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Integrating
Vermicomposting
into AMS SUB

Kitchen Operations

A UBC SEEDS Project
By: Emme Lee



WE WANT TO
CHANGE
THE WORLD
social equity
ecological health
economic prosperity







OBJECTIVE

Explore Feasibility of :

Integrating Vermicomposting into
AMS SUB Kitchen Operations

Challenges
Benefits
Logistics









BENEFITS OF VERMICOMPOST

IMPROVES: aeration, porosity, drainage

PREVENTS: compaction, erosion, nutrient
leaching

INCREASES: permeability, H,O retention, nutrient
availability, cation exchange capacity, organic
material, production of humus

ACTS AS: nutrient recycler, soil conditioner

RESULTS IN: IMPROVED SOIL
QUALITY - HEALTHIER PLANTS




REQUIREMENTS

Use red wigglers

Temp. (15-20°C)
Acidity (pH 6.8-7.5)
Moisture (60-90%)

Low vibrations

Aeration (O, present)
Carbon: Nitrogen (25:1)

Avoid: meat, dairy, oil,
salt, dressings, sauces

Prevent & Manage Pests
Maintenance, Training




METHODOLOGY

Execution: Mid-Scale
v Set-up
v'Observation
v'Data collection
v Assessment
v'Training Manual

Research and Review
v'Phase |, Context
v'Literature, Interview

Analysis
v'"Waste
v Cost




WORM WIGWAM

FRESH WASTE -
OLDER WASTE -

OLDEST WASTE -

COMPOST =




EXECUTION

Review: project, literature

Learn: SUB operations, staff,
goal, vermicomposting

Source: carbon, tools, materials
Engage: meetings, staff
Estimate: labour requirements
Collect: data, equipment

Conduct: bin maintenance, food
collection, staff participation,
research, analysis




CURRENT SUB

40+ YEARS OLD
*TOO SMALL (<45 000)

NEW SUB

SUSTAINABLE DESIGN
LEED PLATINUM+ (HIGHEST
RATING FOR GREEN BUILDINGS)
LARGER (>45 000)
VERMICOMPOSTING
‘ROOFTOP GARDEN




FINDINGS - EXECUTION

£ SET-UP
REQUIREMENTS

£t MATERIALS LIST

(ACQUIRE IN
ADVANCE)



FINDINGS - EXECUTION

£ POTENTIAL FOR
STREAMLINING

£ MINIMIZE COSTS

$+ STORAGE SPACE
FOR FOOD WASTE,
CARBON SOURCE,
WORM BIN



FINDINGS - EXECUTION

+ ENGAGE STAFF

#+ CHANGE
ATTITUDES &
BEHAVIOURS

£ SPECIFIC FOOD
WASTE BINS
FOR WORMS

£ TRAINING &
SUPPORT

+ SIGNAGE



ANALYSIS - WASTE STREAM

Where does waste produced 49% goes 1o the
- andari
by SUB operations end up?? (88 000 kg/year)

(Based on AMS Waste Audit and Waste
Management Plan, 2009)

25% is recycled

26% is composted
at South Campus
(in-vessel unit)












RECOMMENDATION
COMPOST ALL

/ FOOD WASTE \

Vermicompost In-vessel
pre-consumer post-consumer
(on-site @ SUB) (@ South Campus)







RE-CAP

Feasible IF:

dPrepare in advance
(materials, storage)

A Streamline processes
A Engage, inspire staff
dTraining and Support

ECOLOGICAL BENEFITS
SOCIAL BENEFITS
AFFORDABLE!



SPECIAL THANKS TO:

DS Supervisor, Professor Emeritus, Art Bomke
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AMS Sustainability, Justin Ritchie
AMS Catering staff, Bryan Goodman
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Undergraduate (Phase 1), Hillary Topps
Earthworks Composting, Robert Crofton-Sleigh
UBC Building Ops. Sindi Sohi, Darren Duff
AMS Facilities Management, Jeffrey Smith
AMS Food and Beverage, Tom Coleman
UBC Wood Science, Vincent Leung



WE CAN
CHANGE
THE WORLD

“Individually, we are one drop.
Together, we are an ocean.”
~ Ryunosuke Satoro ~




Unless someone like you
cares a whole awful lot,
nothing is going to get better.
It's not. ~ Dr. Seuss ~



Worm Composting
in AMS SUB

Kitchen Operations

A UBC SEEDS Project
By: Emme Lee



WHY WE SHOULD
COMPOST WITH WORMS

dEcological
Benefits

JCosts Less

JSustainable

QOpportunity
QdCommunity

Easy
JFeasible




Objective:

Explore Feasibility of Worm
Composting in AMS SUB Kitchens

Challenges, Benefits, Logistics













BENEFITS TO GROWING

IMPROVES: aeration, porosity, drainage

PREVENTS: compaction, erosion, nutrient
leaching

INCREASES: permeability, H,O retention, nutrient
availability, cation exchange capacity,
organic material, humus production

ACTS AS: nutrient recycler, soil conditioner

- IMPROVED SOIL QUALITY
- HEALTHIER PLANTS




SUB’s WASTE STREAM

Where does waste produced 49% goes 1o the
- andari
by SUB operations end up?? (88 000 kg/year)

(Based on AMS Waste Audit and Waste
Management Plan, 2009)

25% is recycled

26% is composted
at South Campus
(in-vessel unit)






ZERO WASTE CHALLENGE

 Metro Vancouver
« Businesses reduce waste by 70% by 2015
« Tipping fee increases (50% in 3 years)

SUB Waste = Landfill

® Non-food (57.5%)

Organics
42.5%

M Pre-Consumer Food
(17%)

W Post Consumer Food
(25.5%)






FLOW-THROUGH

FRESH WASTE -
OLDER WASTE -

OLDEST WASTE -

COMPOST =







FEASIBILITY
CONSIDERATIONS

+ SPACE (food waste, bins)

$+ MATERIALS (bedding etc.)
¥ STREAMLINE > LOW-COST
¥ WORK WITH STAFF

¥ TRAINING & SUPPORT

¥ FOLLOW THROUGH






SUSTAINABILITY POTENTIAL

- LIVING LAB

- LEARNING OPPORTUNITIES
- COMMUNITY HUB

- DEMONSTRATE

- CAMPUS-WIDE

- SUSTAINABILITY
LEADER



Unless someone like you
cares a whole awful lot,
nothing is going to get better.
It's not. ~ Dr. Seuss ~



Vermicomposting
in Campus Kitchen

Operations
A UBC SEEDS Project

By: Emme Lee

BSc. Global Resource Systems 13
Faculty of Land and Food Systems



UBC, Vancouver, Canada

48 000 students
14 000 employed
Small city



UBC SEEDS Program

- Campus & Community Planning
- Campus Sustainability
- Campus as a Living Lab
—->SEEDS: Social Ecological Economic

Development Studies



OVERVIEW

‘FOOD WASTE CONTEXT
VERMICOMPOSTING

*OUR PROJECT

*OUR LEARNINGS

‘POTENTIAL FOR FUTURE PROJECTS



FOOD WASTE PROBLEM

1People
Planet
Profit



FOOD WASTE PROBLEM

Food waste
in Canada

$27 Billion/Year



FOOD WASTE PROBLEM

Total GDP of

Food waste world’s 32
in Canada poorest
countries

$27 Billion/Year
# of malnourished (world): 860 M



FOOD WASTE PROBLEM

Total GDP of

Food waste world’s 32
in Canada poorest
countries

$27 Billion/Yr (Canada)
$165.6 Billion/Yr (USA)



FOOD WASTE PROBLEM

« Consumer &
Retail 70%

 Field 9%
* Processing 18%
* Transport 3%

$27 B/Yr (Ca)
$165 B/Yr (USA)









IMPROVES SOIL &

IMPROVES INCREASES
Aeration Permeability
. H,O retention
PDO“_)S'W Nutrient availability
rainage Cation exchange capacity
PREVENTS Organic content
_ Humus
Compaction
Erosion ACTS AS

Nutrient leaching

Nutrient recycler
Soil conditioner



REQUIREMENTS

Temp. (15-20°C)
Acidity (pH 6.8-7.5)
Moisture (60-90%)
Aeration (O, present)
Carbon: Nitrogen (25:1)

Avoid: meat, dairy, oil,

salt, dressings, sauces






START SMALL

SMALL

9
MEDIUM

LARGE



Student Union Building (SUB)

CURRENT SUB NEW SUB
-Busy, Central *Increased capacity
-Food & beverages ‘More food outlets

Services ‘More food waste



AUDIT - WASTE STREAM

Where does waste produced 49% goes to
by SUB operations end up?? the Landfill
(Based on AMS Waste Audit and Waste (88 000 kg/year)

Management Plan, 2010)
25% is
recycled

26% is composted

at South Campus
(in-vessel unit)












COST IN-VESSEL

IN-VESSEL

TIPPING FEES

S0.378/kg

Purchase + Operational
Running at cost-recovery?




COST IN-VESSEL

IN-VESSEL

TIPPING FEES

S0.378/kg

Purchase + Operational
Running at cost-recovery?




COST LANDFILL

LANDFILL

LANDFILL FEES
$107/T > $182/T

TIPPING FEES

$0.107/kg

UBC must pay
Operational




COST LANDFILL

LANDFILL Greenhouse
gases from:

1) Vehicles
2) Landfill gas
(CH, CO,)
TIPPING FEES
$0.107/kg
UBC must pay

Operational




LANDFILL GAS
FOOD LANDFILL
WASTE > I GAS

METHANE HAS 23X MORE
GLOBAL WARMING POTENTIAL

CONTRIBUTION FROM LANDFILL TO
CANADA’S TOTAL METHANE: 38%



REVIEW USING 3-Ps

dPeople
Planet
Profit



REVIEW OPTIONS

IN-VESSEL anore | worms

PEOPLE:

- 0O/SO/M X

- Green jobs v
PLANET:

- All food, CV
- Recycles V

- Compost ok
- Overall v
PROFIT:

- Higher cost X
- Cost-recovery ?

$0.378/kg

- Cost-recovery ?

PEOPLE: PEOPLE:

- 0/SO/M X - Engaging Vv

- Green jobs X - Green jobs V
PLANET: PLANET:

- All food, C X - Pre-C, C/paper ok
- Recycles X - Recycles V

- Compost X - Compost Vv

- Overall X - Overall Vv
PROFIT: PROFIT:

- Rising cost X - Lower cost V

- Cost-recovery ?

$0.107/kg 1 $0.143/kg



COST WORM COMPOSTING
WORM

COMPOSTING

Purchase: $16 621
Operations: $71 760
C/Yr: $ 8838

Assume: 10 year lifespan,
and student wage rate

$0.143/kg

LANDFILL: $0.107/kg
IN-VESSEL:$0.378/kg



MAJOR STEPS

Small bin & Medium bin
- Large/Institutional

‘New support (staff,

managers)

‘Created 1 green job

Student, staff, faculty

engagement, learning



CURRENT STEPS

Business plan

‘Financial feasibility

Profit or cost-recovery

Testing

‘Production/diversion LPeople
Quality dPlanet
Literacy QProfit

‘Writers, videography



SUMMARY

‘Worm composting in kitchen operations
Small > Medium - Large

‘Environmental benefits

Supplement in—-vessel as waste mgmt option
‘Minimizes landfill disposal

‘Engages people

‘Creates high—quality, valuable product

Reduces costs
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UBC Wood Science, Vincent Leung



Unless someone like you
cares a whole awful lot,
nothing is going to get better.
It's not. ~ Dr. Seuss ~



On-site Composting
of Food Waste in the
NEW SUB

——>






SEEDS Project in 2011

Feasibility of Worm Composting in
the AMS Prep Kitchen

Challenges, Benefits, Logistics






NEW SUB APPROVAL in 2012 for
TWO LARGE WORM BINS

. Upfront Capital Cost: $17 000
. COST: $8 838.1 O/year (includes labour)

INSTITUTIONAL
SIZE BIN

TWO 1.5m X5m



Yellow = space
already
reserved for
worm
composting









HOW DOES IT WORK?

Automated,
programmable
systems

Temperature,
moisture, heating

Indoors/outdoors

Small footprint,
volume reduction

Carbon sources vary

Odour control (vents,
biofilters)

Require care
All wastes accepted
Contamination



Criteria for On-Site Machine

Q Environmental Effectiveness
Q Cost-Effective
d Proven technology
A Feasible
dFootprint
QHook-ups (electrical, venting)
A High Quality Product

A Connects to Local Food

A Educational Value

1 Engagement Opportunities
d Green Economy/Jobs

A Shift in Culture
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