will die due to the cuts, 1t also break
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= To make a process thal increases NPK level that will help in decomposing
= To determine the effectiveness of Cow manure as a compost

Review of related literature

® Cow manure is moister and less concentrated
® Can be an especially good source of bacteria because cows have complex bovine
digestive system
® The healthier the cow, and the healthier the cows dict, the more nutrients its manure have

( source : https.//alpacasofmontana com/pages/animal-manure-comparison)




its leaves to increase N,P.K content in the soil during
‘Nut) and .
Composting

tures and well-distributed rainfall (Orwa C et a\,

: %.,P*Mﬁ (Millena, C.G. et al,

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 samplamixture 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:

W Hair (for N), Vegetablpeelings (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
» Parametersa be controlled:
W Temperature, compressibility

W pH level



CN ratio
Moisture content

Aeration

€ € € €&

Porosity
Review of Related Literature (composting)
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» Bacteria plays a big role in decomposing solid wastes

» Enzymes produced by bacteria such as amylase, protease, lipase, and cellulose were all able to:
w increase the nutrient content and;

() decrease heavy metals.

Review of Related Literature (Milk)
A study by Hanssen F. explains

» Milk may serve as a mediuin 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.

Reviav 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 b®% more effective than mineral fertilizers

Innovative step/s:
() Milk as a medium for the propagation of microorganisms.

W To develop a liquid solution that will be used for supplementing the compost made from highly
nutritious sources.

2. Compost Supplemesolution

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 egclec

Thank You!
Contact us
+639 12 345 6 789

Super researchers!

www.thanksguys.com






