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Strategic Waste Management Plan (SWMP) — Final Report
The City of Yellowknife

Executive Summary

The 2018 Strategic Waste Management Plan builds on the waste reduction goals of the Corporate
and Community Energy Plan and previous waste composition studies, composting projects and waste
management plans to provide environmentally responsible waste management solutions that are cost-
effective and address concerns and expectations of the public and stakeholders.

The plan incorporates additional programs including:

« Community elements such as government leadership, social marketing, branding,
zero waste public events and improvements to public spaces recycling.

« Enhancements to the backyard composting campaign, depot recycling system,
curbside garbage system (user pay) and enhanced multi-family recycling.

« Industrial, commercial and institutional initiatives such as waste diversion assistance,
business recognition, food waste diversion, enhanced recycling and construction /
demolition waste diversion.

« Incentives and regulatory mechanisms including additional differential tipping fees
and disposal bans.

The plan will be implemented on a foundation of public consultation and program pilots to encourage
high levels of support, engagement, and ultimately success.

Program elements are outlined in the following table:
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Option Type Option

Education / Government leadership

Promotion Overall e Review and update internal procurement policy to encourage reduction,
Approaches reuse and recycled content.

Develop a consistent comprehensive waste diversion program for all City
and public buildings and operations.

Community engagement

Develop a community engagement plan to promote waste reduction
and diversion initiatives and leverage existing environmental networks.

Community-based social marketing

Continue to build internal capacity in community-based social marketing and
integrate these approaches into all program designs and implementation.
Expand marketing efforts for existing programming to improve participation
and address specific behaviour issues.

Branding

Continue using the City of Yellowknife waste branding to ensure a consistent
program look and messaging throughout City waste reduction initiatives.
Initiate a cooperative design process between The City and the contractor
for recycling infrastructure to improve consistency in bin design, colours and
signage.

Social Media

Investigate SmartPhone apps that can help to remind residents of waste
management services and diversion opportunities.

Enhance The City’s website to provide more information related to

The City’s waste reduction and waste management services, and
incorporating more interactive features.

Public spaces recycling

Pilot new and improved signage at existing public recycling bins, including
assessment of participation and contamination levels, as well as an
advertising campaign.

If the pilot is successful, all litter bins in public spaces should be replaced,
over time, with multi-stream bins and supported by ongoing promotional
activities.

Zero waste public events

Promote the Yellowknife Sustainable Event Checklist to event organizers.
Require event organizers to prepare a waste management action plan
including waste reduction and diversion elements as part of special
events permits.

Continue to, and expand the program of, providing highly visible garbage
and recycling containers to public events that are consistent (colours,
signage) with other public space and municipal recycling initiatives.
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Option Type

Option

Residential Waste

Backyard Composting

Reduction/ e Continue to promote, and expand, the backyard composting awareness
Curbside Organics

e Consider expanding the collection program to encompass MF and additional
residences outside the current service area.

e Deliver ongoing CBSM campaign to encourage Green Cart use and limit
contamination.

Expanded recycling sorting categories — Blue Bin Stations

e Require residents to sort materials into additional plastics and paper

categories to improve marketability of recyclables.
User-pay/volume limitations

e Inthe future offer a voluntary smaller waste container option that is

associated with a lower fee.
Enhanced multi-family diversion programming

o Work with the recycling contractor to develop a targeted multi-family
social marketing program.

e As a launch to the campaign, provide in-suite recycling containers.

Expanded residential organics collection — multi-family

e Work with the waste collection/hauling contractor for the duration of the
multi-family organics collection pilot at the Northview complexes.

e Work with the waste collection/hauling contractor to develop a social
marketing program specific to multi-family residents.

e As a launch to the campaign, provide in-suite containers for recyclables and
a kitchen catcher for organics (one for every unit in every building)

e Due to the scale and potential capital costs associated with a multi-family
organics program, a year-long pilot project is recommended. The pilot would
allow The City to test organics collection with the multi-family sector and
determine the desired program methodology — either by City service through
a contractor, or by amending the Solid Waste Management Bylaw (4376).

Industrial, Waste diversion assistance

Commercial and
Institutional Waste
Reduction

e Provide technical and information assistance to businesses and institutions
that want to implement waste diversion programs.

ICI recognition

e Enhance the recognition program for businesses achieving high standards
in waste diversion.

ICI food waste diversion
e Expand the pilot ICI food waste collection program, including promotion
and education materials and training of staff at participating businesses,
to identify specific opportunities and barriers to success.
e Incorporating results from the pilot, introduce a community-wide promotion
of ICI food waste collection service options.
e Support ICI locations that want to implement on-site composting.
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Enhanced ICI recycling collection

Work with the hauling contractor to design and implement alternate
collection options for businesses in areas that present challenges to
effective participation in diversion programs.

Consider providing municipal buildings with recycling services as an add-on
to the multi-family recycling program

Expanded C&D diversion opportunities

Expand the wood recycling program to include all clean (uncoated)

wood waste.

Separate clean drywall loads for diversion in the composting program.
Assess the potential benefits of adding more aggregate diversion
opportunities at the SWF.

Encourage all scalehouse operators/staff to encourage contractors to drop-
off reusable items at the ReStore whenever possible.

Collaborate with the ReStore to encourage more donations, visitors and
ultimately move material more quickly.

Infrastructure and
Operating
Enhancements
Infrastructure and
Operating
Enhancements

Weigh Scale

Purchase a second scale so all vehicles can be weighed in and out at the
SWF.

If purchasing a second scale is cost prohibitive, over a period of one month,
all self-haul loads should be weighed in and out and an average determined
for use in the future.

OR

Implement a scale traffic control system, where vehicles drive over the scale
both inbound and outbound.

Complete a landfill traffic monitoring study to review the options for better
reporting of load weights.

Composting Site

Staff should develop a template form that can be used to document routine
inspections of the composting facility.

Staff should correct the reference to pathogen time and temperature
requirements on page 24 of the Operations and Maintenance Manual to
make it consistent with the information provided on page 30.

Staff should take advantage of the ability of spreadsheets (or other software)
to electronically track process data and develop trend charts.

A more complete discussion of the protocols for leachate sampling should
be included in the Operations and Maintenance Manual.

Increasing the amount of coarse amendment in the composting piles
Equipe front-end loader used at the site with an over-sized bucket
Repair/complete electric safety fence to prevent potential safety issues
resulting from human-bear interactions.

Install knotted ropes or rope nets/ladders around edges of leachate pond.

Salvage Area

Develop a separate area where material can be donated and picked up
without entering heavy traffic areas of the SWF or go across the scale.
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Option Type

Option

Regulatory Options

Differential tipping fees

e Create a financial incentive for diverting recyclable and compostable
materials through a system of differential tipping fees at the Solid
Waste Facility.

Disposal bans

e Consider implementation of disposal bans for waste materials that have an
existing collection and processing infrastructure in place.

Residential mandatory recycling / source separation

e |f promotion and education and financial incentives such as pay-as-you-
throw garbage collection do not provide the desired level of residential
program performance, implement curbside collection bans for all organics
and recyclables that are part of both programs.

ICI mandatory recycling / source separation

e Once adequate alternatives exist for ICI organics and recyclables, if ICI
diversion expectations are not met, require all businesses to participate in
diversion programs.

Solid waste management bylaw
o Update the bylaw regularly with new diversion program implementation.

Residuals
Management

Disposal Operations
e Confirm any operational requirements imposed by Transport Canada

Landfill Analysis

e Conduct annual airspace monitoring
e Develop a Design and Operations Plan for the SWF

Landfill Financials

o Disaggregate financial tracking for different portions of the SWF
e Update the economic analysis for the balefill facility

WIE Technologies
e Calculate the potential landfill cost savings if waste disposed is reduced
by 75%.

e Consider a detailed, site specific study into the cost of transporting heat from
a WLE facility located at the solid waste facility and feeding this heat into a
new and/or existing district energy system.

Monitoring and
Reporting

e Implement a comprehensive reporting system that provides the level
of material breakdown to evaluate performance in different sectors.

e Conduct on-site and load audits to assess breakout of waste from
various sectors.
Develop an analysis and reporting tool based on Geoware scale data.

e Incorporate environmental benefits calculations into the reporting system.
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1 Introduction

In August 2017, sonnevera international corp. (sonnevera) was contracted by The City of Yellowknife
to complete a Solid Waste Composition Study and Strategic Waste Management Plan (SWMP) that
will direct the City’s solid waste and recycling initiatives for the next 5 to 30 years.

This resulting SWMP provides environmentally responsible waste management solutions that are cost-
effective and address concerns and expectations of the public and stakeholders.

1.1 Council Vision

Council approved the Community Waste Management Strategic Plan in 2001 which contained the goal
of 40 percent diversion within the next 10 years. This goal was not met, and has subsequently been
replaced by targets within the Community Energy Plan, which are outlined in Section 2.2.

1.2 Plan Objectives

The SWMP’s objective is to provide city decisions-makers with a high-level assessment of the current
state of waste generation in Yellowknife and provide direction on the future design of reduction and
diversion plans that will extend the life of the City landfill.

The options selected for inclusion in the SWMP have been selected with the following objectives in mind:

« Encourage and support waste minimization behaviours;

« Recognize that convenience and accessibility are critical to maintaining community support;

« Create measurable environmental benefits, such as decreasing the annual per capita
disposal rate;

« Support sustainable waste management on a regional level; and

« Optimize diversion potential and cost to derive the best value.
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2 Background

The City of Yellowknife is the capital city of the Northwest Territories, situated on the northern shore
of Great Slave Lake. It has the largest population of any city or town in the Northwest Territories with
approximately 21,000 residents. The City has seen a very slight increase in population since 2011.

The City operates a successful waste management service that includes collection of recycling, organics
and garbage, and owns and operates their own solid waste facility. With the growth of the city, as well as
public expectations for progressive environmental programs and services, The City strives to have

its solid waste programs and services meet community expectations. It is with this in mind that The City
recently completed its four-year plan to provide single family residential Green Cart service to the entire
city. In conjunction with Green Cart roll-out, The City successfully expanded, and continues to expand,
its Centralized Composting Project at the Solid Waste Facility; making high quality compost right onsite.

2.1 Waste Management Plan, Waste Composition Study History, and Centralized Composting
Project Reports

The City of Yellowknife prepared its first Waste Management Plan in 2001 and a Waste Composition
Study was completed in 2007 by Gartner Lee. These plans have been the basis for the programs and
services that are in place today. This section provides a brief overview of the previous Plans and reports
on their implementation status.

2.1.1 2001 Waste Management Plan

EBA Engineering completed a waste management plan and consultation sessions in 2001,
recommending The City of Yellowknife adapt a zero waste goal. Additional recommendations included
banning cardboard from disposal by the Industrial, Commercial, and Institutional (ICl) sector and
commencement of a composting pilot program.

2.1.2 2007 Solid Waste Composition Study and Waste Reduction Recommendations

2007 was the first year The City of Yellowknife commissioned a waste composition study. The study
findings presented results for three waste streams: Single Family, Large Commercial and Multi-Family /
Small Commercial. The three largest components of the waste generating sectors were reported

as follows:

Single Family

o 21% paper products, 40% organic waste, 16% plastic
Large Commercial

o 50% paper products, 25% organic waste, 13% plastic
Multi-Family/Small Commercial

o 38% paper products, 22% organic waste, 11% plastic

Due to the large amount of organics, as well as paper and plastic recyclables found in the waste stream,
the two main recommendations from the report were to:

1. Enhance programs for marketable recyclables

2. Develop a program to manage organic waste, specifically food waste

These audit results are compared to the 2017 study later in this report in the Waste Composition Results
section on page 14.
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2.1.3 2008 Initial Feasibility Study and 2012 Centralized Composting Pilot Project Final Report

Between 2009 and 2012 the City of Yellowknife carried out a Centralized Composting Pilot Project
(CCPP) to determine the feasibility of expanding composting in the city. The design of the CCPP was
based upon recommendations in the Study of Options for a Centralized Composting Pilot Project in the
City of Yellowknife written by Ecology North, in collaboration with the City, in 2008.

Food and yard waste was collected mainly from the industrial, commercial, and institutional (ICI) sector
for the pilot project. Approximately 20 businesses and institutions participated in the CCPP, including
restaurants, grocery stores, the correctional facility, schools and the hospital. In 2011, two multi-family
buildings were added to the program. Additional Yellowknifers interested in the pilot program were also
able to participate by dropping off their organic materials in a designated bin at the Solid Waste Facility
(SWF). Efforts were made to enable people organizing public events to include centralized composting
as part of their event.

Between September 2009 and December 2011, 615 tonnes of organic feedstocks and carbon
amendments were processed at the composting facility. Compost windrows were turned one to two times
per week with a loader and watered using a pump and fire hose to ensure active composting during the
summer months at a minimum.

Due to the success of the pilot program, recommended actions to expand the CCPP included
constructing a larger composting facility, expanding ICl and multi-family sector organics collection,
and planning a program for residential curbside organics collection.

2.2 Corporate and Community Energy Plan

Waste management is one of the sectors identified in the Corporate and Community Energy Plan
(the Energy Plan) and has been assigned GHG reduction targets, as shown in Table 1.

Table 1: Corporate and Community Energy Plan Community Action ltems
and GHG Reduction Targets for Waste

Full City Organics collection aiming for
80% diversion rate by end of 2025
Full separation of Cardboard from waste streams 100% of cardboard is diverted by 2025 5025 9%

Full residential organics pick-up

Overall, the Energy Plan states the possibility of reducing GHG emissions by 9,185 tonnes (17% of
targeted reductions) in the waste sector, if tied to a strong waste management plan. As a part of the
waste management plan, it calls for waste diversion targets that align with the overarching GHG targets.
Also, it points directly to the need to make amendments to the solid waste bylaw, such as enacting
disposal bans on cardboard and organics. The timelines associated with these tasks were identified

in the following table in the Energy Plan.
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Table 2: The Energy Plan Tasks and Timelines for the Waste Sector

Waste Management

|corporate|community| 2006 | 17 | 18 | 19 | w | a | 2| 3| a]| »

10.1 Waste Management Study

Commission waste audit and
waste management strategic plan
Implement cardboard ban by 2022 . []
Implement organics ban by year
2022

Provide multi-family units (MFUs)
with information on how best to
separate waste. By 2020, City aims . .
to ensure that all MFUs have
proper means to sort residential

2.3

Methodology

During the development of this SWMP, several tasks were completed to define the recommendations for
Yellowknife’s future waste management system. Those tasks included:

Gathering and reviewing existing historical reports and data on solid waste management
in Yellowknife

Site visit to the Solid Waste Facility (SWF)

Participating in (truck ride-alongs) residential organics, commercial front-end-load, and
commercial roll-off collection services (Kavanaugh Waste Removal Services)

Interviews with key stakeholders
Waste composition study at the SWF

One-on-one public consultation with a Waste Strategy display at the Multiplex during the
Halloween Skate

An on-line survey for businesses
Community stakeholder consultation at Northern United Place Auditorium
Consultation meetings with a variety of stakeholders including:

— Yellowknives Dene First Nation (N’dilo and Detah)

— Government of the Northwest Territories, Environment and Natural Resources
— Ecology North

— Yellowknife Farmers’ Market

— Northview Apartment REIT

— Food Rescue Yellowknife

— Dream property management company

— Habitat for Humanity ReStore

— Kavanaugh Waste Removal Services (Kavanaugh)

Compiling and assessing best management practices for application to Yellowknife

Preparing a comparative assessment of waste management programs in other similar and nearby
municipalities

Review of The City’s waste management budget
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The stakeholder consultations were conducted on an individual and group basis to determine potential
barriers, opportunities and customer needs. The waste stream analyses and waste composition study
provided insight into trends specific to Yellowknife and allowed diversion potential to be estimated.

A review of best practices in communities with similar characteristics to Yellowknife identified potential
approaches that could be implemented in Yellowknife, including economic incentives, regulatory
mechanisms and voluntary measures.

The recommended options presented in this document were selected based on a thorough understanding
of the current system, preferences identified during stakeholder consultation and their success in
comparable jurisdictions. The selection of options also considered The City’s Energy Plan and previous
diversion program plans.
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Existing Waste Management System and Waste Characterization

There are well established waste management programs and infrastructure in Yellowknife and this Plan
is intended to build on the success of the existing system. The following is a brief summary of the key
components of the waste management system in Yellowknife followed by data on waste generation,
diversion and disposal.

Policy

The City’s Solid Waste Management Bylaw No. 4376 gives The City control over garbage and
organics collection services to single family residential properties. Consequently, The City,
through its sole contractor, Kavanaugh, provides collection services to all single family homes.
Multi-family residences, defined as five or more units, and the industrial, commercial, and
institutional (ICI) sector are also serviced by Kavanaugh, but this service is not controlled by The
City. This waste management system is fairly common, with The City only being responsible for
providing service to the single family sector.

The City’s Fees and Charges Bylaw No. 4436 houses the Tipping and Solid Waste Related Fees.
These include the Solid Waste Facility commercial tipping fees and the single family solid waste
levy ($21/month in 2017).

To encourage use of recycling (depots) and organic services (Green Cart), residents are limited
to the use of their single garbage cart — no excess bags or bins are permitted, unless residents
pay a second solid waste levy.

Education and Promotion

Amnesty Day and Week at the Solid Waste Facility (free garbage disposal for residents)
The City publishes brochures/guides on composting and recycling
Backyard composter subsidy and backyard composting education program

Centralized compost program education through visits to participating businesses and institutions,
visits to participating multi-family buildings, facilitated youth and adult programs during special
events, etc. Educational activities led by Ecology North with financial support from the City.

Previously twice/year household hazardous waste round-up for residents. Although this is
discontinued, the City now accepts residential HHW at the Solid Waste Facility year-round.
Ecology North Fix-It Fairs to facilitate knowledge-sharing and the repair of broken items

Aurora Arts Society Trashformation — annual exhibition of art pieces created from items salvaged
from the Solid Waste Facility

City ‘Curbside Giveaway Weekend’: residents place unwanted items on the curb in front of their
property with a FREE sign. People can then roam their neighbourhoods to see what treasures
await.

City publication ‘What to do with unwanted items’ guide — directing people where they can take
gently used items — i.e., thrift store locations, etc.

Online information on the City website on recycling, composting and waste management,
including the ‘Waste Wizard’ application: https://www.yellowknife.ca/en/living-here/recycling.asp
Annual ‘Zero Waste Forum’ held each year in collaboration with Ecology North during Earth Week
in April

During this public forum, the City updates residents on all waste management and waste
reduction related initiatives, seeks feedback from the public, and presents recycling awards

to individuals, businesses & institutions helping the City move towards zero waste:
https://www.yellowknife.ca/en/living-here/recycling-award-winners.asp

Extensive organics and beverage container collection program at Folk on the Rocks —

Ecology North

Educational guided tours of the Compost Facility for the general public and specific school groups
Ecology North Waste Reduction Week annual educational events, films and speakers



https://www.yellowknife.ca/en/living-here/recycling.asp
https://www.yellowknife.ca/en/living-here/recycling-award-winners.asp
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Reduction and Reuse Programs

Salvage area at the Solid Waste Facility

The Habitat for Humanity ReStore

Food Rescue Yellowknife program

Various thrift stores in Yellowknife

Paint exchange area at the Solid Waste Facility
Large item pick-up at specific times of the year

Recycling

Blue Bin Stations are located around town for residents to drop off their separated recyclables
Blue Bin Station at the landfill for businesses to use

Materials collected through the Blue Bin Stations are baled at the SWF and shipped to Edmonton
(Cascades) for further processing

Yellowknife’'s Solid Waste Facility provides a broad range of additional recycling / diversion
opportunities, including scrap metal, appliances, asphalt,electronics, yard waste, batteries,
propane tanks, tires, pallets and household hazardous waste (HHW)

Kavanaugh provides cardboard recycling to some businesses with the material also being baled
at the SWF and shipped for processing. Some large commercial businesses manage their
recyclables internally, baling materials (e.g., cardboard) on-site and shipping them back to central
warehouses (A known example of a businesses includes Canadian Tire)

There is a private company, Precision, that takes scrap metal, from The City and residents
directly, for recycling

Composting

City-wide Green Cart program for food and yard waste rolled out in 2017

The City composts organics from the Green Cart program at the SWF (Centralized Compost
Program). The operation of the composting process is provided through contract with Ecology
North

Additional yard waste drop-off is available at the SWF
There is one public organics collection bin located downtown that is available for residents to use

Centralized Compost Program looks forward to supporting multi-family residents to join in the
near future

Local penitentiary has a composting program

Garbage Collection

Residential garbage collection (Black Cart) is provided by The City to all single family residences.
The collection is provided through contract with Kavanugh

Businesses and institutions receive garbage collection directly from Kavanaugh

Construction and demolition projects must hire their own waste removal service or haul it
themselves to the landfill

Disposal

The Yellowknife SWF is owned and operated by The City

All municipal solid waste is baled before being landfilled. The baler was purchased in 2008,
replacing the previous one that was over 15 years old

The landfill is a Class Il landfill and began accepting waste in 1974. Based on current calculations
for this project, the balefill facility area has an estimated 10 years of airpsace remaining at the
current disposal rate.

There is only one scale at the SWF and customers do not typically “weight out” as long as they
are registered customers and have tare weights recorded. Self haul loads are assigned an
assumed weight (147 kg)

The SWF is unique in the fact it has a designated salvage area where residents can take
materials
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Household Hazardous Waste (HHW)
« A HHW, including motor oil, collection area has been set up at the SWF where HHW is collected
for a minimum $10 load charge from residents. Materials collected at the depot are recycled or
properly disposed of.

Financing
« The financing of solid waste services in Yellowknife is based primarily on user fees for the type of
service rendered (collection or disposal). These fees are labelled as the “Garbage Levy Fee” for
single family residences and “Tipping Fees” at the landfill. These revenue streams are shown in
Figure 1.
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Figure 1: Solid Waste Management Fund Revenue

3.1 Disposal, Diversion and Waste Generation
In 2017, 24,289 tonnes of waste from the City of Yellowknife were landfilled at the Solid Waste Facility.
This translates to a disposal rate for the City of Yellowknife in 2017 of over 1100 kg per capita, which

is more than 400 kg above the Canadian average of 701 kg per capita (Stats Can 2014), as shown in
Figure 2.
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Figure 2: Historic Yellowknife Waste Disposal (kg/capita) with Canadian Average
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Waste disposed at the SWF is evenly split between the three sectors: Construction and Demolition
(C&D), Industrial, Commercial, and Institutional (ICI) and Residential, as shown in Figure 3.

Residential
30%

Figure 3: Waste Disposed by Sector

ICI customers having a contract with the waste hauler, Kavanaugh, contributed the highest amount of ICI
garbage being sent to landfill, at 91 percent of the total waste disposed. Other ICI customers that haul
their waste directly to the SWF contributed 7 percent of the total waste to landfill. City facilities also
contributed two percent and Public Spaces (garbage bins/containers located around town) contributed
less than one percent, or just over 41 tonnes. These results can be viewed in Figure 4.

. <1% = Kavanaugh
0

City
Services

® Other ICI
Customers

Public
Spaces

Figure 4: ICl Waste Disposed by Customer Type

The residential sector contributed nearly 7,000 tonnes to landfill, or 30 percent of the total waste
disposed, as shown previously in Figure 3. Uniquely, Yellowknife’s Residential Self-Haul loads reportedly
contributed the greatest amount of waste to landfill from the residential sector at 63%, or 4,358 tonnes.
Only 22 percent of the waste was generated by single-family homes and 15 percent was brought to the
SWEF as self-haul loads for no charge during Amnesty week(s).
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Figure 5: Residential Waste Disposed by Customer Type

The unusually high amount of waste disposed by self-haul loads in Yellowknife may be because of
inaccurate weights recorded at the weigh scale. Most self-haul loads are not weighed in and out, and
instead are assigned an average 147 kg on entry. This is an extremely high average load for self-haul
vehicles, and is likely causing an inflated cumulative weight in the data. Recommendations to mitigate

or prevent this issue in the future include installing an additional scale to allow for weighing in and out,

or determining a more accurate average weight to assign to self-haul loads by weighing customers in and
out for a month’s time. These recommendations are discussed further in the Infrastructure and Operating
Enhancements section.

The City of Yellowknife diverted a total of 3,549 tonnes in 2017 through recycling and composting from
the residential and ICI sectors. Material diverted includes recyclables from the residential Blue Bin
Stations, organic material from the residential and ICI sectors for composting, and recycling from the ICI
sector (mainly consisting of cardboard). With the current diversion of these materials, this equates to a
rate of about 13% as shown in in Figure 6.

Total
Waste
Diverted
13%

Figure 6: Yellowknife Diversion

With Yellowknife diverting 3,549 tonnes in 2017, that equates to about 170 kg/capita diverted. This is
slightly above the Territorial average of 151 kg/capita and about 80 kg under the national average of
253 kg/capita. (Stats Can 2014)

Yellowknife’s ICI sector contributed the most amount of material for recycling in 2017, at 60 percent of the
total materials recycled including cardboard, boxboard, paper, plastic, newspaper and mixed recyclables.
The residential sector contributed about 40 percent of the overall recycling materials brought to the SWF
as shown in Figure 7. However, it is noteworthy that some of the 40 percent is also from the ICI sector,
however the amount cannot be determined. That is because the recycling tonnage collected from the
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Blue Bin Stations across the city (residential recycling) is coded in Geoware with the same account code
as some IClI recycling dumpster loads. For example, businesses that have the same Geoware recycling
account coding as the residential Blue Bin Station material are Avens Manor (seniors independent living),
Sissons School, and Mildred Hall.

Residential
40%

Figure 7: Recycling Diversion by Sector

562 tonnes of organics were diverted through the Centralized Composting Program in 2017, plus an
additional 267 tonnes of tree branches. Most of this material is from the residential Green Cart program.
However, the Green Cart program did not expand to all city single family homes until Fall of 2017.
Therefore, this organics diversion amount is expected to increase significantly in 2018 with the Green
Cart expansion and going forward with the addition of multi-family and ICI organics collection programs
in the city.

Differing from recycling diversion, organics diversion mostly occurs in the residential sector. 72 percent
of organics diversion is a direct result of the newly implemented Green Cart Program. The ICI sector
contributes only 28 percent of the organic material as shown in Figure 8.

Residential
72%

Figure 8: Organics Diversion by Sector

The amount of material diverted in Yellowknife has shown a downward trend from 2013 to 2016. In 2017
diversion increased significantly to over 3,500 tonnes. This is due to the completion of the city-wide Green
Cart roll-out in the Fall of 2017, which is also expected to cause a continued increasing trend in 2018.
2012 had particularily low recycling tonnages due to a low amount of scrap metal being collected that
year. These historical recycling tonnages can be viewed in Figure 9.
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Figure 9: Historical Recycling Weights

Similar to most cities in Canada, a very large portion of the recycling stream is cardboard (1,133 tonnes in
2017). This is especially true when commercial recycling is factored into the data. Additionally,
Yellowknife has a large amount of scrap metal diversion (1,161 tonnes in 2017), having their own
processor located on the boundary of the city. Hence, as shown in Figure 10, cardboard and scrap metal
make up the largest amount of recyclable material diverted in Yellowknife.

1200
1000
800
600
400
200

Tonnes

Figure 10: Recycling Tonnages 2017




Strategic Waste Management Plan (SWMP) — Final Report
The City of Yellowknife

3.2 Waste Composition

The scope of the study involved a physical composition audit of samples selected from inbound solid
waste (garbage) loads received over a one-week sampling period at the City of Yellowknife SWF.
Sources of waste targeted for the audit included: residential (curbside), multi-family, industrial,
commercial, and institutional (ICI), construction and demolition (C&D) and self-haul. In addition, a sample
of organic waste from the Green Cart program was audited to observe contamination levels. The waste
composition audit study period took place from October 2" through October 6, 2017.

For a full report on the waste composition event see Appendix A.
3.2.1 Waste Sampling Process

The general audit approach and methodology was based on generally accepted audit approaches and
guidelines (e.g., CCME Recommended Waste Characterization Methodology).

Auditors selected sample loads at random but ensured that a variety of sources were represented. Loads
selected for the audit were categorized as Self-Haul (cash drop), Small ICI/Multi-Family, Large ICI, C&D
or Curbside (Single Family Residential). A total of 26 inbound loads, plus one organics load saved from
the previous week, were sampled over the course of a one-week audit period.

Table 3 Number of Samples Audited by Source

Number of Samples
Souce of Waste

Audited

Curbside 6
Multi-Family/Small ICI 7
Large ICI 6
Self Haul 2
C&D 5
Organics 1

Total 27

The detailed composition audits included sample extraction from the loads selected for auditing. After
a load tipped in the sorting area, the team would extract a representative sample. A sub-sample of a
minimum 100 kg was randomly collected from each load, weighing the selected material before sorting
to ensure that the target weight has been achieved before physically auditing.

All samples extracted for the physical audits were hand sorted and weighed separately (into individually
tared bins) into one of 32 material categories (e.g., Newsprint, Recyclable Glass Containers, Clean
Wood, Textiles, etc.).

Once all the waste material was classified and weighed, it was disposed of with the assistance of facility
staff by pushing material away from the sorting area and into the designated tipping area.
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Figure 13: Waste Sorted by Material Type Figure 14: Landfill Staff Moving Sample

3.2.2 Results
3.2.2.1 Single Family Garbage

Figure 15 illustrates the composition, by weight, of the six curbside (residential) garbage samples audited.
Recyclable materials accounted for 19% of the stream, with recyclable paper representing 10%,
recyclable plastics five percent, recyclable metal containers two percent, and recyclable glass containers
two percent. Organics contributed 38% of the stream, with food waste being the primary component
(29%), followed by food soiled paper (6%), and yard waste (4%). The primary components of the other
materials were diapers & sanitary waste (14%), non-recyclable plastic bags & film (6%, e.g., garbage
bags, chip bags, laminated pouches, etc.), other waste (6%, e.g., vacuum contents, wax, composite
materials), and textiles (6%).
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Figure 15: Curbside Garbage Composition (by weight)

Comparing these single-family results to the original 2007 waste audit, the amount of organic material has
stayed relatively consistent at 40 percent (previously, in 2007, it was 38 percent). However, the amount of
recyclable material in the garbage has decreased since 2007 by over 15 percent. It is important to note
that it is difficult to provide detailed comparisons of the results of the two audits, as differences in factors
such as methodology are unknown. Ensuring waste audits are conducted with equivalent methodologies
can help provide comparisons going forward.

3.2.2.2 Multi-Family & Small ICI

Figure 16 illustrates the composition, by weight, of the seven multi-family residential/small ICI garbage
samples audited. It should be noted samples collected from overhead trucks were classified as multi-
family/small ICI (e.qg., restaurants, schools, hotels, offices, retail shops), as these loads typically contain
mixed waste from several properties collected on a route. Recyclable materials accounted for 21% of the
stream, with recyclable paper representing 14%, recyclable plastics four percent, recyclable metal
containers two percent, and recyclable glass containers one percent. Organics contributed 37% of the
stream, with food waste being the primary component (24%), followed by yard waste (7%), and food
soiled paper (6%). The primary components of the other materials were diapers & sanitary waste (9%),
textiles (6%), miscellaneous rigid plastic (4%), and other waste (4%, e.g., vacuum contents, cigarette
butts, filters, etc.). Also noteworthy within the multi-family/small ICI garbage was deposit beverage
containers at two percent.
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Figure 16: Multi-Family/Small ICI Garbage Composition (by weight)

Similar to the single-family waste stream, the amount of organic material has drastically increased since
2007, by 15 percent. Recyclable materials ending up in the garbage has however decreased significantly,
by over 20 percent.

3.2.2.3 Large ICI

Figure 17 illustrates the composition, by weight, of the six large ICI garbage samples audited. It should be
noted samples collected from roll-off trucks were classified as large ICI (e.g., grocery stores, big box
retail, shopping mall, penitentiary). Recyclable materials accounted for 30% of the stream, with recyclable
paper representing 26%, recyclable plastics four percent, recyclable metal containers less than one
percent, and recyclable glass containers less than one percent. Organics contributed 41% of the stream,
with food waste being the primary component (31%), followed by food soiled paper (9%), and yard waste
(1%). The primary components of the other materials were non-recyclable plastic bags & film (6%), non-
recyclable paper (4%), other waste (4%, e.g., soap, wipes, sweepings, composite items, etc.), and textiles
(4%).
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Figure 17: Large ICl Garbage Composition (by weight)
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The large ICI sector experienced an increase in organic material ending up in the garbage compared to
2007 audit results — 16 percent. The amount of recyclable material in the garbage has since been cut
approximately in half, but still has the highest percentage of all the sectors audited.

3.2.24 Self-Haul

Figure 18 illustrates the composition, by weight, of the two self-haul garbage samples audited. It should
be noted that self-haul samples were pulled from roll-off bins, which contained a mix of garbage from
many small self-hauled loads dropped off at the SWF. Recyclable materials accounted for 13% of the
stream, with recyclable paper representing most of it at 11%. Organics contributed nine percent of the
stream, with food waste being the primary component (8%). The primary components of the other
materials were rubble/soil (26%), treated wood (13%, e.g., painted, stained or pressure treated), and
other renovation waste (10%).

Total
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Material
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Total Other
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Figure 18: Self-Haul Garbage Composition (by weight)

3.2.25 Construction and Demolition (C&D)

Figure 19 illustrates the weighted composition of the five C&D garbage samples audited. It should be
noted that due to the bulky nature of C&D loads, they were visually audited by volume, then converted

to weights using volume/density conversion factors. Mixed renovation materials (e.g., mostly drywall,
insulation, flooring, etc.) were the largest component of the C&D loads at 44%, followed closely by

clean wood (e.g., dimensional lumber, pallets) at 43%. Treated wood (stained/painted, pressure treated,
engineered) contributed nine percent of the C&D waste, while other miscellaneous materials comprised
the remaining four percent (some scrap metal, plastic film, plastic pipes, etc.). It should be noted that due
to the significant variability in C&D related activities (e.g., new construction, demolition, renovation, etc.)
there can be significant variability between composition of C&D waste loads. For example, one of the
loads received during the audit period was >95% clean drywall scraps, while other loads had none.
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Figure 19: Construction and Demolition Garbage Composition (by weight)

3.2.2.6 Organics

In addition to the garbage stream audit, the team looked at a sample of source separated organics that
had been set aside by landfill staff the prior week. Contamination in the sample was found to be low,
with non-compostable materials comprising less than one percent by weight. Food and yard waste were
the largest components, 59% and 28% respectively, with paper and wood making up the remainder.

It should be noted that the composition of this one sample may not be representative of the City’s
organics stream overall.

3.3 Environmental Benefits of Diversion

The environmental benefits associated with diversion of recyclables in Yellowknife include greenhouse
gas emission offsets of just over 6400 tonnes of CO2 equivalent, based on Environment Canada GHG
offset factors for recycling. Organics diversion represents an additional 165 tonnes of CO:2 equivalent.

Using the USEPA’s Greenhouse Gas Equivalencies Calculator, this is the equivalent of the emissions
from 1400 passenger vehicles for one year, or 15,000 barrels of oil, 87 tanker trucks of gasoline, the
electricity use of almost 1000 homes for a year, or the carbon sequestered by more than 170,000 tree
seedlings over 10 years. These equivalencies are useful in communicating program benefits to the public.

Recycling GHG offsets are generally not factored into municipal GHG inventories, since the offsets occur
in a remote location, and cannot be attributed directly to municipal activities (The City is only responsible
for collection of materials, not recycling). However, waste management is one of the sectors identified in
the Corporate and Community Energy Plan (the Energy Plan) and has been assigned GHG reduction
targets, as previously mentioned. It is assumed these benefits are based on landfill diversion and
associated methane emission reductions, but it would be appropriate to mention the global offsets
associated with recycling activities, and flag their relative magnitude, even though they are not directly
part of the municipal inventory.



http://www.epa.gov/cleanenergy/energy-resources/calculator.html
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3.4 Stakeholder Input / Public Consultation

In developing the SWMP, opinions about the current solid waste system and ideas for the future were
sought from stakeholders. Meetings were held with City staff and organizations like the Yellowknives
Dene First Nation (N'dilo and Detah), Government of the Northwest Territories, Environment and Natural
Resources, Ecology North, Yellowknife Farmers’ Market, Northview Apartment REIT, Food Rescue
Yellowknife, Dream property management company, Habitat for Humanity ReStore, and Kavanaugh
Waste Removal Services. Businesses and institutions were interviewed in person and additional input
was gathered though an online survey.

This section summarizes the stakeholder input. This input aided in the assessment and selection of
options for Yellowknife’s future waste management system.

3.4.1 Online Business (ICl) Waste Management Survey Highlights

An online survey was conducted for Yellowknife businesses to determine their current waste
management practices and perceived barriers to diversion (recycling and organics). A total of

33 businesses completed the survey in October with half of those businesses being a Professional
Service. Other business categories included Retail, Food Service, Manufacturing, Hospitality, Multi-family,
Construction, Trucking and several others. Over 65 percent of the businesses surveyed had 10 or less
employees. For a detailed analysis of the survey, see Appendix B.

Although there are some businesses leading waste diversion in Yellowknife, there are a significant
number of businesses that are keen on participating and are looking for additional diversion options.
Very few businesses reported any reuse activities and those that did were mainly related to construction.

The majority of businesses surveyed did not have specific waste management policies or goals, although
more than half of the businesses did state they had undergone changes to their business in order to try to
reduce waste. Most businesses also reported they think it is important to reduce waste in Yellowknife.

The biggest barrier to recycling for businesses was reported to be time and labour. Accessibility was also
identified as a larger issue for some businesses. Similarly, the biggest barriers to organics diversion were
also accessibility and time and labour.

Businesses presented a wide range of actions or programs they felt had the most impact on waste
diversion. Several reported recycling or composting, while other actions included transitioning to
compostable foodware, having a furnace that runs off used oil, donating beverage containers and trying
to repair things as much as possible.

3.4.2 Feedback from the One-on-One Stakeholder Engagement at the Multiplex

Yellowknife residents attending the Halloween Skate at the Multiplex on October 25", 2017 were
approached on an individual, or small group basis, and were asked to contribute ideas on “how
Yellowknife can reduce waste”. Residents placed ideas on sticky notes that were placed on a large board
for others to view. Participants were also asked to place green dots beside the ideas they supported.
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Figure 20: Multi-plex Engagement

The concepts that were provided by Yellowknifers were summarized and grouped into the following
categories.

1.

2.
3.

©

Reduction — residents thought there needs to be more of a focus on reducing waste within

the city.

Promotion — residents expressed the need for The City to highlight its program successes more.
Incentives — residents desire financial incentives to encourage recycling and diversion.
Donation and Reuse — some residents believed there were options available for increased
donation of food and reuse opportunities of certain materials.

Organics — many residents expressed the need for an organics diversion program for multi-
family complexes.

Legislation/Policies — some residents suggested having more legislation in place to require
diversion practices.

Litter — some residents suggested a focus on litter prevention and clean-up through community
programs.

Recycling — residents often wanted easier access to and more options for recycling.
Education and Information — residents highlighted the importance and need for The City to
educate residents on recycling best practices.

For a full review of the stakeholder results, see Appendix C.
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3.4.3 Summary of the Community Discussion at the Northern United Place Auditorium

Over 25 people attended the Community Discussion on Waste, held at the Northern United Place
Auditorium, in Yellowknife on the evening of October 26", 2017. A presentation on the background of
Yellowknife’s waste management system, including recent 2017 waste composition results, was given
to the participants, followed by an interactive discussion on potential future strategy components.

The facilitated discussion generated informative comments on the current system, as well as gained
valuable insight into stakeholders’ opinions on the applicability of future waste management initiatives
in Yellowknife. For a full review of the comments and feedback from the presentation, see Appendix C.

3.4.3.1 Targets

Few attendees were aware of the diversion targets for organics and cardboard, as mentioned in the
Corporate and Community Energy Plan. Attendees highlighted the need for the City to be accountable
to its targets and report back and publish results from measurement towards targets.

3.4.3.2 Current Diversion System

The group thought the current residential waste management system was convenient for those that have
access to a vehicle but is lacking organics diversion opportunities for multi-family complexes. Attendees
also thought not all Yellowknife residents are aware of the diversion options and there is a need for more
education on why certain diversion programs have been implemented.

Attendees did not think the current diversion programs were effective and referenced the current
diversion rate of 12 percent as proof. It was also noted that the current system does not provide options
for recycling or organics diversion to businesses. The discussion brought attention to the lack of diversion
programs focused on the ICI sector.

3.4.3.3 Recycling Program

Cardboard was highlighted as both an area for opportunity for increased diversion by residents and
businesses and an area where some businesses are doing an excellent job. Attendees noted there are

a few businesses in Yellowknife that have good cardboard recycling programs. Many of those being large
corporations that ship cardboard back to central locations for recycling.

Transparency by the City and knowledge of where recyclable materials are ending up was

also mentioned by the group. One attendee noted there must be flexibility in the program due to the
continuous changes in recycling markets. They also asked if there were more opportunities to do some
of the recycling locally.

3434 Organics

The big take-away for organics was that the group wanted a similar program to the Green Cart available
to businesses and multi-family complexes.

3.4.35 Construction and Demolition

The group commented on the opportunities to recycle or reuse construction and demolition material. They
thought materials such as asphalt and wood could easily be reused and that there needed to be targets
for construction and demolition recycling in Yellowknife. There was also strong support for policies and
incentives that would encourage recycling of the material.
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3.4.3.6 Reuse

Some attendees thought the salvage options at the Solid Waste Facility were slowly decreasing and
they wanted to see more access for salvaging. The liability issues around salvaging were noted and
understood by most of the group. However, the group felt there must be additional ways to promote and
encourage reuse in Yellowknife, in a safe manner. The ReStore was provided as a good example of a
safe alternative to salvaging on the Solid Waste Facility site.

3.4.3.7 Success Stories and Opportunities

Although stakeholders identified several areas of concern and opportunities for increased diversion
activities, many participants had examples of success stories. A variety of examples were mentioned,
including the food rescue program, city composting program and Yellowknifers embracing the
Government of Northwest Territories (GNWT) plastic bag fee (25 cents), just to name a few. From the
engagement session, it was clear there is a strong sense of community in Yellowknife that will support
the implementation of additional diversion initiatives.
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4 Diversion Potential

Both the current diversion and additional potential diversion are reported in Table 4 and Table 5 for the
single family residential and ICI sector, respectively. Additional diversion potential was calculated using
the waste composition results for each sector. The percentage of material in the waste stream according
to the audit results was used to calculate a total amount of that material being landfilled based on 2017
disposal rates. It was then assumed an efficient diversion program could capture up to 80% of the total
material.

Table 4: Estimated City of Yellowknife Single Family Residential Diversion Potential

2017 Waste Current Additional
Composition of Diversion 2017 Diversion Potential
Waste Stream (tonnes) (tonnes/year)*
Recyclables 19% 600 1,050
(Blue Bin
Stations)
Organic Waste 38% 400 2,100
(mainly food)
Total 57% 1,000 3,150

*Assumed 80 percent capture rate

Table 4 also clearly shows that the highest potential diversion within the residential sector lies
with organics.

Table 5: Estimated City of Yellowknife Commercial Diversion Potential

2017 Wgs_te Current Additional
Composition : : . ; :
Diversion Diversion Potential
PETEEMELIE O (tonnes) (tonnesl/year)*
Waste Stream y
Cardboard 17% 820 1,100
Other 13% 110 840
Recyclables
Organic Waste 41% 160 2,660
(mainly food)
Total 71% 1,090 4,600

*Assumed 80 percent capture rate

It should also be noted that food waste is concentrated in certain portions of the ICI sector, specifically
restaurants and grocery stores. Therefore, diversion of this material can be approached through a
targeted program directed at these businesses.

With aggressive waste reduction and recycling programs, over 50% diversion in the ICI sector should
be readily achievable. Yellowknife has a distinct advantage in that it has one main commercial hauler,
Kavanaugh, and therefore has greater influence over potential diversion initiatives in this sector.
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The following strategy elements, outlined in Table 6, for enhanced programs and increased diversion
have been identified for The City of Yellowknife, based on needs and opportunities identified, research
into best practices, and initial feedback from stakeholders. Detailed information has been compiled on
these initiatives that may be considered by The City for future program development and is outlined in
Appendix D. In particular, case study examples of programming options have been developed to provide

sonnevera international corp.

Waste Management Strategy

Waste Reduction, Diversion and Residuals Management Elements

guidance on planning and implementation of potential options.

Table 6: Waste Management Strategy Elements

Option Type

Option

Education / Promotion
Overall Approaches

Government leadership

Community engagement

Community-based social marketing

Branding

Social Media

Public spaces recycling

Zero waste public events

Residential Waste
Reduction/ Diversion

Backyard composting

Depot Recycling Systems

Curbside recycling

User-pay / volume limitations

Enhanced multi-family programming

Industrial, Commercial and
Institutional Waste
Reduction

Waste diversion assistance

ICI recognition

Enhanced ICI food waste diversion

Enhanced ICI recycling collection

Expanded C&D diversion opportunities

Infrastructure and
Operating Enhancements

Composting site

Salvage area

Regulatory Options

Differential tipping fees

Disposal bans

Residential mandatory recycling / source separation

ICI mandatory recycling / source separation

Residuals Management

Site development

Airspace consumption

Operational considerations

Monitoring and Reporting

Diversion Tool Calculator
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The diversion potential associated with each potential option is highly variable, depending on a number
of factors, including effectiveness of the communications / education campaign used to promote the
program. For example, focused community-based social marketing has the potential to improve the
performance of diversion programs markedly.

A description of each option and the resources required follows.
5.1.1 Education / Promotion Overall Approaches
51.1.1 Government Leadership

It is very important for The City to lead by example by establishing progressive waste reduction policies
and programs. Providing waste minimization leadership shows commitment to Yellowknife’s citizens,
and acts as a model for local businesses and institutions. This type of initiative is also very likely to

be supported by Yellowknife residents and businesses, as evidenced in the results of the ICI online
survey with over 70 percent of respondents reporting it is very important for Yellowknife to reduce waste.

A leadership role would include green procurement policies that support waste minimization and
aggressive waste minimization programs in all municipal operations. The City of Markham is a good
example of a waste diversion leader; they have implemented the following initiatives within their
municipal operations:

Table 7: City of Markham Department Changes in Zero Waste Facility

Town Oversees Changes

Department

Asset Garbage e Removed all garbage containers from staff work stations and
Management collection offices (went from 500 containers to 45)

e Provided a small blue box at each desk

e Staff was instructed to empty as needed into larger centralized
recycling container

e Introduced centralized organics containers

e Internal material bans from garbage

Purchasing Fooq e Zero Waste Food and Catering Services and Events Policy
services e Local Food Plus Procurement Practices

Strategic Special e Zero Waste Food and Catering Services and Events Policy

Services events

Other leadership examples include The City of Toronto’s “No Waste” program, that helped the City’s
major corporate buildings divert 1,300 metric tonnes of recyclables and organics in 2016. This resulted
in an overall waste diversion rate for the City of Toronto’s larger corporate office buildings of 90%.

At The City of Seattle, Washington, The Seattle Sustainable Purchasing Policy acknowledges that

City Purchasing and City Departments are to promote and encourage strategies including consumption
reduction, due to the societal and community costs, such as landfill waste handling, toxin exposures,
resource depletion and greenhouse gas emissions to:

« Reduce City consumption

« Purchase of remanufactured, recycled or reusable products

« Minimize packaging

« Reduce entry toxin chemicals into the City consumption stream

« Purchase products that are durable, long lasting, reusable, recyclable or otherwise
decrease waste

« Participate in manufacturer or vendor take-back programs and/or in the King County “Take Back”
program
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Other examples of municipalities who have successfully adopted a leadership role in this manner are
described in Appendix D.

Figure 21: City of Toronto Figure 22: City of Markham Figure 23: Centralized Waste
Workstation Waste Containers Employee Workstation Kit Station in City of Markham

5.1.1.1.1 Recommendations

Internal diversion programs currently exist in most City operations; however, these programs could

be greatly enhanced through efforts to provide continuity and increased monitoring and performance
assessment. Internal diversion initiatives should also provide for maximum diversion through aggressive
design. Design recommendations include:

« the replacement of standard desk-side garbage bins with recycling containers and mini-waste
baskets, such as the ones used by the City of Toronto;

« removing single-use or disposable items in City offices, such as Keurig coffee machines;

« development of a City Green Team that works with departments on reducing waste and enhncing
diversion;

« the prominent placement of centralized recycling bins with clear, consistent signage like the ones
used by the City of Markham; and

« the development and implementation of an on-going communications campaign.

It is recommended that an internal staff person be dedicated to coordinating The City’s internal diversion
programs. It is anticipated that an internal working group comprised of City departments/operations will
be required to assist the coordinator in establishing the appropriate services levels for all of The City’s
services and buildings and to confirm equipment needs (deskside containers, centralized containers,
sighage), and to act as a feedback mechanism to the coordinator for subsequent program refinements.

5.1.1.1.2 Resources Required and Diversion Potential

The resources required for this program will be dependent on how broadly The City undertakes the
initiatives outlined. Although there are capital and operating costs associated with this initiative, the
reduction in waste disposal needs may reduce other operational costs.

The diversion potential for the leadership initiative is unknown but is not expected to be significant
on a system-wide basis; however, it may be significant from a municipal operations perspective.

5.1.1.2 Community Engagement

Yellowknife has the opportunity to use community engagement to build overall community awareness,
support and participation in diversion initiatives. Community engagement techniques involve citizen
action and involvement in addressing an issue, and ultimately changing norms at the community level.
For a community like Yellowknife that has a strong community culture, it is likely that this tool has strong
potential to be effective.
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Tools for community engagement include:

« Capitalizing on existing community engagement activities
« Community Based Social Marketing

« Branding

« Social Media

5.1.1.2.1  Capitalizing on Existing Community Engagement Activities

Capitalizing on existing community engagement activities would take advantage of the networks

and momentum of local community organizations like Yellowknife Farmers Market (YKFM), Yellowknife
Food Rescue, Ecology North and potentially Alternatives North. For example, embracing and building
upon YKFM’s switch to compostable foodware and encouraging residents to bring reusable containers

(Figure 24), would leverage an existing program directed at reducing waste and capitalize on YKFM's
community influence.

Yellowknife Farmers Market's photos é Yellowknife Farmers Market
Like This Page - 20 July 2015 - @

On Tuesdays bring your container to the market to
bring your food home.

Figure 24: Yellowknife Farmers Market Facebook Promotion of Bringing Reusable Containers

Another example is the Pumpkin Lane event where people bring their jack-o-lanterns to McMahon Frame
Lake Trail to help light up the path in November (Figure 25). The pumpkins are reused after Halloween
and then taken for composting by The City after the event (Figure 26).

Figure 25: McMahon Frame Lake :
Pumpkin Lane Figure 26: Pumpkin Lane Composting
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The Town of Cochrane, Alberta, took a unique approach in educating the public regarding its new
Organics Waste Program. In April 2017 two showings of the theatrical performance, “Dreaming Alberta”
took place. This play, developed in collaboration with the Town of Cochrane, featured four Albertans with
diverse ethnic backgrounds (a First Nation Elder, a francophone Alberta woman, a young cowboy, and a
Filipino girl) who meet in the forest due to a dream about rescuing a girl in danger. The play has a clear
message about the importance of diverting organic waste from the landfill with the help of different
cultures representing Alberta, and Canada.

Another example is the Annual Pumpkin Smash held by the Greater Victoria Compost Education Centre
(GVCECQ), a non-profit organization in Victoria, BC. This event is conducted in partnership with the local
government, a local recycling business and a local grocery chain. GVCEC organizes an annual post-
Halloween pumpkin collection and smash community event. It is intended to engage citizens on the issue
of organic waste and composting in a “fun, family” setting, as well as to divert pumpkin waste. The annual
invitation to “Do the Pumpkin Smash” is widely advertised and supported through a range of community-
based outreach networks. Collection points are provided in various locations on one weekend after
Halloween. Over 13 tonnes of pumpkin waste was collected for composting in 2009. Other community
engagement examples are provided in Appendix D.

Although taking advantage of the capacities of existing organizations can reduce The City’'s cost outlay
for education programs, capitalizing on existing community engagement activities will require staff time
to facilitate engagement and utilize existing networks.

5.1.1.2.2 Community-Based Social Marketing

Community-Based Social Marketing is an approach to program education and promotions that
encourages high rates of effective participation and long-term behavior change. Proven social marketing
techniques are incorporated into program education/promotion activities to effectively change behaviors.

The Community-Based Social Marketing process centers on uncovering barriers that inhibit individuals
from engaging in sustainable behaviours, identifying tools that have been effective in fostering and
maintaining behaviour change, then piloting takes place on a small portion of the community followed
by ongoing evaluation once the program has been implemented community-wide.

The following information is from Doug McKenzie-Mohr and William Smith’s Fostering Sustainable
Behaviour: An Introduction to Community-Based Social Marketing (1999).

Uncovering barriers involves three steps:

1) Literature review (e.g., articles, reports, websites and databases) — Assists with identifying issues
to be explored further with residents.

2) Focus groups — A focus group consists of six to eight residents who have been randomly selected
and are paid to discuss issues that the literature review has identified as important. Focus groups
are an essential step in enhancing the understanding of how community residents view the
behavior to be promoted.

3) Phone survey — A phone survey allows for the views of a randomly selected larger group of
residents. Focus groups ensure that a more comprehensive survey is constructed and that
guestions contained in the survey will be readily understood by respondents.

Behaviour change centres on five tools that help overcome barriers:

1) Commitment — From good intentions to action. For instance, when distributing compost units,
ask when the resident expects to begin to use the unit and inquire if someone can call shortly
afterward to see if they are having any difficulties or ask households who have just been
delivered a compost unit to place a sticker on the side of their recycling container indicating
that they compost.
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2)

3)

4)

5)

Prompts — Remembering to act sustainably. For example, distribute grocery list pads that
remind shoppers every time they look at their grocery list to shop for products that have recycled
content, are recyclable or have less packaging. One can also place signs at the entrances to
supermarkets reminding shoppers to bring their reusable shopping bags into the store and/or
distribute car window stickers with the purchase of reusable shopping bags; the stickers can

be placed on the window next to the car lock to remind people to bring their reusable bags into
the store.

Norms — Building community support. For instance, affix a decal to the recycling container
indicating that "We Compost" or affix a decal to the recycling container indicating that the
household buys recycled products.

Communication — Creating effective messages. Several techniques can be used and are not
limited to the following:

— Ensure that the message is vivid, personal and concrete

— Have the message delivered by an individual or organization who is credible with
the audience

— Make communications easy for residents to remember what to do and how and when to do it
— When possible, use personal contact to deliver the message

— Provide feedback to both the individual and community levels about the impact of sustainable
behaviours

Incentives — Enhancing motivation to act. For instance, invoke user fees to increase motivation
to recycle, compost and source reduce or attach a sizable deposit on household hazardous
waste to provide the motivation necessary for individuals to take leftover products to a depot
for proper disposal.

The above tools are powerful but they can be ineffective if significant external barriers exist. If the
behavior is inconvenient, unpleasant, costly or time-consuming, no matter how well internal barriers are
addressed the community-based social marketing strategy will be unsuccessful. Removing or minimizing
external barriers is imperative. Examples include:

It is too inconvenient to obtain a compost unit.

Solution: Deliver compost units door-to-door. When compost units are delivered for free, as they
were in a pilot project in the City of Waterloo, Ontario, participation rates can rival those for
recycling programs. In that pilot project, a door hanger was distributed to 300 homes informing
residents that they had been selected to receive a free composting unit. Of the 300 homes that
were contacted, 253 (or 84%) agreed to accept compost units. In a follow-up survey, 77% of
these households were found to be using their compost units.

It is difficult to identify products that are recyclable or have recycled content.

Solution: Provide prompts that make their identification easier.

The inconvenience of taking household hazardous waste to a depot results in little of this waste
being diverted from the landfill.

Solution: Provide semi-annual hazardous waste home collection dates. Pass a municipal bylaw
which mandates that hazardous materials must carry a sticker indicating that the product is a
hazardous waste and when the collection dates are in that area.

Once barriers are identified and prioritized, and behaviour change tools are selected that match the
barriers, the next stage is program design. At this time, a pilot project can be established. When the pilot
is effectively changing behaviour, a community-wide program can be implemented.
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To increase curbside diversion participation, Strathcona County, Alberta, developed a mapping system
(based on GIS) in 2015 for their bin inspectors (summer students) to track and record inspections/audits
done at single-family homes, all on a handheld tablet (Figure 27 through Figure 29). Inspectors note
levels of contamination, cart spacing, bin fullness and whether or not the cart needs repairs in the system.
Inspectors turn bins around, and tag them, if they are contaminated so they are not collected by the
hauling contractor that day. This past year inspectors returned for second and third inspections with
homes that had been refused collection. Upon the second audit, almost 50 percent of them had made
the correction and improvements. The second half were provided more education through information
on direct communication. After the third inspection, only about 10 percent still wouldn’t change their
behaviours and correct their actions. The program also has gold star stickers (Figure 30) to reinforce
correct behavior and other tags (Figure 31) to notify residents why their bins were not collected.
Strathcona County reports the curbside audits improved program efficiency and effectiveness, increase
diversion and allow for data measurement.
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Figure 27: Screenshot from Strathcona GIS Bin Monitoring System
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For other community-based social marketing examples see Appendix D.

The effectiveness of individual programming options is highly dependent upon identifying successful
social marketing techniques. However, the diversion results from the program option itself, rather than
from social marketing. This technique should be included as part of the overall design of any program
that requires behaviour change.

Incorporation of this approach will require staff to have expertise in the principles of community-based
social marketing, and therefore, staff training in community-based social marketing methods is required.
The resulting increased effectiveness of programs is anticipated to more than compensate for this
investment.
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5.1.1.2.3 Branding

A key piece of effective messaging in waste diversion programs is branding. Ideally, an educational
campaign should include an overall brand and look that provides continuity to the entire program,
while also being consistent with the community culture.

CITY OF YELLOWKNIFE

Figure 32: City of Yellowknife logo (Multum in Parvo (latin) means “a great deal in a small space”)
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Figure 33: City of Yellowknife Facebook Banner with Crest

YELLOWKNIFE

For example, linking the look and feel of Yellowknife’s overall branding (as shown in its logo) to
messaging for the waste reduction / diversion program provides identity and continuity. The “Growing
Forward” campaign (Figure 33) offers an opportunity for building on existing branding through its slogan
“Let’s look at our garbage”. These images and branding were used on the ICI online survey (Section
3.4.1, page 19 of this report).

Clarity and consistency of signage is also critical to its effectiveness. Effective recycling signage
combines clear language with visuals and can contain City branding. Words are not adequate — inclusion
of photos is critical to effectively convey the message of what materials are acceptable or unacceptable.
Examples of effective municipal signage are shown below, with additional examples provided in Figure

34.
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Figure 34: Effective signage combining clear words with photos

(Source: Town of Banff)

It is also important to maintain signage and bins in good condition. Users will tend to treat infrastructure
with greater respect if it is well maintained.

Yellowknife did develop relatively consistent recycling signage for its Blue Bin Stations (see ). Although,
this signage could be improved and updated to include more vivid visuals (including visuals of non-
acceptable materials). Signage on the public spaces waste and recycling containers could also be
improved to include pictures and City branding.
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Figure 35: Blue Bin Station Signage Tin Cans  Figure 36: Blue Bin Station Signage Cardboard
and Glass

Figure 37: Public Spaces Waste and Recycling Containers

In addition to consistent signage, consistent bin design and colour is also important program branding.
The accepted standard is black for garbage, blue for recyclables, and green for organics. Incorporating
these standard colours into Yellowknife’s waste diversion program will provide clear and consistent
messages regarding the relative application of different program infrastructure. It is recommended that
The City work with the city collection contractor, Kavanaugh, to develop consistency associated with
signage and bin colours related to the separation of waste streams. Discussions with Kavanaugh have
indicated that they are positive about working with The City on any system improvements.

An initial investment in signage design and renewing public infrastructure would also be required.
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5.1.1.2.4  Social Media

Social media may be used as a tool to communicate and promote public awareness within waste
reduction programming and waste collection services. A common application of social media within
waste management are interactive websites and smart phone apps that can be used to find local waste
management facilities or remind residents of collection days.

The City’s website is continuously undergoing updates to provide additional information, including
environmental programs. Increasing the interactive nature and user-friendliness of the website
during these processes increases usage and effectiveness.

The City of Yellowknife also uses “SeeClickFix” as a management system for citizen complaints and
gueries around the city. Often citizens will report issues, using the “SeeClickFix” app on their cell phone,
such as overflowing public waste bins and areas scattered with litter. The City of Yellowknife is then
notified of the issue and can “Acknowledge” the issue and once the issue is fixed, “Close” the complaint.
This provides the resident with a continuous status of their service request and also serves as a
management system for The City.

HOME » ISSUES » OVERFLOWING GARBAGE BIN
Overflowing Garbage Bin > Archived
{ Airoort Road Ye ; E Show on Map

3 Issue ID: 1738312 o
Submitted To: City of Yellowknife Steve Lewis
" Category: Overflowing Garbage g
Bin

Viewed: 336 times

Neighborhood: Yellowknife

Reported via: mobile application

Reported: on 06/27/2015

Service Request ID: 268

DESCRIPTION
Full garbage

Figure 38: SeeClickFix Overflowing Garbage Example

For example, the City of Medicine Hat offers a free app that allows users to set up regular reminders for
garbage and yard waste collection. Residents can view Medicine Hat’s collection schedules and waste
management information at their fingertips, anytime they want. By using the “my-waste” platform,
Medicine Hat's app lets mobile device users view a full range of waste management information currently
on the City’s website and the annual Waste Management Calendar. Residents can view collection set-out
information, identify materials and locations for recycling drop-off and look up landfill disposal rates.
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Figure 39: Medicine Hat my-waste App

For other examples of the use of social media in waste management programs see Appendix A.
5.1.1.2.5 Recommendations

In order to increase community engagement related to waste diversion, the following actions
are recommended:

« Develop a community engagement plan to promote waste reduction and diversion initiatives
and leverage existing environmental networks.

« Utilize community-based social marketing for existing programs to improve participation and
to address specific behaviour issues (e.g., acceptable recyclables, curbside set-out rules).

« Continue to build internal capacity in community-based social marketing, and integrate these
approaches into all program designs and implementation.

« Continue to develop a Yellowknife brand that provides a consistent program look and messaging
throughout City waste reduction initiatives.

« Initiate a cooperative design process between The City and the hauling contractor for recycling
and organics infrastructure to improve consistency in bin design, colours and signage.

« Enhance The City's website to provide more information related to The City’s waste reduction
and waste management services, and incorporating more interactive features.

« Consider the use of SmartPhone apps that provide interactive information to residents regarding
local waste management programs and services.

« Continue to improve response time to “SeeClickFix” service requests to enhance public
perception.

Community engagement is intended to support existing waste diversion programs and services and as
such there is no diversion directly associated with the activities described above. However, community
engagement activities are considered essential to ensuring that investments in diversion programing are
maximized and that behaviour change is sustained.

5.1.1.3 Public Spaces Recycling

Municipally operated public spaces such as civic centres, urban sidewalks and sports facilities are areas
where recyclable waste materials, such as beverage containers and other food waste, are generated, but
little diversion infrastructure often exists. The placement of collection containers for these materials not
only provides a diversion option, but also offers an important public education opportunity and reinforces
waste diversion habits established at home and in the workplace. Further, the visible presence of




@ sonnevera international corp.

diversion containers in public spaces can make an important contribution to the impression of the
city as an environmentally-conscious community.

The City of Yellowknife currently has 47 garbage and 30 recycling containers located in the downtown
core that are emptied twice per day in the summer months and once a day in the winter months by the
City Parks & Recreation Department. There are an additional 149 garbage containers located around the
city, on walking trails and at city points of interest, that are emptied once per day in the summer and one
to two times per week in the winter. In the busier summer months in 2017 (May to September), over

24 tonnes of garbage was collected. Parks & Recreation also has a dumpster at the waterfront beside
Rotary Park and provides containers and collection for occasional events such as Folk on the Rocks,
Frits, Ward Air Plane and the Farmers’ Market.

Inspections of a handful of bins in Yellowknife showed very poor recycling participation, with most filled
with general garbage. Stand-alone garbage containers were also often full of recycling materials, mainly
paper and beverage containers.

Figure 40: Yellowknife paired public waste and Figure 41: Stand-alone garbage public
recycling bins waste bin

Figure 42: City compost bins at the Farmers Market

(Source: YK Farmers’ Market website)
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The City of Markham has sought to have recycling broadly available in public spaces, including on urban
sidewalks, in parks and at community mail boxes, as shown in the photographs below.
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Figure 43: Markham Silver Box Public Figure 44: Markham Park Recycling
Space Recycling Container Container

The Township of Langley, BC launched a new Public Spaces Waste Management Strategy, and tested
new receptacles throughout the Walnut Grove Community from April to September 2017.

d W g @ P .

DOGWASTE GARBAGE = COMPOST  RECYCLING DOG WASTE| GARBAGE | RECYCLING
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Figure 45: Langley Public Spaces Pilot Project Receptacles

It was determined through staff field tests that the bin system used in this pilot project is the preferred
option based on successful sorting by the public, ease of operations, aesthetics and customization
options (Township of Langley, 2017). It is anticipated that the new receptacles will be discussed with
local business associations and an onsite survey will take place with the public to determine the success

of the pilot.

The City of Calgary, AB implemented a “Waste in Public Spaces” program to ensure The City was
compliant with the new mandatory recycling and organics diversion bylaw. The project involved retrofitting
and installing hundreds of bins in parks, at bus stops, light rail transit stops, and in municipal buildings.
There was a big focus on “pairing” recycling and waste bins and having consistency in colours of
receptacle containers, as well as City of Calgary branded signage.

For additional public spaces recycling examples, see Appendix D.
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Figure 46: Transitioning Calgary Parks bins to consistent coloured and signed bins

5.1.1.3.1 Recommendations
In order to improve participation, a two-stepped approach is recommended:

1. Pilot new and improved signage at existing public paired waste and recycling bins. This will
require the development of new signage, an assessment of current participation and
contamination levels, and a monitoring program to determine the participation and contamination
levels once the pilot has begun. As contamination of public recycling bins is a common problem,
an advertising campaign is also recommended as part of the pilot project. This campaign will
draw attention to the new signage and inform people on how to properly participate. Advertising
could include bus stop and bench signage in areas where there are pilot bins, posters in civic
buildings where the pilot bins can be found, and media releases. It is important to ensure that the
public bins are set up to take the same types of recyclables and have the same sorting
requirements as the residential recycling program. Establishing the pilot will need to be done in
consultation with the department (and any associated contractor) responsible for servicing the
public space waste bins. The length of the pilot should be at least one year.

2. If the pilot is deemed to be successful, all litter bins in public spaces should be replaced with
multi-stream bins and supported by ongoing promotional activities. Future changes to the
residential recycling program should be reflected in the public spaces recycling program as well.

5.1.1.3.2 Resources Required and Diversion Potential

The table below outlines the anticipated resource requirements for public space recycling. The number
of bins for full-scale implementation has been estimated and would need to be confirmed when full scale
implementation is pursued.

The direct diversion potential for public spaces recycling is minimal, being estimated at less than
50 tonnes per year, but the presence of public space recycling offers overall educational value through
reaffirming waste diversion behaviours promoted at home, work and school.

Public Space Recycling Capital $ | Operating $ FTE
Pilot Project $10,000 No additional | 0.1 in first year
e Design and pilot new signage, operating .
advertising campaign costs G I
9 haig subsequent

e Assumes no additional budget for
collection or processing/disposal required

Full-scale Implementation $250,000 $5,000 | 0.05
e 50 litter/recycling stations @ $5,000 each
e $100 per year/bin for maintenance

e Assumes no additional budget for
collection or processing/disposal required

years
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5.1.1.4 Zero Waste Public Events

Public events like festivals, parades and concerts can be large generators of waste. As a means to
encourage reduction and recycling of event-related waste, it is recommended that The City encourage
“zero waste” public events.

There are already some great local examples of events that place a priority on waste reduction and
diversion in Yellowknife. These include events such as the Farmers’ Market and Folk on the Rocks.

Examples of some of the portable multi-stream containers used at public events in Yellowknife are shown
in Figure 47.

Figure 47: Yellowknife Portable Multi-Stream Units (Source: City of Yellowknife)

Additional examples of how municipalities are currently encouraging waste minimization at public
events are:

« San Francisco requires organizers of special events to prepare and submit a recycling plan as
part of getting an event permit. The City provides special event training which event planners
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Figure 48: Recycling Station at Carnival Figure 49: San Francisco Event Collection
San Francisco Containers

« The Bow Valley Waste Management Commission provides recycling equipment and tracking
services to area events. In 2011, it provided full support to 28 Towards Zero Waste Special
Events including the Banff Dragon Boat Festival, the Canmore Folk Music Festival, the Exshaw
Annual Graymont Stampede Breakfast and the Trans Rockies Mountain Bike Race. In total,
6,192 kg was recycled giving a 73% diversion rates for the 28 events combined.



http://bvwaste.ca/community-programs/special-events/
http://bvwaste.ca/community-programs/special-events/
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« The City of San Jose, California offers an Eco-Station Loan program for local events to enable
access to recycling and composting collection. Eco-Stations come with corresponding color-
coded signs, lids and bags.

Other examples of how municipalities are encouraging zero waste special events are provided in
Appendix D.

5.1.1.4.1 Recommendations
The following actions are recommended to encourage “zero waste” public events in Yellowknife:

« Promote the Yellowknife Sustainable Event Checklist to 6} .’.\EJ E

event organizers. This guide was designed by Ecology WEFrd4

North to help event coordinators plan key activities i @7 4

reducing the environmental impact of the event such as g2 1B

waste reduction and diversion, energy consumption, « T ®

transportation and provision of NWT water. - * YELLOWKNIFE
« Require event organizers to prepare a waste ." '::-LJ I SUSTAINABLE

management action plan including waste reduction and WEF4

diversion elements as part of special events permits, &2 A EVENT

using the Sustainable Event Checklist as a tool. %¢ '8 CHECKLIST
« Provide well-signed, colour-coded containers T 9 T bt i s

zero waste, bottled water free, energy

for recyclables, compostables and garbage to events.
The City currently provides dumpsters (all three streams)
and some curbside bins to community events on
request.

« City-hosted events could be promoted as zero waste
events and act as a testing ground for containers, signage and other zero waste initiatives.

AT conscious event in Yellowknife!
N O/ .
2 o :
WEF4
1 &2 A

5.1.1.4.2 Resources Required and Diversion Potential
The table below outlines the anticipated resource requirements for encouraging zero waste public events.

Staff time would be required to prepare guidelines and permitting requirements, and monitor compliance,
as well as to coordinate the use of the recycle trailer and event collection containers.

Experience in other jurisdictions indicates that zero waste events can achieve high diversion rates. It is
unknown what the diversion potential is relative to the total amount of waste disposed in Yellowknife,
since special event waste is not tracked separately.

Zero Waste Events Capital $ Operating $ FTE
Mandatory waste management action plans 0 0 | 0.05
Collection Containers for Events Included in
e 15 sets of 3 containers $4,500 $0 | above
e Signage $300
e Recycling, composting and disposal
of materials in containers are assumed to be
the responsibility of the event organizer



http://ecologynorth.ca/wp-content/uploads/2018/01/sustainable-events-guide_20180111_final_online.pdf
http://ecologynorth.ca/project/sustainable-event-guide/
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5.1.2 Residential Waste Reduction / Diversion
51.2.1 Backyard Composting

Over one-third of residential waste is organic waste, according to the waste audit completed in the Fall

of 2017 (see Appendix A). As an on-site management option, backyard composting results in direct cost
savings to the municipality through decreased amounts of material requiring collection, either as waste or
organics for centralized composting. Therefore, promotion of on-site management methods is a positive
action, from both an environmental, as well as budgetary aspect.

Encouraging backyard composting has been recognized as one of the most cost-effective means

of reducing waste and hence many municipalities have implemented backyard composting programs. The
City of Yellowknife encourages backyard composting and even offers backyard composters for purchase
at the SWF for $35 each. There is an entire webpage devoted to educating residents on how to backyard
compost with a handout, detailed information of different types of backyard composting set-ups and a
poster available online.

Promotion of backyard composting through initiatives like subsidized composter sales can increase this
practice by residents.

For examples of successful backyard composting programs, see Appendix D.
5.1.2.1.1 Recommendations

The City’s current backyard composting program is innovative and has the potential to encourage
long-term behaviour change in favour of waste reduction. The composters are offered at a reasonable
cost and the online information is easily accessible and informative. Composters should continued to

be offered and promoted at City events and through other forms of communication. With the newly
implemented Green Cart program, it is recommended there be a reminder campaign to residents that
backyard composting is still an accepted, and encouraged, practice. The campaign can also be directed
at small businesses looking for their own, low cost composting option.

5.1.2.1.2 Resources Required and Diversion Potential

For the purposes of budgeting, it is noted the current backyard composting program is well established
with the availability of educational materials and composters. Therefore, it is assumed backyard
composting is becoming a normative behaviour in Yellowknife.

The diversion potential for each backyard composter in Yellowknife is estimated to be 125 kg per home
per year; however, this estimate can be refined based on the results of the current program.

Backyard Composting Capital $ Operating $ FTE

Composting YK $5,000/year 0.05
e Assumes that program and
information material development
is already complete

5.1.2.2 Curbside Organics

Single family homes in Yellowknife currently receive every-other-week organic and garbage collection
service by the contracted hauler, Kavanaugh. The program permits all organic material, including
compostable bags and containers. Residents were given a “starter kit” (Figure 50) in addition to the
120 litre Green Cart (Figure 51). Nearly 403 tonnes of organic waste was collected through the single-
family collection program in 2017. With the program having garbage collection every-other-week, it is a
great step towards encouraging diversion and is likely a large reason for the success of the Green Cart
program. Organic material can also be dropped off at the SWF where it is composted on-site. There is
also one dumpster style bin located downtown for residents to use (Figure 52).




@ sonnevera international corp.

Figure 50: Single family kitchen catcher and — ‘ -
promotional items (brochure and Figure 51: City of Yellowknife Green Cart
compostable bag) 120 Litres

ORGANIC MATERIAL ONLY

COMPOST ONLY g

-

Figure 52: Downtown Organics Bin

The Green Cart program has proven to be quite successful in it is initial stages. The waste audit
showed low contamination rates, and consultations indicated residents are generally pleased with the

program. Continued monitoring and promotion will be required to maximize Green Cart diversion and
maintain quality.

5.1.2.2.1 Recommendations
o The existing organics collection program could be expanded to encompass multi-family

residences and additional residences outside the current service area. This recommendation
is expanded upon in Section 5.1.2.4

« Deliver an ongoing Community-Based Social Marketing campaign to encourage Green Cart
use and limit contamination.

5.1.2.2.2 Resources Required and Diversion Potential

Resources will be required to deliver an ongoing promotional campaign, and monitor results.

Green Cart promotion/ monitoring $5,000/year 0.05
e Delivered as part of overall CBSM
campaign
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5123 Expanded Recycling Sorting Categories — Blue Bin Stations

Recyclable material markets are always fluctuating and have recently been troublesome for certain
recycling programs, especially those that are commingled. The City of Yellowknife has Blue Bin Stations
located around the city for citizens to drop off their recycling. These stations require recycling to be sorted
into the following six categories, as shown in Figure 53:

« Mixed Paper « Tincans
« Cardboard « Plastics
« Newspaper e Glass

”ﬁ’ City of Yellowknife
¥ Residential Recycling Guide

Cardboard
How to Prepare:
Flatten boxes
*?.c.:«ugmdam-d
* TV and refrigerator boxes,

Plastics

How to Prepare:

Ernpty and rinse, remove caps

* Yogurt and margarine
‘containers

symibel on the bettom: i ; Bottle

« Plastic bags

* Plastic with no resin eode = Aerasol
ar symbol on the battam - NO + Prapane bottles

* Containers with this + Paint cans
symbel on the bottom: :% E

Glass
How to Prepare: Empty and rinse, remove licks
T!_SJ {put with tin cans), labels can be left an

» Glass jars and containers

www.yellowknife.ca n u m

Figure 53: Residential Recycling Guide

Having residents sort the material is beneficial and provides a recycling stream with less contamination.
This is an advantage over a single stream (commingled) curbside recycling program. Source separation
reduces processing costs and contamination. However, the few categories offered at the Blue Bin




@ sonnevera international corp.

Stations limit the marketability of certain materials, such as plastics and paper. Increasing the degree to
which residents have to sort materials can also increase immunity to market fluctuations. For example,
having paper materials separated into “office paper”, “newspaper”, “magazines” and finally “mixed paper”,
ensures a more consistent, higher quality product that is more likely to be accepted for recycling.
Similarly, having a separate sorted High Density Polypropylene (HDPE) #2 plastic stream will assist in
material salability. Further separation of coloured and clear HDPE #2 plastic is the most desirable as it
maximizes revenue (Wolski, 2017). Evidence for the increased marketability of the separated HDPE

streams (natural - NHDPE and coloured - CHDPE) is visible on the graph in Figure 54.
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Figure 54: Plastics Historic Market Prices

(Source: More Recycling)

The Town of Cochrane has an Eco-Centre that requires residents to sort plastics (HDPE, film and mixed
plastic) and paper (newspaper, cardboard and mixed paper) into more detailed categories to ensure
market stability for its recyclable materials. For other examples of depot based systems see Appendix D.

5.1.2.3.1 Recommendation

« Adding additional recycling categories at the Blue Bin Stations will increase the marketability of
the materials. It is recommended the following sorting categories be utilized:

Paper: Plastics:
« Office paper « HDPE (#2) coloured
o Newspaper « HDPE (#2) clear/natural
o Magazines « Mixed plastics

o Mixed paper

Having additional separated clean material streams can reduce the financial risk associated with
fluctuating recycling markets. Since Yellowknifers already are required to prepare their materials for
recycling, adding extra categories for them to sort into will require minimal behavioural change.

« At this time, with the volatile market situation for recyclables, and significant opportunities for
diversion through organics diversion, and from the ICI sector, curbside recycling is not
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recommended. Instead, enhancement of Blue Bin Station recycling and promotion through
Community-Based Social Marketing Tools are recommended.

5.1.2.3.2 Resources Required and Diversion Potential

Expanded Recycling Sorting Categories Capital | Operating FTE
$ $
Additional storage capacity $5,000
e Bunkers, barriers
Promotion and Education $10,000
e Updates to residential recycling
guide
Printing and distribution of guides
New signage for Blue Bin Stations

5.1.2.4 User-Pay / Volume Limitations

The City of Yellowknife requires all household garbage to fit into the Black Cart (240 litres) which is
collected every-other-week (alternating week to the Green Cart). Having this volume limit encourages
reduction and use of the Green Cart for organic material.

If further reduction of garbage and encouragement of the diversion options (Green Cart and the Blue Bin
Stations) is deemed important, implementing a variable cart size program for garbage is a good next step.
Such a system can be set up on a subscription basis, where a choice of cart sizes (see Figure 55) is
chosen by the householder, with corresponding variable rates. The calculation of the variable rates must
be done very carefully to provide the desired incentive for waste diversion, while still covering fixed costs
associated with collection, which comprise the majority of the system costs.

Figure 55: Variable subscription garbage carts

User-pay systems can also be implemented on a weight or number of collection/tips basis. Having a cart
system with RFID tags allows the municipality to charge households based on number of collections/tips
in a certain time period (usually a month). Residents could also be charged on a weight basis if collection
trucks are equipped with scales. Yellowknife single-family household carts are already equipped with
RFID tags, it would just be a requirement of equipping the collection fleet with a system capable of
reading and tracking RFID codes.

In April 2017, the City of Burnaby introduced every other week residential garbage collection. To promote
greater waste reduction and to create incentives, this program offers residents the flexibility to choose
which size garbage container meets their needs best. A pricing structure based on the size of the carts
selected is found below.
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Table 8: Burnaby Variable Garbage Cart Program

Garbage Container Size and Collection Costs
Toter Container Size (Litres) | Disposal Fee
Small 120 $25
Default 180 $75
Medium 240 $205
Large 360 $385

Austin, Texas has a variable rate garbage cart system available to residents so they can select the cart
size which fits their needs best. Garbage carts sizes and monthly rates are listed below.

Table 9: Austin Variable Rate Garbage Cart Program

Garbage Cart Size 2017 Monthly Fee
24 gallon $17.90
32 gallon $19.15
64 gallon $24.30
96 gallon $42.85

If a larger garbage cart is desired, there is a $15 one-time cart exchange fee. If the garbage cart is
downsized to a smaller cart, there is no charge.

Extra garbage bags that do not fit in the garbage cart with lid closed can be placed next to the garbage
cart and tagged with an Extra Garbage Sticker which can be purchased at grocery stores for $4 + tax.
Extra bags without a sticker will be charged a per-bag fee of $9.60 + tax.

Other examples of programs incorporating user-pay programs can be found in Appendix D.
5.1.2.4.1 Recommendations
« With every-other-week garbage collection already providing a default waste volume limit, it is
recommended that further volume limits be provided through a voluntary adoption of a smaller

waste bin that is associated with a lower fee. This will provide incentive and reward to those
residents who generate significantly lower amounts of waste.

5.1.2.4.2 Resources Required and Diversion Estimates

Variable Carts Capital Operating FTE
$ $

Purchase of smaller carts (on $25,000

demand)
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5.1.25 Enhanced Multi-Family Diversion Programming
Encouraging waste diversion in multi-family buildings is more challenging than single-family homes.

Often municipalities implementing diversion programs for the multi-family sector experience low usership
and high contamination. This is sometimes attributed to a variety of factors such as a more transient
population, anonymity of users, difficulty of distributing educational materials, English often not being

the first language of residents and lack of convenient diversion infrastructure.

Many municipalities have addressed the multi-family recycling challenge by designing a promotion and
education program specifically for multi-family residents. In Markham, ON more than 80% of apartment
buildings are serviced through the Town of Markham’s weekly Multi-Residential Recycling Program
(e.g., apartments, condominiums and some types of townhouses). Each unit is given one reusable Blue
Bag to assist residents to store recyclables. This bag belongs to the Town of Markham and must remain
with the apartment unit in the event of a move-out. Buildings have blue containers for single stream
recycling. Residents can also take blue bag recyclables to a central drop-off facility which accepts
additional items.
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Figure 56: Markham Apartment Recycling Guide

Figure 57: Markham Blue Bag
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5.1.2.5.1 Expanded Residential Organics Collection — Multi-Family

The City of Yellowknife already provides organics collection to single-family homes. However, organic
waste represents over one-third of Yellowknife’s multi-family (37%) sector waste, and there are additional
communities, such as Kam Lake, in the city area that do not receive collection. Therefore, significant
opportunities to increase waste diversion through the implementation of an expanded composting
collection program in the multi-family sector exist.

Alternately, a separate program could be developed for the multi-family sector, such as a bylaw
requirement for recycling/diversion in that sector. Several cities have done this, including The City

of Calgary that amended its bylaw requiring all multi-family complexes to offer recycling and organics
collection services to its residents. The owner of the multi-family complex can either hire a hauler to
collect the divertible material, or self-haul their material to a recycling or composting facility. In the case of
Yellowknife, the complex could haul the material to the SWF directly if they did not want to hire a hauler.

Public feedback to the concept of expanding the organics collection program to multi-family residents
was very positive, with many people acknowledging and agreeing with the concept at the one-on-one
stakeholder engagement and group consultation.

In the city of Calgary where organics diversion is mandatory for all multi-family complexes, an organics
collection and hauling company in Calgary, called bluplanet, offers a “starter kit” for all its customers (see
Figure 58). The starter kit includes an educational flyer, under-counter collection bin (kitchen catcher),
and initial stock of compostable bags.

P bluplanet == — Dbluplanet ———
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BiuPlanet Recycling is Calgary's Pramiers Provider of Residential and Business Recycing solutions

For more info please visit our webaite al wiw bpecycling ca or phone 403 2430800 —

Figure 58: bluplanet Organics Diversion Starter Kit Educational Flyer — Calgary

Providing containers such as these offers an ongoing prompt to remind residents of the opportunity to
recycle.

Kavanaugh Waste Removal Services has been working with Northview, a multi-family complex owner

in Yellowknife, to start an organics collection pilot program. This pilot is likely to begin collection in the
Spring of 2018. This is a good opportunity to monitor the effectiveness of an organics collection program
on a variety of types of multi-family complexes.

For additional multi-family program examples see Appendix D.
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5.1.25.2

Recommendations

Using techniques successfully applied in other jurisdictions, the following actions are recommended:

5.1.25.3

Work with the waste collection/hauling contractor for the duration of the multi-family organics
collection pilot at the Northview complexes. Monitor and track the data from the pilot to assist

in a future city-wide roll-out.

Work with the waste collection/hauling contractor to develop a social marketing program specific
to multi-family residents that includes:

— Offering site visits at the request of building owners and managers,

— Providing well-designed and attractive in-suite “how to” sheets for each suite and posters
for centralized areas for free to buildings

As a launch to the campaign, provide in-suite containers for recyclables and a kitchen catcher
for organics (one for every unit in every building)

Due to the scale and potential capital costs associated with a multi-family organics program, a
year-long pilot project is recommended. The pilot would allow The City to test organics collection
with the multi-family sector and determine the desired program methodology — either by City
service through a contractor, or by amending the Solid Waste Management Bylaw (4376).

The pilot will assist in determining public receptivity to the food waste collection models and
establish program metrics that can be used to design a full-scale program. Full-scale
implementation will require the identification of processing capacity to manage the anticipated
volume of organic waste. The SWF composting site is able to handle additional feedstock,
however a years’ worth of data from a multi-family pilot would assist in determining future
expansion needs for the site as The City begins to reach higher levels of diversion. Expected
expansion requirements are detailed more in the composting section in Infrastructure and
Operating Enhancements on page 63.

Resources Required and Diversion Potential

Staff time to work with the contractor to develop enhanced multi-family programming is required.
Resources for independent promotional tools will also need to be considered. Capital funds will
also be required to provide any necessary infrastructure, such as in-suite and in-building collection
containers.

Although performance is highly variable based on program elements, enhanced multi-family programming
is estimated to offer an increased diversion of up to 500 tonnes.

Enhanced Multi-family Capital Operating FTE
Program $ $
Program Development $0 $10,000 (year of 0.5 for program development
e  $5/unit for year 1 implementation) year
e $2 per uniton an $4,000 (subsequent 0.1 for subsequent years
ongoing basis years)
In-suite recycling $10,000 $0 Included in above
containers
e $5 each (including
distribution)
e 2000 units

In-suite kitchen catchers

$16,000
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5.1.3 Industrial, Commercial & Institutional (ICI) Waste Reduction / Diversion

The ICI sector in Yellowknife is varied and is composed of over 1800 businesses. Of all the businesses,
the most common type of business is General Business Services (over 35% of all businesses in
Yellowknife fall into this category). Over 18 percent of Yellowknife businesses fall under the Trade

and Industry grouping and over 15 percent are classified as Retail. See Figure 59 for a breakdown of
business categories. A full business list is available on The City of Yellowknife Virtual City Hall webpage.

Retail, Sales,

Rentals & I-:; r(;’*‘::t&
Services 18.1 602’
15.47% N Transportation
Recycling .
0.05% Agriculture &

Professional Animal

6.64% 0.99%
Personal

Entertainment

Services .
8.34% Sg?’;‘ﬁ/‘:s
Hospitality,
Food &
Beverage Business
27% Services
35.44%

Figure 59: Yellowknife Business Categories
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Examples of the types of businesses included under the General Business Services category are shown
in Figure 60.

Security Services -

Alarms & Guards Book:;epers _ .
2% Writers, Editors ° Business Services
Rental & Storage & Publishers 5%
Services 1% Charitable Services

(Church, Shelter,
Centre, Etc)
2%

7%
Real Estate
3%
Communication
Services

7%

Online Business
Services
1%

Media Services
(Film, Audio, Print)
4%

Janitorial Services
9%
Financial Services
Holding Companies 4%

3%

Figure 60: General Business Service Category Business Examples
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There are several different types of businesses that make up the Trade and Industry and Retail business
categories as shown in Figure 61 and Figure 62 respectively.

0%

1% 0%
® Aircraft Maintenance ® Appliance Service
= Automotive & Autobody E Bricklayers and Masons
m Carpentry ® Communication Technician
® Contractors B Crane & Hoisting Equipment Operators
u Electricians ® Environmental Services
® Floorcovering Installer u General Contractors-Journeyman
u Glazier (Glass) = Handyman
i Heavy Equipment Hinsulator
® Locksmiths " Manufacturing
= Mechanical Services = Millwright, Machinist, Welder
Painters & Decorators " Powerline Technicians
Refrigeration & Air Conditioning Mechanic Resource Industries & Services(Mining)
Roofer Sheet Metal

Sprinkler System Installer

Figure 61: Trade and Industry Category Businesses
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0% 3%

2%

® Apparel ® Automotive
® Building = Convenience Stores (tobacco)
® Electrical Retail = Grocery
® Plumbing Retail H Arts and Crafts
" Coin/Card Operated Vending Machines (ATM's etc) ® Firearms & Ammunition
® Furniture or Appliances = General Mixed Retail /Department Stores
# Home & Garden ® Industrial

Jewelers " Photography

Safety & Medical Speciality

Sporting & Leisure Tailors, Sewing & Drycleaning

Figure 62: Retail Category Businesses

5.1.3.1 Waste Diversion Assistance

An estimated 35% of the waste landfilled in Yellowknife is reported to be from the ICI sector.
Consequently, this sector represents a very significant opportunity for waste diversion.

The provision of a technical advisor to help organizations implement waste reduction programs

would significantly enhance waste diversion in the ICI sector and would also serve to raise the profile of
waste reduction among commercial operators. This program could be implemented in partnership with

the existing private service provider, who can play a very important role in encouraging diversion in the

commercial sector. This concept received very strong support during the Community Discussion event

and on the ICI Online Survey.

An excellent example of a technical assistance program is Metro Portland’s (Oregon) ‘Recycle at Work’
that provides free customized reduction, reuse and recycling assistance to businesses. On-site waste
audits, recycling boxes, ready-to-print posters, factsheets and videos are available to interested
businesses.
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Figure 63: Portland Recycle at Work
Central Collection Box

[BN

RECYCLE

CONTAINERS

Figure 65: Portland Container
Recycling Poster

Figure 64: Portland Recycle at Work
Desk-side Box
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Figure 66: Portland Mixed Paper
Recycling Poster

The City of Calgary also recently developed a wide range of online tools and resources to assist
businesses with starting recycling programs and organic waste diversion programs. The City offers:

o Signage in several languages
« Recycling program letter
« Food and yard waste program letter

» Business and Organization Recycling Guide for Building Owners and Managers

« Food and Yard Waste Diversion Guide for Businesses and Organizations

« Do it yourself waste audit kits
« Tip sheets
o Case studies



http://www.calgary.ca/UEP/WRS/Documents/WRS-Documents/ICI-Building-Owner-Manager-Guide.pdf
http://www.calgary.ca/UEP/WRS/Documents/WRS-Documents/ICI-Food-Yard-Waste-Guide.pdf
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Businesses and Organizations Food and Yard Waste Diversion Guide
Recycling Guide for Businesses and Organizations
for Building Owners and Managers
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Figure 67: Calgary Businesses and Figure 68: Calgary Businesses and
Organizations Recycling Guide Organizations Organics Diversion Guide

Other ICI waste diversion assistance examples can be found in Appendix D.
5.1.3.1.1 Recommendation

Provide technical and information assistance to businesses and institutions that want to implement waste
diversion programs. This program may include:

« Web-based recycling directory;

« A waste audit service;

« Assisting businesses with developing a waste diversion plan;

« Awareness campaigns targeting specific commercial generators
(e.g., retailers, restaurants, garages);

« Working with local business associations to provide education and outreach in the
commercial sector;

« Developing tools and information specific to different types of businesses (office, retail,
restaurant, etc.).

5.1.3.1.2 Resources Required and Diversion Potential

The table below provides a budget estimate for an ICI Waste Diversion Assistance program. Expenses
are related to the development of promotion and education materials and the production of those
materials. Examples of materials include: posters and desk-side containers that can be given to

ICI locations upon request. The estimated labour commitment is one half-time equivalent position

to coordinate the program and liaise with businesses on an ongoing basis.

Based on the estimated amount of recyclable material disposed (30% of the waste stream) of by the ICI
sector in Yellowknife, there is the potential to divert over 2,000 tonnes by encouraging more diversion by
local businesses and institutions.

ICI Waste Diversion Capital Operating FTE
Assistance Program $ $

Program Development and $0 $25,000 (1% year) 0.5
On-going Technical Support $15,000 (subsequent years)
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5.1.3.2 IClI Recognition

Public acknowledgement of businesses and institutions that achieve significant waste reduction goals
serves to encourage similar programs within other organizations, while also reinforcing the positive
behaviours associated with these accomplishments and helping to raise the public profile of participating
businesses. The City of Yellowknife is already leading the way with its own yearly Recycling Awards.
Each year, businesses and individuals that champion zero waste are acknowledged by the City mayor
and receive a plaque. 2017’s Yellowknife winners were:

« Wek'éezhii Land and Water Board

« The Yellowknife Farmers' Market

e Les Rocher

« Dream Office Management (NWT) Inc
o The Fat Fox Café

As another example of a recognition program, Harford County, in Maryland, USA, acknowledges
business waste reduction and recycling programs through the Business Recycling and Waste Reduction
Awards. Applications are due by the end of March each year. Once reviewed, award winners will receive
a plaque for display at a public awards ceremony and be recognized on the Harford County website, in
local media and social media.

Learn how your business can reduce waste
and prepare for next years award

(&) smoms 410-638-3817 oo

www.harfordrecycles.org

Figure 69: Harford County Business Recycling & Waste Reduction
2016 Award Winners Promotion

All award applicants become Partners in Recycling and receive a sticker to display at the business and
listings on the County website and social media.

Additional ICI waste diversion promotion program examples are in Appendix D.
5.1.3.2.1 Recommendation

The City should continue its yearly Recycling Awards winners and focus on additional promotion of the
winners through social media and window display stickers. Slight improvements to the Recycling Awards
could be done in conjunction with the ICl Waste Diversion Assistance program. Involving the Chamber of
Commerce through education and marketing of the awards program is another potential route to improve
nomination numbers and business interest.

5.1.3.2.2 Resources Required and Diversion Potential

Staff resources for the increased marketing of the Recycling Awards program are incorporated into the
ICl Waste Diversion Assistance program. Direct expenses associated with the program upgrades are
expected to be minimal and are associated with the production of window decals and program marketing.



http://www.harfordcountymd.gov/199/Business-Recycling-and-Waste-Reduction-A
http://www.harfordcountymd.gov/199/Business-Recycling-and-Waste-Reduction-A
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This program provides support to the ICl waste diversion assistance program and disposal bans, and
therefore no diversion is attributed to it.

5.1.3.3 ICl Food Waste Diversion

The City of Yellowknife SWF accepts organic material from a small amount of ICI customers. However,
organic waste represents well over one-third (41%) of Yellowknife’s ICI sector. Therefore, significant
opportunities to increase waste diversion through the implementation of a composting collection program
in the ICI sector exists.

Seattle is an example of an approach to the collection of food waste that could be applicable to
Yellowknife. Since January 2015, The City of Seattle requires businesses not to place food scraps,
compostable paper and yard waste in their garbage through the Seattle Municipal Code Section
21.36.082. The City offers a food scrap collection service and saves money for businesses that generate
significant amounts of food waste, such as restaurants, grocery stores, bakeries, hotels, schools and
flower shops. Seattle has contracted a waste hauler to provide compost collection containers and
collection service. The program is part of Seattle’s larger Resource Venture Program which provides free
technical assistance, training and advice on how to collect food waste and compost within a business
location. The program also encourages businesses to donate packaged food and food that has not been
served to customers to be donated to a local food bank.

The City provides the Food and Compostables Flyer in a variety of languages to businesses and
organizations including: English, Amharic, Cambodian, Chinese, Hindi, Japanese, Korean, Lao/Laotian,
Oromo, Russian, Somali, Spanish, Tagalog, Thai, Tigrigna, and Viethnamese.

@ E%?rcl’;ostables @ ﬁgﬁ;&% @ gé%%:&%%gf <

Y DFE Y Recoleccion Comercial
Alimentos

;%f* cia Wf“\* ‘bg
o, . ’%gﬁr\ . ,ﬁ‘:-?

Food Soiled Paper & L | mANRBARE « o®
» —~— E :

k\%’

Papel para alimentos usado P 0°

SRS

- °K.ﬁ

1 NO Plastic < NO Matab NO Glass |

@ Garbage (@ Recycling

Figure 70: Seattle Commercial Collection Compostable Iltems Flyer

The City of Calgary recently introduced mandatory food and yard waste diversion in for all businesses.
All businesses are responsible for diverting organic material by having collection containers on-site
and ensuring the material gets composted. To assist businesses in developing tailor made programs,
The City of Calgary provided an array of online education and resources for businesses, and haulers.
Some of these resources include composting brochures, printable signs and staff education templates.
The City also offered one-on-one meetings with businesses, site visits and waste audit assistance.

Other ICI food waste collection examples can be found in Appendix D.
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5.1.3.3.1 Recommendations

The opportunities for diversion of food waste, particularly from restaurants and grocery stores, include
the Seattle model of providing the collection service, or alternatively, The City could promote food waste
collection directly through a private hauler or by self-haul to the SWF.

It is recommended that commercial food waste diversion be revisited through a pilot to identify specific
opportunities and barriers to success that can be incorporated into a full program design. The pilot project
will include the development of promotion and education materials and include the training of staff at
participating businesses to ensure effective participation.

The results of the pilot project would assist in determining the role that The City would play in a full-scale
program. The private sector has indicated a desire to move forward with diversion, which provides an
opportunity for The City to act more as a facilitator for a full-scale program, rather than being the service
provider. Depending on the results of the pilot, bylaw amendments can be considered to require
businesses to divert organic material. The amendments can take many different shapes, including only
requiring certain businesses, such as those that generate large amounts of organic waste, or businesses
of certain sizes to divert. Additionally, the bylaw can stipulate if the business has to hire a hauler to collect
and haul organics, or if the business can self-haul material.

It is also recommended that The City provide support to ICI locations that want to implement on-site
composting. This can be done through the ICI waste diversion assistance program.

5.1.3.3.2 Resources Required and Diversion Potential

Introducing a pilot to demonstrate viability of commercial organics diversion will require additional staff
resources. The estimated cost to undertake the pilot and provide support to a full-scale program is
provided in the following table. This budget assumes that the private collection companies move forward
on commercial organics collection, allowing City resources to be minimized. However, it is anticipated that
The City will provide on-going support through the previously outlined Waste Diversion Assistance role
and undertaking social marketing and other related promotion and education activities targeting ICI

waste generators.

Assuming that effective promotion, education and regulatory measures (e.g., disposal bans) are put in
place to support the implementation of ICI food waste collection, the estimated diversion potential for this
program is about 2,000 tonnes.

Capital Operating

ICI Food Waste Diversion $ $ FTE

Pilot Project $3,500 $20,000 Included in ICI waste
e 10 participating businesses diversion assistance
e Collection bins (wheeled totes). staffing requirements

Average of 4 bins required per site

e Tipping fees (@%$33/t)
e Promotion and education materials
Full Scale Implementation $5,000 As above
e Promotion and education
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5.1.34 Enhanced ICI Recycling Collection

A private recycling collection service is currently available to Yellowknife’s commercial sector, with the
most common material collected being cardboard. As with organics, by working with private service
providers, The City can play largely a facilitation role in enhancing commercial recycling.

However, specific sectors of the commercial sector, such as the downtown business area, have specific
barriers that present challenges to effective participation in diversion programs. The development of
targeted programs for these areas that may not have ready access to recycling infrastructure would
serve to increase diversion. For example, encouraging sharing of bins in locations with limited space,
and encouraging small businesses to use Blue Bin Stations for material like paper would be approaches
to encourage business recycling.

For examples of alternate commercial recycling services, see Appendix D.
5.1.3.4.1 Recommendations

In order to address specific barriers to waste diversion in the commercial sector, The City should work
with the contracted hauler and key stakeholders (like the Downtown Business Association) to design
and implement alternate collection options in areas that present challenges to effective participation

in diversion programs. Consideration should be given to adding applicable municipal buildings (like the
Town Hall, City Garages, Ruth Inch Memorial Pool, Public Library, Fieldhouse and Multi-plex) to

the existing recycling program.

5.1.3.4.2 Resources Required and Diversion Potential

City resources to develop enhanced commercial recycling collection will be minimal as the collection
services is intended to be provided (and invoiced) by private sector collection companies. However,
facilitating the improvements to the collection system will require some staff time for working with the
collection companies and local businesses in identifying and implementing alternative collection systems.
A small dedicated budget for promotion and education has been included in the budget.

It is difficult to estimate the diversion potential specific to this recommendation as the diversion results will
depend on the collection systems implemented and the presence of support mechanisms like the waste
diversion assistance program and disposal bans. Therefore, the estimated diversion potential allocated to
ICI Waste Diversion Assistance is assumed to include any potential diversion associated with enhanced
collection services.

Enhanced ICI Recycling Collection Cagltal Ope?tmg FTE
Promotion and education $2,500 (for Include in ICI waste
first 2 years) diversion assistance
staffing requirements

5.1.3.5 Expanded C&D Diversion Opportunities

Currently there is a lack of local diversion opportunities for C&D materials in the Yellowknife area.
This is likely the main barrier to builders and developers participating in diversion.

One of the largest components of C&D waste is wood, as shown in the photos below. Expanding the
current wood recycling program (mainly pallets) to include clean wood waste such as lumber off-cuts
could significantly increase the diversion of C&D waste, and this material is required as an amendment
within the composting program. Aggregates, including old concrete, also offer an additional diversion
opportunity, and The City has had discussions with contractors interested in this material.
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Figure 71: Construction and Demolition Waste Disposed at the SWF

Asphalt is currently separated and stored for reuse as road base (see photos below). However, there are
significant piles of asphalt at the SWF and there has been little reuse in the last year.

Figure 73: Drywall in Construction & Demolition Load

As mentioned earlier in the waste composition section, there is an opportunity to divert clean loads of
drywall scraps/cuttings. Especially on new builds, there can be significant amounts of excess drywall
that can easily be diverted into a separate area for diversion through composting.
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5.1.3.5.1 Habitat for Humanity ReStore

Adjacent to the SWF there is a privately managed Habitat for Humanity ReStore that sells used or
unwanted construction and demolition materials. The store contains anything from new nails, doors,
furniture, home accessories, to functioning appliances. These items are sold at a price lower than normal
retail price. The store is owned and operated by a local Habitat for Humanity affiliate and proceeds are
used to build homes in the local community, about one home every two years. Four to five volunteers
assist at the store, which is open four days per week. All buildings and shelters used to house the items
for sale have been donated to Habitat for Humanity. There is a small workshop space and there is a
desire from the local owner to host repair cafes on a regular basis in the near future. The land the
ReStore is on is leased from The City of Yellowknife for a very low cost. This is a great reuse opportunity
that benefits the community and helps reduce the need for landfilling.

Figure 74: ReStore

With the ReStore only being open four days a week, it is limiting for contractors that want to deliver

items to the store for reuse. Often the store is not open when contractors have material to drop off,

so the material goes straight to the SWF for disposal. Additionally, there does not seem to be significant
encouragement from the City SWF scalehouse to use the ReStore, when available, for dropping off items
that might be reusable.

Members of the public have indicated the ReStore has many great items for sale, however comments
were received regarding prices being high. This feedback may suggest that lower prices may encourage
more use of the store and ultimately more diversion.

5.1.3.5.2 Recommendations
There are four recommendations associated with improving the diversion of C&D waste:

« Expand the wood recycling program to include all clean (uncoated) wood waste. This
recommendation may require an expansion or reconfiguration of the existing wood waste
recycling area. Additionally, this program would require support through promotion and
education activities, variable tipping fees (lower fees on source-separated clean wood waste)
or disposal bans.
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« Assess the potential benefits of adding aggregate diversion opportunities at the SWF.

« Separate clean drywall scraps for incorporation into the composting process.

« Encourage all scalehouse operators/staff to encourage contractors to drop-off reusable items at
the ReStore whenever possible.

« Collaborate with the ReStore to encourage more donations, visitors and ultimately move material
more quickly. A review of price structuring in other similar stores across the country would be

beneficial. One example is that used by the Foothills Salvage and Recycling Society, outlined
in Section 5.1.4.3.

5.1.3.5.3 Resources Required and Diversion Potential

It is assumed that some capital will be required to establish additional storage and processing areas at
the Waste Management Facility and that 0.25 of an FTE will be required for one year to establish this
program and promote it within the C&D industry.

For the aggregate diversion assessment, it was assumed that this would be contracted out to reduce the
burden on staff.

The estimated diversion potential associated with this recommendation is 4000 tonnes — composed of
3000 tonnes of concrete, and 1000 tonnes of wood.

Expanded C&D Recycling Opportunities Cagltal Oper;tlng FTE
Expand wood waste recycling 0.25 for one year
e Wood waste recycling pad $60,000
improvements
e Additional grinding costs $120,000
(@%$120/tonne)
Assess aggregate diversion potential $5,000 0
e Contracted research project
5.1.4 Infrastructure and Operating Enhancements

5.1.4.1 Weigh Scale

As discussed earlier in this report, there is an unusually high amount of waste disposed by self-haul loads
in Yellowknife. This is likely due to inaccurate average weights assigned at the scalehouse for all self-haul
loads due to the inability to weigh vehicles in and out with a single scale.

Most self-haul loads are not weighed in and out, and instead are assigned an average 147 kg on entry.
This is an extremely high average load for self-haul vehicles and is likely causing an inflated cumulative
weight in the data.

5.1.4.1.1 Recommendations

Currently loads rarely scale in and out due to the SWF only having one scale. In order to increase weight
data accuracy, it is recommended a second scale be purchased and installed so all vehicles can be
weighed in and out. This will remove the need for assumed average weights for self-haul and scavenging
loads, as well as relying on tare weights of commercial vehicles that are not always reliable.

If purchasing a second scale is cost prohibitive, it is recommended, at a minimum, that over a period of
one month, all self-haul loads be weighed in and out and an average determined for use in the future.
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Another option is to implement a scale traffic control system, where vehicles drive over the scale both
inbound and outbound. This would require a staging area for vehicles to wait prior to accessing the scale.
Then they would be directed by a traffic officer or light system to drive onto the scale. This would require
significantly less capital investment than a second scale, but would need additional staffing and would
take additional time for system users.

It is suggested to do a landfill traffic monitoring study to review the options for better reporting of load
weights, and determine the most efficient approach. If a second scale is added, the site will need to be
reengineered to provide required access and operational efficiency and safety.

5.1.4.1.2 Resources Required and Diversion Potential

Installing a second scale will require groundwork and potentially additional related infrastructure like an
expanded scalehouse. A used scale would be an option to reduce required capital expenditures. Used
scales can be sourced for as low as ~$15,000, where a new 90-foot scale is $45,000.

Weigh Scale Cagital Oper$t':1ting FTE

Purchase additional weigh scale $105,000 $10,000 N/A
e Scale and ground work / installation

Procedure of weighing all self-haul vehicles in $2500

and out for one month

Scale control system for two-way traffic $10,000 0.5

5.1.4.2 Composting Program
5.1.4.2.1 EXxisting Facility Assessment

A desktop review of the composting program was undertaken, focusing on a review of operating
procedures and selected operating records. Ecology North personnel were also interviewed about the
composting program and site operations, and Project Team members undertook a brief site inspection
in October of 2017. Figure 75 and Figure 76 show pictures from the site visit.

For a full review of the composting program and recommendations for long term composting facility
improvements see Appendix E.
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Figure 75: Composting Feedstock Figure 76: Compost Piles for Curing

The facility uses a low-tech windrow composting method to process the roughly 500 to 600 tonnes of food
waste and yard waste delivered to the site. The facility receives organic waste on a year-round basis, but
active composting activities are more intensive during the period between May and September. Given the
relatively small quantities of feedstocks currently being collected and processed, and the remote location
of the site relative to neighbours, a low-tech approach has been a good solution to date. To offset the
increased odour and nuisance risks that could result from the low-tech composting method, a higher
amount of site and process monitoring/management has been invested in the program.

While the higher level of site and process management is a sound technical decision, it does result in
increased labour and higher costs: direct operating costs in 2016 were reported to be in the order of
$91,000 to handle roughly 400 tonnes of material. The unit processing costs for the program appear
high (i.e., in the order of $225/tonne) when compared to food waste composting programs in the 2,500
to 5,000 tonne per year range. Given the low feedstock quantities, this is not surprising.

A cursory review of the design of the composting facility itself was undertaken as part of this assessment
and it was found to align with best practices and the normal standard of care taken by compost site
designers. It was also observed that the facility has ample capacity to accommodate future growth in

the diversion/collection program and has suitable environmental protection and surface water controls.

Based on the review of the Operations and Maintenance Manual and discussions with Ecology North
personnel, is appears that best management practices are being followed with respect to site operations.
Although there is room for minor improvements, the operations procedures are thorough and well
documented. The amount and nature of the operations records kept is more detailed than would
normally be expected at a site of this size, but that should not be interpreted as a negative comment.

The Project Team also discussed the finished product testing and use practices with Ecology North staff.
The sampling and testing procedures being followed are consistent with normal industry practices and
an experienced third-party laboratory is being used to complete the required analyses. It appears that
product marketing is a collaborative effort between The City and Ecology North, but there are no defined
marketing roles and responsibilities.
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There is an additional opportunity to accept wood pellet ash in the composting program, as long as the
ash is limited to approximately five percent, by weight, and is well mixed through the piles. Emphasis
on the ash being purely from wood or wood pellets would need to be expressed to residents and other
composting program participants. It is important the ash does not contain metal or garbage.

5.1.4.2.2 Recommendations

Based on the review, the following improvements to management protocols and procedures should
be considered:

« Staff should develop a template form that can be used to document routine (e.g., weekly or
biweekly) inspections of the composting facility.

« Staff should correct the reference to pathogen time and temperature requirements on page 24
of the Operations and Maintenance Manual to make it consistent with the information provided
on page 30.

« Staff should take advantage of the ability of spreadsheets (or other software) to electronically
track process data and develop trend charts. Experience has shown that trend charting (versus
reviewing raw numerical data) is more intuitive and provides better insight into compost pile
conditions.

« A more complete discussion of the protocols for leachate sampling should be included in the
Operations and Maintenance Manual.

Based on the review of operating practices, the following modifications to field practices should be
considered:

« Based on discussions, it appears that there is not enough coarse amendment being used in the
compost piles. Increasing the amount of coarse amendment in the composting piles will increase
free air space and improve passive aeration. The result of this will be reduced potential for
odours, and more efficient degradation of materials.

« Equipping the front-end loader used at the site with an over-sized bucket (e.g., snow bucket)
would help with operational efficiency and reduce the amount of time required to turn the
composting piles.

« The feedstocks being accepted in the program contains film plastic (compostable and non-
compostable), kraft bags, cardboard, and food soiled paper. While the amounts of these materials
in the feedstocks do not appear to be excessive relative to what is encountered in similar
programs in other jurisdictions, the manual turning process used at the facility combined with dry
pile conditions results in a higher amount of litter. If off-site litter becomes an issue, consideration
could be given to screening the windrows after the initial high-rate composting period (e.qg., after
6-8 weeks) to remove plastic and non-degraded paper. In this case, the screening would be done
with a 1” to 1.5” screen mesh.

« Weeds sprouting in the finished compost piles was mentioned as being a historic problem. Since
this will affect the desirability and acceptability of the product by end users, steps should be taken
to cover storage piles with weighted tarps, manually pick weeds from the pile surfaces on a
regular basis, and control weeds that might be growing around the perimeter of the composting
facility.

« The Operations and Maintenance Manual indicates that the site is enclosed within an electric
fence that is turned on seasonally to discourage bears. However, the fence appears to have been
damaged or construction was not completed. The fence should be repaired/completed to prevent
potential safety issues resulting from human-bear interactions.

« Due to the steep side slope of the leachate pond, and the slippery nature of the synthetic material
lining the pond, a person who falls into the pond (i.e., during sampling or inspections) will have
difficulty climbing out. To prevent a potential safety issue, knotted ropes or rope nets/ladders
should be installed at selected locations around the edges of the leachate pond.
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It was also noted by the Project Team that on more than one occasion, staff from Ecology North have
attended compost operator training courses offered through the Compost Council of Canada. It is
expected that personnel involved with management of the composting program would benefit from visiting
other composting operations and talking with other site managers and operators. Tours of other small and
mid-sized facilities that process food waste would expose staff to see other methods of processing and
see management techniques in practice (as opposed to the classroom setting during the training
courses).

5.1.4.2.3 Long Term Composting Facility Improvements

Currently the composting program is diverting in the order of 600 tonnes per year of food waste, food
soiled paper, and yard waste. However, it has been estimated that there is as much as 5,855 tonnes of
these materials available in the solid waste stream.

As previously outlined, the scope of this study included identifying capital improvements to the facility
that would be required to handle the feedstocks resulting from expansion of the composting program
and increased diversion. Three specific scenarios were reviewed: 40% diversion, 60% diversion, and
80% diversion. The annual quantities of material corresponding to each scenario are summarized in
the following table.

Table 10: Estimated Quantities of Organic Waste by Diversion target (tonnes)

. 40% 60% 80%

Material . . . X . X
Diversion Diversion Diversion

Yard Waste 2,100 3,150 4,200

Food and Soiled Paper 240 360 480

Total 2,340 3,510 4,680

In order to estimate costs, a conceptual design of the composting facility required to support the 40%
diversion scenario was developed (i.e., the “base” facility). This facility was intentionally based on a
modular design. This allowed the costs for the facilities needed to support the 60% and 80% diversion
scenarios to be quickly pro-rated from the base facility design and costs.

In practical terms, a modular design would allow Yellowknife to construct new facility infrastructure in
stages as participation in the program increases and the program is expanded to include new generators.

514231 Preliminary Process Design and Mass Balance

In order to size equipment and processing infrastructure, a preliminary mix design and weekly mass and
volume balance for the composting facility associated with the 40% diversion scenario was prepared by
the Project Team.

The mix design was prepared based on assumptions regarding the weekly quantities of feedstocks that
would be delivered to the facility and this assumed feedstock characteristics. The assumptions were
based on data from existing food waste composting programs in Alberta and BC, and prior assessment
and design work completed by the Project Team for other clients.

In Yellowknife’s case, a bulking agent would need to be added to the feedstocks prior to composting

to adjust the moisture content and carbon to nitrogen ratio to optimal ranges. The bulking agent is also
required to provide structure and increase free air space within the compost pile, which allows for the
movement of air. Typically, wood chips made from tree branches and trunks, other coarse yard debris,
forestry industry residuals, or dimension wood waste are used as amendment sources at composting
facilities. For this assessment, it was assumed that ground dimension lumber diverted from the landfill,
and coarse material removed from the compost during the final screening step would be used as bulking
agents.
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5.1.4.2.3.2 Description of Facility Components

A summary of the major system components
associated with the recommended composting
facility are provided in the following sections. Since
the facility is modular in nature, these components
would be the same for all three diversion scenarios.

5.1.4.2.3.3 Active Composting System

Due to the increased risk of bird attraction, odours
and other nuisance conditions, continued use of
the low-tech windrow composting approach is

not recommended. The Project Team instead
recommends that Yellowknife move to an aerated
composting system. Migrating to an aerated
system would also provide more certainty in terms
of pathogen reduction relative to the existing
windrow composting system, and would reduce
labour and equipment requirements during the
initial weeks of the composting process.

Figure 77 : ASP System at Stickland Farms
(Penhold, AB)

There are a range of aerated in-vessel composting systems available that could be implemented in
Yellowknife to handle the feedstock quantities resulting from the three diversion scenarios. Vendors for
such systems include Green Mountain Technologies, Engineered Compost Systems, DTEnvironmental,
and Hot Rot. These pre-engineered systems are fully-enclosed and have automated aeration systems,
which would help to prevent odour and nuisance conditions, speed up the composting process, contain
litter, and reduce bird attraction.

Although there are several technical benefits to a in-vessel system, it is expected that the costs
associated with these types of systems and the associated infrastructure would be prohibitive.

Therefore, it is recommended that the City implement an aerated static pile (ASP) system with above-
grade aeration pipes to handle the increased feedstock quantities. Such systems have low capital costs,
but would provide a comparable level of process control and nuisance reduction as the previously
mentioned in-vessel systems. An ASP with an above-grade aeration system could also be constructed
at the existing site without having to modify or disturb the existing compost pad and environmental liner.

An example of an appropriate ASP system would be the system installed at Stickland Farms in Penhold,
Alberta. This facility uses single-phase electric fans, timers, and above-ground PVC and HDPE aeration
piping, all of which is relatively inexpensive and readily available.

Due to Yellowknife’s colder climate, and to optimize
the use of the existing composting pad, an
extended pile configuration is recommended
instead of the discrete composting piles used at the
Penhold site. In an extended pile system, compost
piles are built directly on the shoulder of, and in
direct contact with, adjacent compost piles. An
extended pile configuration will reduce the amount
of exposed surface area, which will in turn reduce
the amount of heat lost from the piles during colder
months of the year. A residence time of six weeks
in the ASP system is also recommended due to the
colder climate in Yellowknife.

Figure 78: Aerated Composting Bunkers
in Olds, Alberta built from pre-cast
concrete blocks
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One possible issue with the implementation of an aerated composting system at the Yellowknife facility is
the cost of extending electrical infrastructure to the
composting pad. However, there is ample
experience with using both generators and solar
panels to power smaller aerated static pile and
bunker composting systems. It is recommended
that a business case analysis of capital and
operating costs of solar power versus running the
system from a generator or the power grid be
explored as part of detailed design process.

Construction of partially enclosed bunkers around
the ASP composting system, similar to the facilities
constructed at Olds College in Alberta, or by Latah
Sanitation in Moscow, Idaho, could be considered

as a future upgrade to the composting facility. The Figure 79: Aerated Composting Bunkers
use of a bunker structure would provide a further in Moscow. Idaho. with Wood Frame
level of protection from climate interferences. The Roof Structure

bunker design used in Olds College (i.e., based on
using pre-cast concrete blocks) could be
constructed without disturbing or modifying the existing composting pad.

5.1.4.2.34 Mixing System

The amount of agitation and mixing that occurs in the proposed ASP composting system is significantly
reduced relative to the current windrow system. Therefore, thorough mixing of feedstocks and
amendments prior to their placement in the ASP system is needed to optimize the composting process
and prevent nuisance conditions. While an acceptable level of mixing can be achieved with a front-end
loader, it is generally much more effective and efficient to use a mixing system.

PTO (power take-off) and electrically driven vertical
auger mixers, which are available from such
vendors as Supreme International, Jaylor and Patz,
have become very popular in the composting
industry over the past ten years. Vertical mixers are
more popular than the horizontal mixers that have
historically been used at mid and large-scale sites.
Vertical mixers also tend to be available in a
smaller size range, such as the stationary mixing
units manufactured by Penta and Vertablend.

As part of the facility upgrade, a small PTO

(i.e., tractor-driven) vertical auger mixer is
recommended. The mixer would be similar to the
units used at the Stickland Farms compost site in
Penhold, and the City of Whitehorse composting
facility.

Figure 80: PTO Mixer used at City of
Whitehorse composting facility

(source: transform compost systems)

5.1.4.2.35 Curing and Screen Product Storage

Once the material has been stabilized in the ASP composting system, it will need to be further cured prior
to being used as a soil amendment. However, the material will still be very biologically active and will
have the potential to generate odours if not properly managed. It is therefore proposed that the material
be cured for three to four months using the windrow method that is currently employed at the Yellowknife
facility. Since the material will have gone through the pathogen reduction process in the ASP system, the
turning frequency of the curing windrows can be based solely on pile temperatures and the need to re-
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establish porosity. It is expected at the start of the curing stage, weekly or biweekly turning would be
needed, but this would taper off to turning every three to four weeks as the curing stage progresses.

After a period of three to four months, material in curing windrows could be screened to removed
contaminants and recover bulking agents. The screened material would be consolidated into larger
stockpiles and allowed to continue curing until it meets the desired level of maturity. To maximize the use
of the existing compost pad, it is proposed that the stockpiles be built to a height of approximately 7.6 m
(25 feet) using a stacking conveyor.

5.1.4.2.3.6 Food Waste Receiving Area

An enclosed feedstock receiving area has been
incorporated into the base design of the
composting facility. An enclosure is needed to
control litter, but more importantly it is required to
help make the food waste inaccessible to birds,
and thus reduce the potential that birds to be o ———" "

attracted to the composting site. Given that the i ﬂ[‘! il L
composting facility is situated approximately 2 km Wi llg'ﬁl“ﬁl

from the airport, managing bird attraction must be il IR Y,
considered in any facility expansion plan. =E TR

By itself, enclosing the receiving area will not

completely mitigate attraction of birds. Best Figure 81: Enclosed Waste Receiving Bunker
operational practices will also be required,

including prompt mixing and processing of feedstocks, use of wood chip or compost “biocover” layers
over the active composting piles, and a high level of housekeeping in the receiving and mixing areas.

A fully enclosed metal or fabric-style building with a concrete slab floor in which feedstocks could be
received would be ideal, but may be cost prohibitive at the outset of the program. The following, lower
cost alternatives could be considered as alternative solutions:

« Precast concrete block bunker with
retractable fabric cover system
(e.g., RollICov-R system).

« Constructing a pole-barn style roof
structure with fine netting instead of solid
walls.

Interim solutions that could be considered include:

« Adding a wood or metal frame and trusses
to the existing receiving bunker so that a
fine plastic netting can be suspended
overtop and on the sides of the bunker. Figure 82: Aggregate bunker with RollCov-R

«  Surrounding the receiving area on three roof system (source: Chameleon Innovations)
sides with standard 6 m high landfill litter
fences, and suspending fine plastic netting overtop of the enclosed area.

For the purposes of estimating costs for this project, it was assumed that a RollCov-R type retractable
structure would be installed over the existing receiving bunker. The existing precast blocks would be
supplemented with new blocks to construct a 15 foot wide by 20 foot long by 5 foot high bunker. This
structure can be constructed on the existing compost pad without the need for foundations, and minimal
site preparation work.
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5.1.4.2.3.7 Capital Cost Estimates

A rough order of magnitude (ROM) cost opinion for the equipment and components required for the
composting facilities corresponding to each diversion scenario was prepared. This cost opinion is
considered a Class 4 cost as defined by the Association for the Advancement of Cost Engineering
International (AACE) and is based on the conceptual design for the base facility and assumptions related
to feedstock characteristics, processing technologies and equipment. The estimate is not intended to be
used in facility procurement as final costs of the project will depend on actual technologies and equipment
procured as well as other variable factors including host location, labour and material costs, competitive
market conditions, and implementation schedule.

Breakdowns of the cost of items are provided in Table 11. The assumed markups and taxes for the
estimates are also summarized in Table 11. These costs and markups are based upon vendor quotations
obtained during past work by the Project Team, our best judgement, and general assumptions on how the
project will be contracted (i.e., design-bid-build).

Table 11: Order Magnitude of Cost Estimates for Facility Improvements

40% Diversion 60% Diversion 80% Diversion

Cost Item Scenario Scenario Scenario
Preconstruction and site preparation $- $- $-
Access roads and scale $- $- $-
Security and landscaping $- $- $-
Receiving area improvements $ 28,550 $ 28,550 $ 28,550
ASP composting system (positive aeration) $ 83,250 $ 124,875 $ 166,500
Mixing equipment (with tractor) $ 157,500 $ 157,500 $ 157,500
Composting pad expansion/improvements $- $- $-
Surface water pond expansion/improvements $- $- $-
Staff building $- $- $-
Miscellaneous equipment - stacking conveyor $ 40,000 $ 40,000 $ 40,000
Allowance for diesel electrical generator $ 15,000 $ 30,000 $ 45,000
Probable Construction Cost $ 324,300 $ 380,925 $ 437,550
Contingency (25%) $ 81,000 $ 95,000 $ 109,000
Construction/Contract Management 5%) $ 16,000 $ 19,000 $ 22,000
Specialty Engineering and Permitting $ 25,000 $ 25,000 $ 25,000
$ 12,000 $ 12,000 $ 12,000
Total Probable Cost $ 458,300 $ 531,925 $ 605,550
Estimate Low Range (-30%): $ 320,800 $ 372,300 $ 423,900
Estimate High Range (+50%): $ 687,500 $ 797,900 $ 908,300
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5.1.4.3 Salvage Area

The Yellowknife SWF is very unique in the fact it continues to permit salvaging at the SWF. Previously
salvaging was permitted across the entire site. However, due to safety and traffic concerns, there is now
a designated salvage area located near the Blue Bin Stations and away from the tipping face of the
landfill. People are allowed to drop off materials at this location and also take any items from this area.
SWEF staff routinely push the materials into a pile as shown in Figure 83 and landfill the remaining
materials. In 2017 there were over 8,800 vehicles accessing the salvage area. Salvaging continues to be
somewhat of a culture in Yellowknife, with many editorials and news stories focusing on the community
and artistry that results from the permission of salvaging at Yellowknife’s SWF. An example of these
stories can be found in Appendix F.

Figure 83: Salvage Area at SWF

The Foothills Regional Landfill & Resource Recovery Centre (Foothills Regional LRRC) is a good
example of a landfill site that has promoted salvaging in a safe way, while also reducing traffic on their
landfill site. The Foothills Regional LRRC leases a small piece of land adjacent to the landfill scalehouse
area to a not for profit society called the Foothills Salvage & Recycling Society. The partnering Foothills
Regional LRRC strongly encourages its users to consider the Society for reusable items and has resulted
in significantly reduced traffic and lineups at the scalehouse.

The society has evolved since 2010 and now has a variety of buildings housing all the donations and
materials brought in from the community. The Society sells the materials at very reasonable prices and/or
donates items to the Family Resource Centre in the nearby town of Okotoks. For larger items there is a
pricing system that helps ensure items sell quickly and are not left on the shelves. ltems are marked with
three prices that are reduced as time goes on — the first price is the cost needed to buy that item the first
week it is put out. The second price is the price it costs to buy the item the second week it is in the store,
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and so on. People can choose to buy the item immediately at a higher cost or wait to see if it is still there
next week for a reduced cost.

Figure 84: Original Foothills Salvage Centre Figure 85: Foothills Salvage Items for Sale
Building

The society has been extremely successful at diverting waste and contributing to the community. The
Foothills Salvage and Recycling Society has about six employees and many volunteers. The Society
brings in an income over $300,000/year which permits the Society to have a funding program in place for
local clubs and organizations. In 2013 the Society diverted nearly 500 tonnes of material from the landfill.
Most of this material consisted of clothing, wood, metal, electronics and books.

5.1.4.3.1 Recommendation

With the salvage culture being strong in Yellowknife, it is recommended a salvage option still be offered to
residents, but under a more controlled environment. A model similar to the one used in the Municipal
District of Foothills would provide Yellowknifers with an option for salvaging while also increasing
diversion from landfill. Having a separate salvage and recycling area that does not need to be accessed
by going across the scale, would reduce traffic at the SWF and reduce risk to vehicles and pedestrians.
With nearly 9,000 vehicles coming across the scale yearly to access the salvage area, diverting this traffic
from the SWF this could save significant time and resources.

This area could be located near the Reuse Store or located closer to the scalehouse area to help divert
and encourage traffic from the SWF to the salvage area.

5.1.4.3.2 Resources Required and Diversion Potential

The amount of staff and financial resources required is dependent on the program approach and level
of City involvement. In the Foothills example there is minimal involvement from the Regional Landfill,
yet significant amounts of diversion.

5.1.5 Regulatory Options
5.1.5.1 Differential Tipping Fees

Differential tipping fees can be used to encourage the separation of materials for recycling or composting.
Differential tipping fees can also reflect the cost to manage a specific waste stream; for instance, hard to
handle materials that require immediate burial are often charged a higher tipping fee to recognize the cost
of the staff and equipment required. The City of Yellowknife currently applies this approach to encourage
recycling and reuse by offering free residential drop off of organics and grass clippings and reduced
commercial tipping fees for scrap steel, sorted recyclables, wood and organics.

The Bow Valley Waste Management Commission, which includes Bighorn, Banff and Canmore, operates
the Francis Cooke Regional Class Ill Landfill and Resource Recovery Centre. In order to increase
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diversion of recyclable materials, the Commission implemented a differential rate fee for C&D loads
received at the main landfill face. In 2017, mixed waste loads that contain recyclable materials are
charged $202 per tonne, whereas loads containing no recyclables are charged $110 per tonne. The
Resource Recovery Centre at the landfill receives loads of source segregated recyclable materials, such
as wood and metals. Rates vary for these types of materials but are typically significantly lower than the
landfill disposal rates (e.g., from $20/tonne for metals to $55/tonne for clean drywall/gypsum and asphalt
shingles). Recycling rates for unsorted drywall/gypsum and asphalt shingles are considerably higher at
$250/tonne. This “incentivized” program is working well and the construction industry has embraced the
savings at the landfill scale. The Commission is working towards 80% diversion.

Another example is Cowichan Valley Regional District in BC that has the following variable tipping fees:

Table 12: Cowichan Valley Regional District 2017 Tipping Fee Schedule

Material Tipping Fee /tonne

Garbage $140

Garbage containing recyclables $280

Recyclables Free

Yard waste Free

Food Waste Up to 5 gallon pail free; larger quantities $90

Drywall (shipped away for recycling) | $200

Scrap lumber and wood waste $95
Asphalt roofing $120
Rubble $25

Experience in other jurisdictions has shown that to incent source separation, the tipping fee differential
must be significant enough to warrant the extra effort or additional collection service. Differential tipping
fees can also be used in combination with disposal bans. In the Cowichan Valley, recyclables, yard
waste, ICI food waste and drywall are banned from disposal.

Additional examples of communities utilizing differential tipping fees can be found in Appendix D.
5.1.5.1.1 Recommendations

The following recyclable/compostable waste streams with existing diversion options should be considered
for reduced tipping fees to encourage source-separation and diversion at the SWF:

e Asphalt
o Drywall

Additional materials can be added to this list of “discounted” materials as diversion options are identified.
Waste streams that should be considered for increased (surcharged) tipping fees include:

« Mixed waste containing significant volume of readily divertible materials
(cardboard, paper, metal, yard waste)

« Mixed loads of C&D
« Mixed waste containing significant volume of clean wood waste
« Mixed waste containing of significant volume of clean drywall
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The setting of differential tipping fees should be considered in tandem with annual budgeting with an aim
to ensure that WMF operating costs can be adequately funded through tipping fee revenue.

5.1.5.1.2 Resources Required and Diversion Potential

Staff time will be required on an annual basis to establish differential tipping fees that ensure that SWF
costs are covered, but incent diversion. A budget of $10,000 has been allocated for the first year to hire
a consultant to assist in developing the initial fee structure and to provide funding for associated
promotional activities.

The scale house software would need to be modified to incorporate differential tipping fees and some
training of scale house staff would be required. No budget has been allocated to this activity.

As economic instruments like differential tipping fees typically have a significant effect on the practices of
ICl and CD waste generators and haulers, it is estimated that 1,000 tonnes can be diverted, depending
on the amount of differential and associated promotion.

Differential Tipping Fees Cagltal Oper;mng FTE

Establishing and Promoting Initial Fee Structure $10,000 0.1 for one year

Annual review of fee structure $0 0 (included in regular
budgeting process)

5.1.5.2 Disposal Bans

With disposal bans, specified materials are prohibited from being disposed as garbage. This regulatory
approach is enforced at the disposal facility. This is a common policy approach to encourage recycling
by businesses and the construction/demolition industry without having to engage in the cost of providing
a collection program. Bans are only put in place when recycling infrastructure is available.

For example, Regional District of Nanaimo in BC implemented a disposal ban on ICI organic waste in
2005 that affected roughly 800 businesses and institutions. The bylaw, which is enforced at their landfill
and transfer station, bans all food and yard waste. If a load of waste arriving at their disposal facilities
contains an evident volume of organic waste, it is subject to a doubling of the tipping fee on the whole
load. An estimated 6,000 tonnes of commercial organics is diverted annually through this program. The
Regional District has also banned gypsum (drywall), wood waste, recyclable cardboard, paper, metal,
household plastic containers, and tires from disposal.

Commonly banned materials include: cardboard, paper, metal, yard waste and products/packaging
covered by a provincial or territorial stewardship program.

Additional examples of communities that have implemented disposal bans can be found in Appendix D.
5.1.5.2.1 Recommendation

Because disposal bans are an effective and low-cost policy mechanism to drive diversion, implementation
of disposal bans is recommended for waste materials that have an existing collection and processing
infrastructure in place, once voluntary approaches have been fully implemented.

Disposal bans (enforced at the waste management facility) could be considered for cardboard and other
recyclable paper fibres, metal, organic waste, wood, concrete, asphalt, drywall (clean), and materials
covered under a territorial stewardship program (i.e., beverage containers, tires, and electronics).

Once an ICI organics collection program has been piloted and deemed successful, a disposal ban on
all organic waste could also be considered. Similarly, a disposal ban on clean wood waste could be
considered as a mechanism to support expanded wood waste recycling activities at the SWF.
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5.1.5.2.2 Resources Required and Diversion Potential

Staff time would be required to modify the bylaw regulating disposal and to monitor compliance. As with
other regulatory approaches, an aggressive education / promotion program should precede introduction
of landfill bans. It is anticipated that the development and implementation of disposal bans would be done
by staff hired to coordinate ICl waste diversion and to implement promotion and education initiatives (new
staff resources allocated to other initiatives discussed earlier in the Strategic Waste Management Plan).
Enforcement of the disposal bans would be done by existing SWF facility staff. Training on enforcement
procedures would be required.

The diversion potential for disposal bans comes primarily from improved ICI waste diversion and is
estimated to be up to 1,000 tonnes if bans are applied to all readily recyclable materials.*

Disposal Bans Cagltal Oper;mng FTE
Disposal Bans $0 Included in ICI Included in staff
e Bylaw amendments waste diversion | resources for IC| waste
e Promotion and education promotion diversion and
e Training of enforcement staff budget community based
social marketing

5.1.5.3 Residential Mandatory Recycling / Source Separation

To maximize participation and diversion, mandatory approaches can be applied to residential waste
collection services. A common approach is to not collect garbage that contains materials that have
diversion options. For example, the City of Nanaimo in BC will tag and leave behind any containers
of garbage that are identified as containing blue box recyclables or yard waste.

The City of Seattle took a three-step implementation process for its “prohibition of recyclables in garbage”
ordinance.

1) Outreach and Education in 2004 — Seattle Public Utilities conducted an educational outreach
program through direct mail to residents and businesses. An automated phone number was
established to answer basic questions about the recycling requirements for single-family
residents, apartment dwellers, businesses and self-haul customers to the City’s Recycling
and Disposal Stations.

2) Educational Tagging in 2005 — Contractors and inspectors placed educational notice tags
on garbage cans and dumpsters which contained significant amounts of recyclables.

3) Enforcement in 2006 — The City’s contractors do not pick up garbage cans that have significant
amounts of recyclables. A tag is left on the can instructing customers to separate out the
recyclables and place the container out at the curb for collection the following week.

Additional examples of mandatory approaches can be seen in Appendix D.

1 Assumes that one-third of ICI waste currently landfilled is recyclable (16,000 tonnes) and that disposal bans
would increase ICI diversion up to 50% (2,500 tonnes allocated to ICI waste diversion technical assistance
and 5,000 tonnes allocated to disposal bans).
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5.1.5.3.1 Recommendation

Although effective, mandatory requirements are often viewed as punitive by residents and are only
recommended if residential program performance is low and not meeting expectations. Promotion and
education and financial incentives such as pay-as-you-throw garbage collection should be employed prior
to consideration of implementation of mandatory recycling requirements.

To increase program participation and educate residents, bin audits are recommended, as completed in
Strathcona County (see Section 5.1.1.2.2).

5.1.5.3.2 Resources Required and Diversion Potential

If implemented, mandatory requirements would need to be enforced by the garbage collection contractor.
Spot checks or audits can be done on occasion by City staff to confirm that the contractor is following
through with the mandatory requirements. No new budget or staff resources have been identified for

this recommendation.

Estimated diversion that would result from mandatory residential diversion is 500 tonnes.
5.1.5.4 ICI Mandatory Recycling / Source Separation

Through this regulatory approach, businesses would be required through a bylaw to participate in
recycling and/or divert designated materials through a recycling program. Many businesses report that
although they would like to set up a recycling program, it will not be a priority for them until they “have
to do it.” Although aggressive, this type of regulation can be highly successful in terms of diversion,

and provides a level playing field for businesses. Similar to residential recycling, it is important that
prescriptive approaches such as this are implemented only when accessible diversion alternatives exist,
and aggressive education/ promotion programs have been in place.

The following are examples of the mandatory approaches that could be employed in the ICI sector:

1. Mandate all ICI buildings to implement a recycling collection service by a defined date under the
Solid Waste Management Bylaw (4376). Under this approach, each ICI building would contract
recycling services to meet their specific needs. This approach is used in the Province of Ontario.

2. Provide recycling collection services to ICI buildings as a City service. Participation in the
program would be mandatory for all ICI buildings; however, exemptions for buildings with internal
recycling systems or existing recycling contracts could be made. Programs of this nature are in
place in Penticton, BC and Blowing Rock, North Carolina.

3. A combination of the above two approaches:

— Small ICI buildings that can be serviced by the same collection vehicle that collects
recyclables from the multi-family sector are included in the curbside program.

— Larger ICI buildings that cannot be serviced by the curbside program would be required
to contract recycling services directly with a contractor hauler.

In Sacramento County, California, the Business Recycling Ordinance requires businesses in the Region
generating more than 4 cubic yards of garbage per week to participate in waste diversion and provide
on-site source separated recycling of designated recyclables such as cardboard, office paper and
beverage containers. Implementation of the plan began in January 2007.

The Business Recycling Ordinance was implemented in the following phases, with early emphasis
on education.

Phase 1: Inventory of commercial waste generators.
Phase 2: Ongoing education and outreach about the ordinance and service options.
Phase 3: Site inspections with education as the primary objective.
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The County’s environmental department conducts site inspections to educate the business community
about what is required to comply with the program and to provide information about the options available
to establish recycling programs.

Additional ICI mandatory recycling and source separation approaches can be found in Appendix D.
5.1.5.4.1 Recommendation

Like disposal bans, regulatory approaches can be highly effective at establishing diversion programs

in the ICI sector. Although effective, mandatory requirements can be viewed as punitive and are

only recommended after intensive promotions if ICI diversion performance is low and not meeting
expectations. The effectiveness of an ICI-targeted promotion and education program, combined with
technical support, plus the influence of disposal bans on ICI generators, should be reviewed in advance
of implementing mandatory recycling requirements.

5.1.5.4.2 Resources Required and Diversion Potential

The amount of staff and financial resources required is dependent on the approach to mandatory
recycling selected and therefore has not been estimated for inclusion in the Strategic Waste Management
Plan. However, it is assumed that most of the preparation and execution of a mandatory approach would
be undertaken by a staff person dedicated to ICl waste diversion (identified previously to support the ICI
waste diversion recommendations).

A mandatory approach to ICI waste diversion would be intended to maximize diversion potential and
therefore an additional estimated 1,000 tonnes of diversion is allocated to this approach.

5155 City of Yellowknife Solid Waste Management Bylaw (No. 4376)

The Solid Waste Management Bylaw (the bylaw) was created in 2005 and is a consolidated bylaw of the
previous Garbage and Solid Waste Levy Bylaws. This consolidation was an efficient and practical step.
The bylaw also references the Fees and Charges Bylaw No. 4436 which is where the Tipping and Solid
Waste Related Fees for Commercial and Residential waste are hosted, as well as the Single Family Solid
Waste Levy.
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Table 13: Commercial Waste SWF Tipping Fees

PROGRAM OR SERVICE (Tipping
Fees)

FEE

COMMERCIAL RATES (for
Commercial Vehicles Disposing of
Solid Waste)

Effective as of
January 1, 2016

Effective as of
January 1, 2017

Effective as of
January 1, 2018

Commercial Waste

$115.00 per tonne

$118.00 per tonne

$121.00 per tonne

Commercial Waste from outside of
City boundaries and other non-

$134.00 per tonne
(650 minimum) +

$138.00 per tonne
(850 minimum) +

$142.00 per tonne
(650 minimum) +

highest commercial
rate

highest commercial
rate

specified special waste (with prior | $130/hour $130/hour $130/hour
approval of Senior Administrative | equipment charge | equipment charge | equipment charge
Officer) with @ minimum 1 | with a minimum 1 | with a minimum 1
hour if required hour if required hour if required
Mixed Loads Charged at the | Charged at the | Charged at the

highest commercial
rate

Light Waste Loads

$12.00
charge

minimum

$13.00
charge

minimum

$14.00
charge

minimum

Unsorted Recyclables

$69.00 per tonne

$71.00 per tonne

$73.00 per tonne

Sorted Recyclables

$32.00 per tonne

$33.00 per tonne

$34.00 per tonne

Table 14: Residential Waste SWF Tipping Fees

RESIDENTIAL WASTE(TIPPING FEES)
(Residential vehicles disposing of
residential waste, not collected for
compensation)

Effective as of
January 1, 2016

Effective as of
January 1, 2017

Effective as of
January 1, 2018

Vehicle Charge for the disposal of
residential waste and other waste
such as yard waste and construction
waste, good clean scrap wood

$10.00 per vehicle

$10.00 per vehicle

$10.00 per vehicle

Organics, Grass Clippings and Leaves | No charge No charge No charge
Unsecured Load (at the discretion of | $57.00 additional | $59.00 additional | $61.00 additional
Gatehouse Attendant) charge charge charge

Table 15: Single Family Solid Waste Levy

Tag Fee, Garbage Receptacle Limit &
Solid Waste Levy

Effective as of
January 1, 2016

Effective as of
January 1, 2017

Effective as of
January 1, 2018

Tag

$2.00 each

N/A — will no longer
be sold

N/A — will no longer
be sold

Single Family Unit Solid Waste Levy

$20.00 per month
per premise

$21.00 per month
per premise

$22.00 per month
per premise

Garbage Receptacle Limit

Garbage must be placed in the City provided garbage receptacle
and the lid must close completely.

With the bylaw being created in 2005, from two different bylaws, there are some opportunities for
increased efficiencies and corrections with an updated version. For instance, there are definitions not
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used in the bylaw content, such as “compactor” and there are terms used in the bylaw that are not
relevant at this time including “Garbage Receptacle Limits” and “Tag Fees”. These limits were in place
when residents could use their own garbage containers and had to purchase tags for excess garbage
bags; before Green Cart was implemented. Currently there is no mention of food waste in the bylaw,
other than businesses must have garbage collection at least once every two weeks if they have food
waste. Thus, there is an opportunity to add in language around food waste diversion options, and/or
requirements. Additional clauses regarding recyclables can be added to encourage and/or require
increased diversion.

The Fees and Charges Bylaw also has a unique Solid Waste Contractor Rate that appears to apply to the
solid waste contractor delivering waste to the solid waste facility that has originated from multi-family unit
and commercial premises in the City. The fees for the contractor are specified as $14 less than the
commercial tipping fee for waste, and are the same for Sorted Recyclables and Organics.

Table 16: Contractor Waste SWF Tipping Fees

SOLID WASTE CONTRACTOR RATES Effective as of Effective as of Effective as of
(apply to the solid waste contractor | January 1, 2016 January 1, 2017 January 1, 2018
when delivering waste to a solid
waste site that has originated from
multi-family unit and commercial
premises in the City)

Multi-family ~ Unit  Premise  or | $101.00 per tonne | $104.00 per tonne | $107.00 per tonne
Commercial Premise Waste
Sorted Recyclables $32.00 per tonne $33.00 per tonne $34.00 per tonne
Organics $32.00 per tonne $33.00 per tonne $34.00 per tonne

However, these fees are not currently utilized, and therefore should be removed from the bylaw.

It is also noteworthy the current bylaw has important and relevant sections on salvaging and how people

are doing so at their own risk and that salvaging is only permitted in the designated salvaging area. Also,
the voluntary penalties in Section C are quite strong and have valuable penalty options if needed. These

are a good basis for creating future penalties associated with mandatory recycling and organics diversion
if deemed required.

For future recycling programs for the multi-family and ICI sector, it is important to realize the current bylaw
identifies a multi-family complex as a unit with 5 or more premises in one common structure. This can be
a critical element to consider when determining which homes get City residential service versus requiring
the building to find their own recycling service through a contractor. Often multi-family complexes will try
to get the same service as a residential home and expect The City to provide the service. Having clear
definitions of a multi-family complex reduces the risk associated with different service options in the case
where the program is different for different sectors. With regards to ICI, businesses are not permitted to
use the Blue Bin Stations around the city — they are only permitted to use the recycling stations at the
SWEF. This is a consideration if making recycling mandatory for the ICI sector. It is essential the ICI sector
feels they have fair access to recycling options yet are providing adequate funding for a program if it is
being implemented by The City.

The bylaw will need to be regularly updated to coincide with the implementation of new diversion
programming. This helps ensure enforcement is possible and increases program effectiveness.
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5.1.6 Residuals Management

The Yellowknife SWF has multiple areas for material storage, processing, and disposal. The facility

has been operating since 1974 when it opened as a dump with uncontrolled burning and has developed
to a modified landfill (1990), then to a balefill (1993). The City has invested in several upgrades and
expansions over the facility’s four decades of operation. The facility is now home to a centralized compost
facility, C&D waste disposal area, recyclable material storage, baling facility, landfill cell (balefill area),
residential drop-off transfer station, and weigh scales.

The City measures the tonnage of materials entering the SWF each year. The total waste disposed at the
facility is shown in Table 17. Of the material disposed at the facility, between 5,300 tonnes and 8,300
tonnes was construction and demolition (C&D) material that is disposed in a different section of the facility
without baling.

Table 17: Summary of Waste Disposal at the SWF from 2014 to 2017 (as reported by the City)

Description 2014 2015 2016 2017

Total Waste Disposed (tonnes) 19,514.82 27,515.49 19,338.56 24,288.70
C&D Disposed (tonnes) 5,325.46 7,380.96 5,988.53 8,282.10
Total MSW Balefilled (tonnes) 14,189.36 20,134.53 13,350.03 16,006.60

Most material entering the facility for disposal is municipal solid waste (MSW) which is baled and placed
in an engineered cell.

For a full review of Yellowknife’s landfill and finances, see Appendix G.
5.1.6.1 Solid Waste Disposal Projections

Data available from the City of Yellowknife indicates that between 19,000 tonnes and 28,000 tonnes

of waste per year was disposed at the Yellowknife SWF from 2014 to 2017. Based on NWT Bureau

of Statistics (BOS) population estimates for the Yellowknife region, the average disposal rate was
1.143 tonnes/capita of which an average 390 kg/capita was C&D material and 753 kg/capita was MSW
which is typically baled and placed for disposal.
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Figure 86: Summary of Per Capita Disposal in Yellowknife from 2014 to 2017
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The BOS has projected populations for the Yellowknife region in five-year increments from 2020 through
2035. Based on these population projections and the average per capita disposal rate over the past
several years, the annual disposal tonnage (total waste disposed at the SWF) is expected to exceed
25,500 tonnes per year by 2035. The estimated cumulative tonnage disposed from 2017 to 2035 is
464,300 tonnes.

Figure 87 shows the annual and cumulative MSW balefilled and C&D landfilled material.
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Figure 87: Summary of Annual and Cumulative Materials Disposed
at the Yellowknife Solid Waste Facility

5.1.6.2 Disposal Operations
5.1.6.2.1  Balefill

The City operates a primarily balefill operation where MSW is compacted into bales and stacked in the
landfill disposal area. Balefills are not common in North America as most landfill owners have opted for
conventional methods where solid waste is tipped into the disposal area and compacted using heavy
equipment. Balers are commonly used at material recovery facilities (MRFs) to compact and consolidate
materials to improve transportation efficiency. Bales are tied with wires to hold materials together during
transport.

Not all solid waste materials are processed through the baling facility. Many bulky and hardened materials
are not appropriate for baling and are placed directly in the disposal area. Additionally, C&D materials are
disposed in a designated area of the SWF without compaction other than what is achieved through
pushing and covering the materials.

At the request of council, the City commissioned an External Review of the Solid Waste Facility
Operations and Processes in 2005 (Dillon Consulting 2005). That review provided a detailed financial
analysis of balefilling vs conventional landfilling techniques including equipment capital, operational, and
maintenance costs as well as the labour cost of the three staff members required to manage the baling
process. The financial review has not been replicated as a component of the solid waste management
plan. The following sections have been developed for consideration by the City based on the external
review as well as a review of solid waste baling procedures from other jurisdictions.
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5.1.6.2.2  Advantages of Balefill Operations

Several advantages to balefill operations have been identified by municipalities managing disposal
facilities:

Baling reduces wind-blown waste. In some regions (e.g., Southern Alberta) high wind speeds
historically forced closures of the landfill tipping face due to safety, environmental and aesthetic
concerns associated with blowing litter. The City of Lethbridge, Alberta, which receives the
second most windy days of any city in Canada, maintains a baler to ensure that waste disposal
can occur throughout the year.

Baling reduces bird attraction. Operators have found that the tightly packed bales of waste
are less attractive to birds than conventional landfills. Transport Canada’s bird hazard risk
assessment typically requires a minimum 8 km buffer for commercial airports and landfills
containing food wastes. Transport Canada has historically applied a more practical 3 km setback
in the North. The Yellowknife SWF is slightly more than 3 km from the airport. It is not clear
whether baling MSW is an operational requirement from Transport Canada.

Baling reduces cover material required. A lack of wind-blown waste reduces the need for
daily cover material, reducing the cost and volume of soil required in the landfill.

Baling increases waste density. Baling is sometimes used by facilities as an alternative to in-
place compaction within the landfill cell. Baling waste increases density of landfills compared to
open dump sites with no in-place compaction and small facilities which do not use steel-wheeled
landfill compactors. Waste baling is also used by some transfer facilities to decrease long-haul
trucking costs by maximizing density of loads shipped over long distances.

Baling may offer cost advantages. Fuel for landfill compaction equipment is a significant cost
to municipalities. Fuel costs are reduced for balefill operations as equipment is smaller and more
efficient. The 2006 External Review of Solid Waste Facility Operations and Processes (Dillon)
indicated cost savings of baling over conventional landfilling methods over a 20 year period.

5.1.6.2.3 Disadvantages of Balefill Operations

While there are advantages to balefill operations, there are also several disadvantages have been
identified by municipalities managing disposal facilities:

Not all material is suitable for baling. Some MSW and most C&D material is not baled in
Yellowknife. While C&D material is disposed separately, the bulky and hardened MSW material
that is disposed in the balefill area is disposed loose, decreasing the overall density of waste.

Baling may not outperform density of in-place compaction. The density of waste bales is
dependent on the baler’s configuration and the characteristics of the waste. Larger, more
expensive balers produce larger and denser bales. It is expected that bales produced in
Yellowknife have a high density but an estimated 20% of MSW is placed loose. The apparent
density estimated by Dillon (2006) is 0.60 tonnes/m?, lower than the 0.75 tonnes/m? typically
expected in a modern landfill.

Baling MSW requires significant maintenance and downtime affects operations. While
recyclable materials are relatively uniform and dry, MSW composition and moisture content may
vary widely between loads. Regular preventative maintenance as well as mechanical servicing
is required to prevent significant downtime. When downtime occurs, MSW must be stored until
equipment can be repaired.

Baling MSW may produce significant leachate. Many facilities have had issues managing the
amount of liquid produced by the baling process. Precipitation and waste composition significantly
affect the leachate produced by baling MSW. Leachate management systems are typically
required at the baling facility to control environmental impact.
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5.1.6.2.4 Recommendations

It is unclear in previous design documents whether baling MSW is a direct requirement from Transport
Canada based on its Bird Hazard Risk Assessment criteria. Therefore, The City should engage Transport
Canada and the local airport operator in discussions to determine whether operational changes to the
disposal process at the SWF are acceptable and request a written record of the airport operator’'s hazard
assessment for the SWF. This will serve to clarify and record any operational constraints due to proximity
to the airport so there is more complete and accurate information for future decisions.

There is potential that this would support a recommendation to switch to compacting instead of baling.
The decision would be subject to a determination of achieved apparent density of the balefill as well as
the cost and availability of soil for daily cover. Apparent density would be calculated based on tonnage
disposed and airspace consumption over a given period. Preferably this would be facilitated through two
drone surveys one year apart, but could be done over 6 or 8 months (spring to summer/winter) capturing
the summer peak season.

5.1.6.3 Landfill Analysis

The Preliminary Design Report prepared by Dillon Consulting estimated that the “New Solid Waste
Facility” would have sufficient capacity to provide the estimated 535,800 m? required for solid waste
and cover material over 20 years (through 2026). The report (Dillon 2006) notes that an approximate
375,000 m® of airspace could be generated by sustaining existing quarrying operation for 7.5 years,
increasing the total landfill capacity to 40 years.

The landfill analysis has been limited to the balefill disposal area of the SWF (identified as Cell A and Cell
B in facility plans). Although C&D material is also deposited at the site, it is primarily managed separately
from the MSW that is suitable for baling and has therefore not been considered in the airspace analysis.

5.1.6.3.1  Landfill Airspace

A preliminary landfill airspace analysis was conducted based on the topographical information made
available from the City. The GIS data of the most recent flight survey and the limit of waste identified

in the Solid Waste Facility Landfill Cell B Record Drawings (Dillon 2017) allowed the calculation of
approximate airspace remaining in the balefill area (Cell A and Cell B). Final cover contours were

not provided for analysis, therefore Tetra Tech developed conceptual level final contours to form the basis
of landfill airspace calculations. Based on final cover contours of 3H:1V, there is an estimated 284,800 m?3
of airspace remaining in the balefill area.

5.1.6.3.2 Landfill Lifespan

The landfill lifespan was calculated based on a status quo scenario. In this scenario, no additional
diversion programs were considered resulting in a constant per capita MSW disposal rate of

753 kg/capitalyear. Typically landfill lifespan is calculated based on measured apparent density at the
subject site but this site-specific information was not available for the Yellowknife SWF. Based on the
New Solid Waste Facility — Preliminary Design Report (Dillon 2006) the expected apparent density
(density of waste in the landfill including cover materials) of the balefill facility is 0.60 tonnes/cu. m.?
Table 18 shows that the balefill facility has an estimated 10 years of airspace remaining at the current
disposal rate.

2 Apparent density calculated in the preliminary design report assumed 80% of the material would be baled with a density of
0.75t/m?, 20% of waste would be placed loose with a density of 0.5t/m?, and 15% cover material would be used.
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Table 18: Landfill Airspace Consumption

Year Annual MSW Annual Vqumf Consumed Total VqumeSRemaining
(tonnes) (m?) (m?3)
2018 16,339 27,231 257,572
2019 16,453 27,421 230,151
2020 16,566 27,611 202,540
2021 16,661 27,769 174,771
2022 16,756 27,927 146,845
2023 16,851 28,084 118,760
2024 16,945 28,242 90,518
2025 17,040 28,400 62,118
2026 17,125 28,542 33,576
2027 17,211 28,684 4,892
2028 17,296 28,826 -23,935

5.1.6.3.3 Recommendations

The City should conduct annual surveys of the balefill and C&D landfill areas to definitively quantify
annual airspace consumption and facilitate the calculation of apparent waste density for each location.
In order to calculate apparent waste density, the City must also accurately track the placement (C&D or
balefill) of materials entering the facility. The determination of apparent density is deemed important as
it is a metric for landfill operational efficiency with respect to both compaction and use of cover soil.

A design and operations plan should be developed for the SWF. At a minimum include a site
development plan and development sequencing, quantify airspace, project airspace consumption
and remaining site life (based on apparent waste density measured through annual surveys), clarify
the operational procedures at the SWF, and quantify development and closure costs over the life of
the facility.

5.1.6.4 Landfill Financial Analysis

The financial analysis was conducted based on 2016 solid waste management budget where
expenditures totaled just over $1,982,000. As shown in Figure 88, most (64%) of the expenditures were
related to SWF operations and system administration. The remaining costs were for collection programs
and management/shipment of recyclables.
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Figure 88: Summary of the 2016 Solid Waste Management Budget

5.1.6.4.1  Operational Costs

The cost to operate the SWF totals almost $1,270,000 per year, 70% of which is allocated to salaries and
benefits of employees. Based on the total waste disposed at the SWF in 2016 the cost to manage the
faclility is approximately $66/tonne. This cost of operation does not include the capital cost to construct
the facility or the long-term financial and environmental liability of the site.

5.1.6.4.2 Closure and Post Closure Costs

In addition to ongoing operational costs, the future costs for closure and post-closure care are crucial in
assessing landfill finances.

The capital cost for closure was calculated based on the waste footprint for the balefill area (Cell A and
Cell B) using conceptual closure contours developed by Tetra Tech, and unit costs developed by Dillon
(2016) to estimate the probably closure and post-closure costs. The estimated future cost to close the
balefill area is approximately $3.6 million as shown in Table 19.
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Table 19: Closure Capital Cost Estimate

ltem Description Unit Approx. Unit Price | Total Price
Quantity

Admin, Bonds, Insurance, Mobilization, $249,200
Execution and Demobilization, Temporary
Closeout Controls, and Closeout (10%)
Site Preparation | Grading m? 34,500 $4 $138,000
Cover System Final Cover — supply and place m? 34,500 $65 | $2,242,500

i Hydroseeding m?2 34,500 $2 $69,000
Landscaping -

Erosion Control m?2 16,000 $2 $32,000

Surface Water Ditches — supply, place, compact, L.M. 700 $15 $10,500
Management and seed
Subtotal $2,741,200
Engineering (15%) $411,180
Contingency (15%) $411,180
Total (Excluding GST) $3,563,560

In additional to the capital cost of closure, the City will retain responsibility to manage and monitor the site
in the post-closure care period to ensure that the previously placed waste materials are not negatively
impacting the surrounding environment.

At a minimum, the SWF will require ongoing monitoring of surface water, groundwater, and vapors
(landfill gas). The cost to maintain the cover system and environmental controls should also be
considered. The estimated post-closure costs for the facility are $108,000 per year.

5.1.6.4.3 Cost of Landfilling

A net present value analysis was completed to calculate the cost of landfilling using status quo programs
and methods. The analysis considered operations, capital, and closure costs for Cell A and Cell B.

The key assumptions were built into the financial model:

o All expenditures allocated within “8000 SW Management — Admin/Proc” are included.
« No tax requisition has been assumed3.
« No existing closure reserve has been assumed.
« Landfill design factors have been assumed to calculate landfill volume available of 284,803 m?:
— Cell development to final slopes of 3H:1V;
— Apparent waste density of 0.60 tonnes/m?;
— Disposal rate for MSW of 753 kg/capita/year;
— Population growth per BOS projected populations for the Yellowknife Region (on average
approximately 0.5%-1% per year);
— Closure of the current balefill area (Cell A and Cell B) in 2028; and
— 30-year post-closure period (through 2049).
o General Inflation 2.5%.
« Discount Interest Rate 3.0%.

8 The City's 2018 budget (City of Yellowknife 2017) indicates that approximately 30% of projected revenues to the Solid Waste
Management Fund are from a Solid Waste Levy. Budget documents available online do not indicate what portion of the solid
waste levy is allocated to Administration and Operations Costs.
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Based on the analysis the cost of landfilling is:

« $200/tonne
o« $120/m3

Current commercial tipping fees at the SWF are $121/tonne. Higher tipping rates are charged for
materials from outside of City boundaries and for special waste. Various volume-based tipping fees are
charged for residential loads and a portion of material is disposed for free on Amnesty Days throughout
the year. Assuming that $121/tonne is the average tipping fee charged for all material disposed at the
SWF, the net present value of the balefill area is -$13,145,000. This analysis indicates that the current
tipping fee structure may be undervaluing airspace.

Additional refinement of operating costs related solely to the balefill area (rather than the full SWF) would
provide a more accurate analysis of the cost of airspace. A more detailed analysis of revenue generated
through the SWF’s current tipping fee schedule coupled with analysis of the solid waste reserve funds
would be required to assess the financial viability of the existing system.

5.1.6.4.4 Recommendations

It is recommended The City disaggregate financial tracking for different portions of the SWF. Costs to
manage these operations should be split from the operations of other portions of the facility to allow
financial analysis of balefill/landfill operations. A greater level of specificity in costs and revenues
associated with distinct operations at the SWF would allow more accurate and useful cost-benefit
analysis for operational changes in each area.

Additionally, the economic analysis for the baléefill facility should be updated. The baseline economic
analysis presented in this document should be updated based on the facility planning, performance,
and financial information collected through the steps outlined above. An updated economic analysis
could review the implications to site life and the fundamental economics associated with potential
diversion programs.

5.1.6.5 Waste-to-Energy Technologies for the SWF

For an extensive review of appropriate waste-to-energy (WtE) technologies for Yellowknife,
see Appendix H.

5.1.6.5.1 Available Feedstock

In 2016 approximately 4,800 tonnes of C&D waste was diverted from landfill. There is a significant
component of the existing C&D waste stream that is suitable as feedstock for a WtE facility. The waste
composition study conducted by AET during Fall 2017 showed that approximately 50% of the C&D waste
is clean (untreated) wood waste and 10% is treated wood. We assumed that 60% of the C&D waste can
be regarded as a feedstock. In total approximately 15,000 tonnes of feedstock is available for a WtE
facility in 2016. This is likely to increase to 30,000 tonnes per year by 2035 based on waste projections
for landfilled waste and C&D waste. The total feedstock quantity identified will be used as a basis for
determining an appropriate size of technology. These disposal figures for Yellowknife are after diversion
(recycling and composting).

Recycling and composting are generally considered environmentally superior to energy recovery
(according to the waste hierarchy). For the W1E study, it has been assumed that collected paper,
fibres, plastics and organics will continue to be recycled and composted and not used in the
combustion process.

The heating value of the feedstock could range from 11 to 13 GJ/tonne. New waste diversion initiatives
in Yellowknife will influence the heating value. The reduction of organic waste (e.g., food waste) will
increase the heating value of the feedstock, although this can be patrtially offset by increased diversion
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of plastic and paper/cardboard packaging. It has been conservatively estimated by Morrison Hershfield
that the lower heating value of waste, as received, will be 11 GJ/tonne.

In summary, the feedstock available for WtE is approximately 15,000 tonnes per year, growing to about
30,000 tonnes per year by 2035.

5.1.6.5.2 W!tE Background Information

WI1E generally has electricity or heat or both as a product for the generation of revenue. In 2017 the
City paid approximately 23 cents per kWh for electricity, which, with adjustment riders is approximately
28 cents per kWh. The average heating oil cost in 2017 was $0.82/L, which equates to approximately
$21 per GJ.

In Yellowknife there are 20 boilers sized at more than 20 kW for a total capacity of about 12 MW.

It is generally not feasible to convert fossil fuel or biomass boilers to using MSW as fuel, but it may be
possible to replace some of the boilers and use heat generated by a WtE facility. The WtE plant must
be close enough to the users of the heat to make such use technically and financially feasible.

The City is currently installing a district biomass heating system for five City buildings, and heat from WtE
could theoretically be used to help offset other fuels. A feasibility study would be required to calculate the
benefits of cost savings versus the cost of installing heat piping and heat exchangers from the potential
WIE site at the solid waste facility.

A study completed in 2013 revealed that biomass and paper products represented approximately

8,000 tonnes of the City’s waste produced. Combustion tests revealed that waste paper contains similar
amounts of energy to wood, but that this type of fuel would be challenging to burn efficiently without
specialized boilers. For the purpose of this study, it has been assumed that paper would continue to

be recycled. However, if WtE is found to be financially feasible, the potential to include paper into the
feedstock could be considered in the future and a technology specified that could handle the paper along
with other mixed MSW.

5.1.6.5.3 Technology Review

The most feasible WtE technology is controlled air two —stage combustion. It can be designed for
the generation of electricity, for the recovery of heat, or for a combination of both. The preferred WtE
technology would not change, even if the quantity of waste were to double, or if other materials were
added, such as paper.

Gasification is not feasible at the current state of technology due to the small size of the application
in Yellowknife and the lack of reference gasification facilities and gasification technology suppliers in
North America.

Converting existing boilers to burn some form of waste is technically not feasible, however, tie-in to
existing systems is technically possible through a district energy network.

5.1.6.5.4 Landfill Avoidance and Space Savings

WIE would not replace a landfill, it would only reduce the amount of waste going to a landfill. There will
still be a need for a landfill for the ash coming from a WtE plant, for the growth in waste that the WtE plant
cannot handle (since the WtE capacity is constant), and for periods of scheduled and unscheduled
downtime of the WtE facility. Waste reduction to landfill in the best case would be 75% by weight and
90% by volume.

The cost of WLE, after revenues from the sale of electricity could be in the same range as current landfill
costs. However, WtE is not a replacement for the landfill, although some reduction in landfill operational
costs can be expected.
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WIE could provide a reliable and local source of electricity. The cost to generate this electricity would be
higher than what it is now, since some landfill costs will still accrue.

WIE has the potential to tie into a district energy network and provide an additional source of heat. The
feasibility of this can only be determined with a site specific study, since there are too many unknowns
and variables to provide definitive costs.

5.1.6.5.5 Recommendations

It is recommended to calculate the potential landfill cost savings if the waste disposed is reduced by 75%.
This information can then be used to determine the actual total waste management costs if WtE is
implemented, either for electricity or for heat.

It is further recommended to consider a detailed, site specific study into the cost of transporting heat from
a WLE facility located at the solid waste facility and feeding this heat into a new and/or existing district
energy system.

5.1.6.6 Gasification of Used Vegetable Oil

The majority of vegetable oil generated in and around Yellowknife is due to mining activity. There is
additional used oil vegetable oil generated by the many restaurants in town. The vegetable oil is shipped
to a transfer station at the SWF which is operated by KBL Environmental. The material is then shipped to
Northern Albert Food Processing. Depending on the grade of oil, the material is used for animal/pet feed,
bio-diesel or in cosmetics. Often the grade of oil can be affected by generators mixing grease trap oil with
fryer oil. Fryer oil is a much higher grade of material, yet it is difficult to maintain streams of the fryer oil
without having grease trap contamination.

In March 2011, Ecology North submitted a report on the “Feasibility of Biodiesel Production and Direct
Use of Used Vegetable Oil for Heating in the City of Yellowknife” to the Canadian Northern Economic
Development Agency and the GNWT — Environment and Natural Resources. Through a survey of
Yellowknife restaurants, the report determined there to be approximately 84,000 litres of used vegetable
oil being produced annually in the city. It was found that converting used vegetable oil into biodiesel is not
economical, nor practical with the current infrastructure in Yellowknife. However, using used vegetable oil
directly as a source of energy for boilers was determined to be more economical than converting to
biodiesel.

As a system already exists to divert used vegetable oil to recycling, it seems practical and efficient to
continue this practice unless a local business chooses to establish a local conversion facility.

5.1.7 Monitoring and Reporting

Monitoring program results is dependent upon accurate and comprehensive information. Therefore,

a system of ongoing measurement of waste diversion and disposal is an important element of the waste
management program going forward. Although data is recorded at the SWF through Geoware, there is
limited information regarding the relative breakdown of certain portions of the waste stream, such as
multi-family residential waste, largely due to loads containing mixed waste from multiple sectors. There
are also some scalehouse processes that could be improved to further the quality and accuracy of data.
For example, empty vehicles coming across the scalehouse to visit the Salvage Area are inputted into
the Geoware system as a 147 kg load Inbound. This is the same amount as a residential customer
bringing in a minimum load. However, likely the salvager will be removing material from the site and does
not contribute waste material to the overall landfilled amount. Another example is that Leaves and Grass
from residential customers are not recorded in Geoware.

With the extremely large amount of material being brought in by residential self-haul loads (over
4,300 tonnes), it would be beneficial to know what the composition of the majority of those loads are.
More detailed composition categories for residential self-haul loads would add more comprehensive data
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for future analysis and diversion program design. Based on the waste audit of self-haul residential loads,
there is an opportunity to divert significant amounts of recyclables, organic material and C&D waste.

Additional research and tracking is required if further details are desired around the relative contributions
and constituents of various waste sectors.

There is also a lack of analysis of the data that is collected from the Geoware system. Reports are run
through the single Geoware system and produced in a pdf format. With a more extensive Geoware
system (having a program similar to Geoware 4. Scalehouse Service) data can be exported into Excel
and reports easily produced, through the use of a dedicated Excel Tool, for any sector, any material and
any combination of materials and sectors. This makes it extremely easy for graphs and tables to be
generated at any time throughout the year, assisting with the SWF management and determining the
success of newly implemented diversion programs.

In addition, tracking environmental benefits associated with diversion programs is an important element
to integrate into the monitoring and reporting system.

5171 Recommendation

To provide the level of information required for accurate assessment of program performance, The City
should implement a comprehensive reporting system that provides the level of material breakdown to
evaluate performance in different sectors. Additional activities that would support the enhanced
information system include the following:

« on-site and load audits to assess breakout of waste from various sectors
« review of the Geoware codes and processes

» accurate assessment, and subtraction, of residuals rate associated with various levels of
recycling to provide more robust diversion reporting

It is also suggested that The City request reporting of diversion amounts from the commercial sector,
including businesses that direct ship materials out of the city, in order to being to track performance
of ICI diversion programs.

It is anticipated that the reporting system will incorporate all waste measurements into one
comprehensive database that facilitates easy data entry, as well as flexible reporting functions that
include primary metrics such as generation and diversion rates, as well as environmental benefits
calculations. It is recommended that this development be undertaken with the assistance of a database
expert in consultation with Geoware representatives.

5.1.7.2 Resources Required
Financial resources will be required to develop an enhanced database system. The extent of external

IT consultation required will be dependent upon the capabilities of the existing data management
software, and its ability to interface with City systems.

Monitoring and Reporting Cagltal Oper;\tmg FTE
e Develop comprehensive $0 $25,000 (estimated | Assumed to require only
reporting system (assume to | external consultant/ | general internal oversight
be possible | IT expertise costs) and management
with (estimated 0.05 FTE).
existing
software)




Strategic Waste Management Plan (SWMP) — Final Report
The City of Yellowknife

6 Diversion Targets

The Corporate and Community Energy Plan has diversion targets for two materials: organics and
cardboard.

o 100% of cardboard is diverted by 2025

« 80% diversion rate by the end of 2025 through the implementation of City-wide organics
collection

These materials are a good focus, as they make up large compositions of the waste stream and are
easily divertible through current Yellowknife programs.

Through stakeholder engagement it was determined few residents are aware of the current targets,
suggesting the need for increased public engagement and communication of future targets.

It is also essential that targets are accurately tracked, and progress made towards the targets reported.
Stakeholders felt targets were important, and that the tracking and measuring of results based on targets
was equally as important.

Based on stakeholder input and other municipalities’ experience creating diversion targets, the following
additional diversion targets are proposed for Yellowknife:

Construction and Demolition

Multi-family

Single family (separate from all other sectors)
ICI sector

Overall City target

o g M w N PE

Material specific targets — cardboard and organics

To properly measure success and track progress, the importance of monitoring and reporting (as
discussed in the Monitoring and Reporting section (page 89) is essential. Targets are important steps in
the strategy, however, The City must be able to measure its progress towards those targets. Therefore,
the quality and quantity of data available for analysis is pivotal. Improved tracking and reporting will be
required to develop a baseline for tracking and reporting on targets.

Because of the inherent measurement challenges associated with diversion rate targets, as well as The
City’s lack of information regarding rates of ICI diversion, a per-capita disposal rate has been presented
as the overall waste system target metric. The ultimate target of 500 kg per capita represents a reduction
of approximately 40% from current disposal amounts.

Table 20: Proposed Waste Target

Baseline Targets
Metric 2016 2017 2020 2025 2030
Overall per-capita disposal rate (kg/capita) 995 1212 800 650 500
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7 Recycling Markets

Currently, all recycling (except metal) is shipped to Cascades in Edmonton, Alberta for further processing
and marketing. Recyclable material is often stored at the SWF for several months at a time before being
shipped south. 54 foot trailers are left on-site to be filled with baled material. Only full trailers are shipped
south to reduce program costs.
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Figure 89: Baled Cardboard Stored Outside at Figure 90: Baled Mixed Plastics Stored
the SWF Outside at the SWF
—
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Figure 91: Baled Shredded Paper Stored Outside at the SWF

Due to the recyclable material being stored for months at a time, amount of material shipped from the
SWF to Edmonton varies throughout the year. Cardboard is the largest category of material shipped for
recycling, followed by Office and Mixed Paper. There is also some Other Mixed Fibre and a small amount
of Mixed Plastics shipped to Cascades as well. The total amount of recyclables shipped to Cascades in
2016 is shown in Figure 92.
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Other Mixed Mixed
Fibre Plastics
64.99 Tonnes_\ ,—0-54 Tonnes

Office & Mixed
Paper
287.64 Tonnes

Figure 92: 2016 Shipped Recyclables (Tonnes)

It is noteworthy to mention that Cascades provides diversion reports to The City containing the total
amount of material shipped and recycled. In all cases, the reports indicated that 100 percent of the
material shipped for recycling is recycled. This is highly unlikely, as there is likely to be some residual
material based on contamination that needs to be disposed. Further investigation into the amounts
shipped versus recycled would valuable. This would allow The City to report a more accurate diversion
rate in future years.

Scrap metal is processed locally. For example, household metal is baled at the SWF and collected and
processed by Precision North, a local scrap metal processor. Annually, the SWF makes about four to
five household metal bales.

As recycling markets are volatile and depressed at the moment, securing stable market agreements
should be the priority. If The City is happy with current service levels, negotiating a long-term agreement
with Cascades should be a consideration to provide stability. Average income received for material in
2017 was $50/tonne, however prices are currently zero or below, and may continue to drop based on
the Chinese market restrictions.

If other options are desired to be pursued, the most accessible alternatives are:

o« GFL —Edmonton, Alberta
GFL operates a large MRF in west Edmonton that is capable of handling all grades of
recyclables, including single stream. Discussions indicate that they would be willing to accept
Yellowknife’s material for a processing fee of $85/tonne.

e SUEZ-Edmonton, Alberta
SUEZ operates the MRF at the Edmonton Waste Management Centre. They may accept outside
material, based on assessed quality. Price would need to be negotiated.

Consideration could also be given to shipping material directly to Vancouver markets, although they
would still go through Edmonton, so any increase in revenue may not warrant the change, as
transportation would be significantly increased.
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8 Tipping Fee Rate Structure

A summary of landfill tipping fees for mixed solid waste in cities across Canada is included in Table 21.
For a more detailed list with municipal website links and sources, see Appendix I.

Table 21: Canadian Tipping Fees (2017)

Municipality

Landfill tipping fee

Differential tipping fees?

Whitehorse, YK

$250/tonne

yes

Dawson City, YK

Annual municipal
waste management
fee

Res: $145/year

ICI: $215/year

Vancouver, BC

$80-133

yes

Regional Municipality)

Inuvik, NWT $35-325/load
depending on vehicle

size

Fort Nelson, BC (Northern Rockies $5-$40/load

Prince Rupert, BC

$136.7/tonne

lower rates for recyclable materials

Fort St. John, BC (Peace River $110/tonne | yes

Regional District)

Prince George, BC (Regional District $82/tonne | lower rates for recyclable materials
of Fraser-Fort George)

Kamloops, BC $160/tonne | yes

Regina, SK $85/tonne

Saskatoon, SK $105/tonne

Winnipeg, MB $63-72/tonne

Lac Brochet, MB

Unstaffed pit dump

Thunder Bay, ON

$72.53

Labrador City, NL

$95/tonne

Happy Valley Goose Bay, NL

$10-$150/load
depending on vehicle
size

St. John’s, NL

$67.6/tonne

contaminated loads cost more,
source-separated recyclables
$20/tonne

Saint John, NB $108/tonne | garbage containing yard waste
costs $216/tonne

Cape Breton Island, NS $80/tonne | sorted C&D material costs less

Halifax, NS $100/tonne

Charlottetown, PEI $230/tonne | yes

City of Calgary, AB $113/tonne | yes
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Municipality Landfill tipping fee Differential tipping fees?

Beaver Municipal Solutions Regional
Landfill, Ryley, AB

Mackenzie Regional Waste $68/tonne | no
Management Commission, High Level,
AB

The cost of landfilling calculated as part of this report is $200/tonne. This is considerably higher than
current tipping fees, raising the issue that costs are not being covered, and suggesting an increase would
be warranted. This combined with the recommendation that differential tipping fees be used to encourage
diversion suggests that a process be undertaken to establish a schedule of tipping fees that evolve to
provide sustainable funding, while encouraging diversion.

The process is recommended to include:

1. Public consultation with both residential and ICI stakeholders
2. Proven differentials that drive diversion practices

3. Development of a financial model that incorporates full landfill costs, and links diversion to
associated per-tonne increases
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9 Summary of Recommendations

The following recommendations are a compilation of those contained in the previously outlined Strategic
Waste Management Plan, organized by strategy element.

Option Type Option

Education / Government leadership

Promotion Overalll e Review and update internal procurement policy to encourage reduction,
Approaches reuse and recycled content.

o Develop a consistent comprehensive waste diversion program for all
City and public buildings and operations.

Community engagement

e Develop a community engagement plan to promote waste reduction
and diversion initiatives and leverage existing environmental networks.

Community-based social marketing
e Continue to build internal capacity in community-based social marketing
and integrate these approaches into all program designs
and implementation.
e Expand marketing efforts for existing programming to improve
participation and address specific behaviour issues.

Branding
e Continue using the City of Yellowknife waste branding to ensure
a consistent program look and messaging throughout City waste
reduction initiatives.
e Initiate a cooperative design process between The City and the
contractor for recycling infrastructure to improve consistency in bin
design, colours and signage.

Social Media
e Investigate SmartPhone apps that can help to remind residents of waste
management services and diversion opportunities.
e Enhance The City’s website to provide more information related to
The City’s waste reduction and waste management services, and
incorporating more interactive features.

Public spaces recycling
e Pilot new and improved signage at existing public recycling bins,
including assessment of participation and contamination levels, as well
as an advertising campaign.
e If the pilot is successful, all litter bins in public spaces should be
replaced, over time, with multi-stream bins and supported by ongoing
promotional activities.

Zero waste public events

e Promote the Yellowknife Sustainable Event Checklist to event
organizers.

e Require event organizers to prepare a waste management action plan
including waste reduction and diversion elements as part of special
events permits.

e Continue to, and expand the program of, providing highly visible garbage
and recycling containers to public events that are consistent (colours,
signage) with other public space and municipal recycling initiatives.
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Residential Waste

Backyard Composting

Rgduc_tion/ e Continue to promote, and expand, the backyard composting awareness
Diversion Campaign_
Curbside Organics
o Consider expanding the collection program to encompass MF and
additional residences outside the current service area.
e Deliver ongoing CBSM campaign to encourage Green Cart use and limit
contamination.
Expanded recycling sorting categories — Blue Bin Stations
e Require residents to sort materials into additional plastics and paper
categories to improve marketability of recyclables.
User-pay/volume limitations
e In the future offer a voluntary smaller waste container option that is
associated with a lower fee.
Enhanced multi-family diversion programming
e Work with the recycling contractor to develop a targeted multi-family
social marketing program.
e As a launch to the campaign, provide in-suite recycling containers.
Expanded residential organics collection — multi-family
e Work with the waste collection/hauling contractor for the duration of the
multi-family organics collection pilot at the Northview complexes.
o Work with the waste collection/hauling contractor to develop a social
marketing program specific to multi-family residents.
e As a launch to the campaign, provide in-suite containers for recyclables
and a kitchen catcher for organics (one for every unit in every building)
e Due to the scale and potential capital costs associated with a multi-
family organics program, a year-long pilot project is recommended. The
pilot would allow The City to test organics collection with the multi-family
sector and determine the desired program methodology — either by City
service through a contractor, or by amending the Solid Waste
Management Bylaw (4376).
Industrial, Waste diversion assistance

Commercial and
Institutional Waste
Reduction

e Provide technical and information assistance to businesses and
institutions that want to implement waste diversion programs.

ICI recognition

¢ Enhance the recognition program for businesses achieving high
standards in waste diversion.

ICI food waste diversion
e Expand the pilot ICI food waste collection program, including promotion
and education materials and training of staff at participating businesses,
to identify specific opportunities and barriers to success.
e Incorporating results from the pilot, introduce a community-wide
promotion of ICI food waste collection service options.
e  Support ICI locations that want to implement on-site composting.
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Enhanced ICI recycling collection

o Work with the hauling contractor to design and implement alternate
collection options for businesses in areas that present challenges to
effective participation in diversion programs.

o Consider providing municipal buildings with recycling services as an
add-on to the multi-family recycling program

Expanded C&D diversion opportunities

e Expand the wood recycling program to include all clean (uncoated)
wood waste.

e Separate clean drywall loads for diversion in the composting program.

e Assess the potential benefits of adding more aggregate diversion
opportunities at the SWF.

e Encourage all scalehouse operators/staff to encourage contractors to
drop-off reusable items at the ReStore whenever possible.

e Collaborate with the ReStore to encourage more donations, visitors and
ultimately move material more quickly.

Infrastructure and Weigh Scale

Operating e Purchase a second scale so all vehicles can be weighed in and out at
Enhancements the SWE.
Infrastructure and e If purchasing a second scale is cost prohibitive, over a period of one
Operating month, all self-haul loads should be weighed in and out and an average
Enhancements determined for use in the future.

OR

Implement a scale traffic control system, where vehicles drive over the
scale both inbound and outbound.

o Complete a landfill traffic monitoring study to review the options for
better reporting of load weights.

Composting Site

e Staff should develop a template form that can be used to document
routine inspections of the composting facility.

e Staff should correct the reference to pathogen time and temperature
requirements on page 24 of the Operations and Maintenance Manual to
make it consistent with the information provided on page 30.

o Staff should take advantage of the ability of spreadsheets (or other
software) to electronically track process data and develop trend charts.

e A more complete discussion of the protocols for leachate sampling
should be included in the Operations and Maintenance Manual.

e Increasing the amount of coarse amendment in the composting piles

e Equipe front-end loader used at the site with an over-sized bucket

o Repair/complete electric safety fence to prevent potential safety issues
resulting from human-bear interactions.

o Install knotted ropes or rope nets/ladders around edges of leachate
pond.

Salvage Area

e Develop a separate area where material can be donated and picked up
without entering heavy traffic areas of the SWF or go across the scale.
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Regulatory Options | Differential tipping fees
e Create a financial incentive for diverting recyclable and compostable
materials through a system of differential tipping fees at the Solid Waste
Facility.
Disposal bans
e Consider implementation of disposal bans for waste materials that
have an existing collection and processing infrastructure in place.
Residential mandatory recycling / source separation
e If promotion and education and financial incentives such as pay-as-you-
throw garbage collection do not provide the desired level of residential
program performance, implement curbside collection bans for all
organics and recyclables that are part of both programs.
ICI mandatory recycling / source separation
e Once adequate alternatives exist for ICI organics and recyclables, if ICI
diversion expectations are not met, require all businesses to participate
in diversion programs.
Solid waste management bylaw
e Update the bylaw regularly with new diversion program implementation.
Residuals Disposal Operations
Management e Confirm any operational requirements imposed by Transport Canada

Landfill Analysis

e Conduct annual airspace monitoring
e Develop a Design and Operations Plan for the SWF

Landfill Financials

e Disaggregate financial tracking for different portions of the SWF
e Update the economic analysis for the balefill facility

WIE Technologies
e Calculate the potential landfill cost savings if waste disposed is reduced
by 75%.

e Consider a detailed, site specific study into the cost of transporting heat
from a WIE facility located at the solid waste facility and feeding this heat
into a new and/or existing district energy system.

Monitoring and
Reporting

e Implement a comprehensive reporting system that provides the level
of material breakdown to evaluate performance in different sectors.

e Conduct on-site and load audits to assess breakout of waste from
various sectors.

e Develop an analysis and reporting tool based on Geoware scale data.

e Incorporate environmental benefits calculations into the reporting
system.
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10 Prioritization

10.1  Ranking of Program Elements

Figure 93 shows a graphical representation of the relative ranking of program elements within the
Waste Management Strategy, using diversion and cost as primary indicators, supported by ease of
implementation of various options. Although all program elements are recommended, this provides a
foundation for decisions that will need to be made if budget does not allow for full implementation of all
components. It is important to note that some elements, such as Community-Based Social Marketing
and Government Leadership, are considered to be fundamental to the successful implementation of the
strategy as a whole.

As can be seen in Figure 93, the options that offer the greatest diversion at the lowest cost are located
in the top left quadrant. Some of these elements (mandatory recycling, disposal bans) are anticipated to
encounter public resistance, and therefore have been recommended only as alternatives implemented
after more readily accepted options have been fully implemented and failed to reach diversion goals.
However, there are options in this high-performing quadrant that are predicted to be relatively easy to
implement, including Waste Diversion Assistance and Differential Tipping Fees. Therefore, these options
are recommended for early adoption in the strategy.

Also evident in the figure is the observation that a significant number of options are located in the
guadrant representing low-cost, but low-diversion options. Many of these elements are also predicted to
be relatively easy to implement. Therefore, despite their lower diversion potential, these options are worth
implementing because of their likelihood of community support, as well as the supportive role they can
play within the overall strategy. At the same time, options with low diversion, but higher cost may be
considered for a delayed implementation in the event that budget limitations prevent full implementation
of all components.
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Differential tipping fees |Expanded C&D diversion
opportunities

ICI Waste diversion
assistance 0 i€t Organics collection

ICl mandatory recycling 0

Disposal bans Enhanced ICI recycling
O . g @ Multi-family organics
Residential mandatory User-pay curbside

Diversion

reacling ‘ collection

Community engagement

‘ Multi-family recycling

' Zero waste public events ‘ Salvage area

Expand recycling sorting | | | Public spaces recycling
categories

Backyard composting

Government leadership

Cost

Bubble size represents relative ease of implementation
(large bubbles are likely to be easy to implement with little community resistance)

Figure 93: Ranking of Program Elements
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11 Implementation Schedule
This Strategic Plan directs The City of Yellowknife’s solid waste and recycling initiatives for the next 5 to 30 years. Table 22 outlines the proposed implementation schedule for new programs and initiatives.

Timing of specific elements is based on priority as determined by need and opportunity, as well as relationship of program components. Based on this schedule, all programs and initiatives would
be implemented by the end of 2030, although it is recognized that the realities of implementation may result in the acceleration or delay of specific elements.

Table 22: Implementation Plan

‘ 2018 I 2019 ‘ 2020 ‘ 2021 | 2022 I 2023 l 2024 l 2025 l 2026 ‘ 2027 ‘ 2028 ’ 2029 ‘ 2030

Promotion and Education
Government Leadership

Community Engagement

Community Based Social Marketing & Branding

Develop design process between The City and the
contractor for diversion infrastructure to improve
consistency in bin design, colours and signage

Social Media

Social media engagement

Develop apps

Public Spaces Recycling

Pilot Project

Full-scale Implementation

Zero Waste Public Events

Residential Waste Reduction
Backyard composting
Enhanced diversion collection
Expanded Blue Bin Station collection categories

User-pay program (“save as you throw”)
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2018 | 2019 | 2020 ’ 2021 | 2022 l 2023 l 2024 l 2025 l 2026 ’ 2027 ’ 2028 ’ 2029 ‘ 2030 |

Enhanced multi-family programming

Multi-family social marketing campaign

Organics Pilot Project

Full-scale Implementation

ICl Waste Reduction
Waste diversion assistance
ICI Recognition Program

ICI food waste diversion

Demonstration project
On-going promotion
Enhanced ICl recycling collection

Expand C&D diversion opportunities

Expand wood waste recycling

Enhanced aggregate diversion

Infrastructure Enhancements
Composting site

Aeration

Develop separate area for salvage options

Regulatory Options
Differential tipping fees
Disposal bans

Residential mandatory recycling /
source separation

ICI mandatory recycling / source separation

Solid waste management bylaw updates
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Residuals Management

‘ 2018 l 2019 ‘ 2020 ‘ 2021 l 2022 | 2023 l 2024 l 2025 l 2026 ‘ 2027 ‘ 2028 ‘ 2029 ‘ 2030

Annual topographical plan;
airspace consumption analysis

Design and operations plan

Economic analysis for balefill facility

Monitoring and Reporting

Develop comprehensive reporting system

research and design

implementation and operation
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12 Estimated Diversion

Table 23 presents the estimated diversion that can be achieved through implementation of the strategy
described in Section 5. The diversion estimates are cumulative, and are based on 2017 tonnes disposed
and were estimated using composition of waste disposed in the residential and ICI sectors, as well as
diversion performance being achieved in communities with similar programs. Many of the initiatives
described in the strategy, such as community engagement and community-based social marketing are
not listed in the diversion table below, but are considered critical support mechanisms to achieve success
in the programs listed in the table.

Table 23: Estimated Diversion

System Component Diversion (tonnes)
Expand Public Space Recycling 50
Backyard Composting 50
Expanded Residential Organics Collection 500
Enhanced Multi-Family Recycling Program 500
Waste Diversion Assistance for the Commercial Sector 1,500
ICI Organics Diversion 2,000
Expansion of C&D Diversion Opportunities 4,000
Differential Tipping Fees 1,000
Disposal Bans 1,000
Mandatory Residential Diversion 500
Mandatory ICI Diversion 1,000
Total Estimated Diversion 12,000

Figure 94 below provides a visual representation of how the various program elements build diversion
throughout the implementation of the strategy. The figure also shows the corresponding reduction in
waste generation rate, with proposed waste targets (see also Table 20) highlighted, with an ultimate
target of 500 kg/capita in 2030.
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Estimated Diversion - Implementation of SWMP

16,000 440 . .
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Diversion
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12,000 s Expansion of C&D
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i |Cl Waste Diversion
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= Enhanced Multi-Family
Recycling Program

== Expanded Residential
Organics
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4,000 - 840
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i Residential Organics
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Figure 94: Estimated Diversion — Implementation of Strategy
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1.0 INTRODUCTION

1.1 Background

The City of Yellowknife contracted sonnevera international corp. to conduct a municipal solid
waste composition study and strategic plan. AET Group Inc. partnered with sonnevera to
undertake the hands-on portion of the solid waste composition study. The results of the study
will provide the City with up-to-date data to assist with determining the effectiveness of the
current waste diversion programs, identify differences in waste composition between sectors,
and highlight opportunities for increased waste diversion from landfill. This report details the
overall composition of the waste being disposed of at the Solid Waste Facility (SWF).

1.2 Audit Scope

The scope of the study involved a physical composition audit of samples selected from inbound
solid waste (garbage) loads received over a one-week sampling period at the City of Yellowknife
SWF. Sources of waste targeted for the audit included: residential (curbside), multi-family,
industrial, commercial, and institutional (ICl), construction and demolition (C&D) and self-haul.
In addition, a sample of organic waste from the Green Cart program was audited to observe
contamination levels. The waste composition audit study period took place from October 2™
through October 6%, 2017.

2.0 APPROACH AND METHODOLOGY

2.1 Waste Sampling Process

The general audit approach and methodology is based on AET’s extensive experience
conducting similar studies, generally accepted audit approaches used in other jurisdictions and
audit guidelines (e.g. Canadian Council of Ministers of the Environment Recommended Waste
Characterization Methodology).

AET auditors selected sample loads at random but ensured that a variety of sources were
represented. Loads selected for the audit were categorized as Self-Haul (cash drop), Small
ICI/Multi-Family, Large ICI, C&D or Curbside (Single Family Residential).

Other material types do enter the facility but were not targeted as part of the scope of this
study (e.g. yard waste, controlled waste/carcasses, corrugated cardboard, recyclables, white
goods, etc.). A total of 26 inbound loads were sampled over the course of the one-week audit
period.

The inbound vehicles were selected randomly on a next available basis. For example, at the
beginning of the day once the first sample had been obtained that met the sample criteria and
sub-sampling had been completed to the desired weight, AET randomly selected from the next
available vehicle load that met the sample criteria.

Page | 1 xt
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AET and landfill staff worked together to coordinate sample collection. As material entered the
SWF’s inbound scale, the scale house operator determined the source of the material in the
vehicle (i.e., Curbside, ICI, etc.). If the material in the vehicle met the desired material source
that was to be sampled from and there was space in the audit area, the scale house operator
notified AET’s onsite Team Leader via radio and the inbound material was delivered to the
designated tipping area for sampling.

Collection Logs

Upon arrival of the inbound load, the following data was gathered from the vehicle’s driver by
AET staff:

® Material Source Verification

® License Plate Number

® Hauling Company (if applicable)

® Vehicle Type (Roll Off - Uncompacted, Overhead, Curbside, etc.)

® Any observations or anomalies within the load

With the acquired vehicle and material information, AET staff completed a waste collection log
sheet for each inbound vehicle sampled. The log sheet included such information as sample
number, date, time, material source, license plate number, hauling company, and net weight of
load (obtained from scale house operator at end of each sampling day) and any additional
observations about the sample. It should be noted that self-haul (Cash Drop) samples were
pulled from the roll-off bins, which contained combined waste from many smaller vehicle loads.

Material Sorting Process

The detailed composition audits included sample extraction from the loads selected for auditing.
After a load tipped in the sorting area, AET staff would extract a representative sample. A sub-
sample of a minimum 100 kg was randomly collected from each load, weighing the selected
material before sorting to ensure that the target weight has been achieved before physically
auditing.

If a load contained a considerable proportion of large/bulky materials (e.g. all
contraction/demolition loads), a visual volumetric assessment of the composition was
undertaken, instead of extracting a sample for physical auditing.

All samples extracted for the physical audits were hand sorted and weighed separately (into
individually tared bins) into one of 32 material categories (e.g. Newsprint, Recyclable Glass
Containers, Clean Wood, Textiles, etc.). The full list of sort categories can be found in Appendix
B. The audit team made every reasonable effort to separate multi-material items and to
separate food waste from their packaging. Any bags or containers found to contain highly
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hazardous materials (e.g. sharps) were set aside, weighed and noted on the waste sort
worksheet.

Prior to weighing the sorted material, AET took photos of any substantial or unusual material
categories and items found in the samples. All sorted material was weighed for each sample
using a digital scale (0.01 kg precision up to 40kg +/- 1% of true weight). Tare weights of the
bins used for sorting were verified prior to the audit and checked regularly throughout the study
to maintain accuracy. Light materials were weighed directly on the scale. The weight of each
individual material category was recorded on a waste sort worksheet. Notes were also made
on the worksheet describing the contents of categories labeled “other” (e.g. other plastic would
be identified — blister packaging, toothpaste tubes, etc.).

Once all the waste material was classified and weighed, it was disposed of with the assistance of
facility staff by pushing material away from the sorting area and into the designated tipping
area.

il ' WM iy
l!%'{l_ | ._!/ g
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s

Flgure 2 3 Waste Sorted by Materlal Type Figure 2.4 Landfill Staff Moving Sample
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Visual/Volumetric Waste Auditing Methodology

The sampling and sorting methodology described above is best suited for waste from sources
such as Residential Curbside and most mixed ICI sources. However, loads which contain more
bulky waste (e.g. construction & demolition waste) are better characterized using a visual
volumetric auditing approach.

For loads warranting a visual volumetric approach, the auditor completed a walk around of the
entire material pile. During this time, a visual volumetric assessment of the material
composition was completed. As inbound loads were visually audited, the percentage of
materials by volume was recorded (e.g. 5% corrugated cardboard, 40% clean wood, etc.). The
estimated volumes were later converted into weights based on truck size and fullness, up to
date standard material bulk density conversion factors, and the net weight of the load.
Conversion factors utilized for the analysis of the visual auditing data can be found in Appendix
C.

2.2 Assumptions, Limitations & Calculations

® The audit was conducted over a one-week period in the fall of 2017, therefore,
represents conditions and characteristics of waste received at the facility during that
period of time (i.e. a “snapshot” in time). The composition of waste can change over
time (e.g. seasonality).

® The self haul (cash drop) samples audited were aggregate samples taken from the site
roll-off bins, which contained waste from many vehicles. Therefore, the waste
composition cannot be attributed on a source by source basis for these samples (e.g.
small business vs. residential, etc.).

® The actual weights of self-hauled waste are not currently tracked within the City’s
landfill scale records, therefore, no annual extrapolation estimates for this source of
waste is possible.

® For the purposes of annual extrapolation estimates, it is assumed that the tonnages of
waste received at the landfill from the various other waste sources during the month of
September (most recent complete monthly scalehouse data set available at time of
audit) are consistent throughout the year.

® Factors such as compaction, wetness and size of materials can affect the volume density
of various materials, which may not always be reflected in the visual audit results, due
to the use of standard volume density conversion factors.
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2.3 Considerations for Future Audits

It is recommended that the City undertakes waste composition studies at regular intervals over
time. Even without implementing any significant program changes, waste characteristics are
continually changing (i.e. the “evolving tonne”). For example, changing consumer behaviours
(e.g.online shopping, digital media vs. print), changing packaging materials (e.g. laminated
stand-up pouches vs. rigid plastic containers), and lightweighting of packaging materials (e.g.
one PET water bottle today weighs significantly less than one from several years ago), just to
name a few. Should budgets permit, consideration should be given to conducting audits at
various times throughout a year in order to capture seasonal variability. Seasonal fluctuations
could be influenced by factors such as: kids being in school vs. at home in the summer, tourism,
holidays, availability of fresh produce, construction activities, etc. Should conducting seasonal
audits not be deemed feasible, future audits should be conducted at the same time of year, in
order to remove the seasonal variability factor when comparing results over time.

The frequency of future audits recommended would be dependent on the intended use of the
data. Generally, an audit would be warranted before and after any significant program change.
Such audits could be narrower in scope to focus on the area of change (e.g. just residential
waste, or just construction waste). The fall 2017 audit was a holistic audit, representing a high
level view of waste disposed of at the landfill from all sources.
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3.0 RESULTS AND DISCUSSION

Results shown in this section are summarized into primary and secondary categories, by source
of waste. Detailed tables by material sub-category, sector, and individual sample are available
in Appendix A.

Table 3.1 Number of Samples Audited by Source

Number of Samples
Audited

Souce of Waste

Curbside 6
Multi-Family/Small ICI 7
Large ICI 6
Self Haul 2
C&D 5
Organics 1

Total 27

3.1 Waste Composition by Source

3.1.1 Curbside Garbage

Figure 3.1 illustrates the composition, by weight, of the six curbside (residential) garbage
samples audited. Recyclable materials accounted for 19% of the stream, with recyclable paper
representing 10%, recyclable plastics 5%, recyclable metal containers 2%, and recyclable glass
containers 2%. Organics contributed 38% of the stream, with food waste being the primary
component (29%), followed by food soiled paper (6%), and yard waste (4%). The primary
components of the other materials were diapers & sanitary waste (14%), non-recyclable plastic
bags & film (6%, e.g. garbage bags, chip bags, laminated pouches, etc.), other waste (6%, e.g.
vacuum contents, wax, composite materials), and textiles (6%).

CURBSIDE

Total Recyclable
Material
19%

Total Deposit
Material
1%

Total Other
Material
42%

Figure 3.1 Curbside Garbage Composition (by weight)
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3.1.2 Multi-Family & Small Industrial/Commercial/Institutional (ICl)

Figure 3.2 illustrates the composition, by weight, of the seven multi-family residential/small ICI
garbage samples audited. It should be noted samples collected from overhead trucks were
classified as multi-family/small ICI (e.g. restaurants, schools, hotels, offices, retail shops), as
these loads typically contain mixed waste from several properties collected on a route.
Recyclable materials accounted for 21% of the stream, with recyclable paper representing 14%,
recyclable plastics 4%, recyclable metal containers 2%, and recyclable glass containers 1%.
Organics contributed 37% of the stream, with food waste being the primary component (24%),
followed by yard waste (7%), and food soiled paper (6%). The primary components of the other
materials were diapers & sanitary waste (9%), textiles (6%), miscellaneous rigid plastic (4%), and
other waste (4%, e.g. vacuum contents, cigarette butts, filters, etc.). Also noteworthy within the
multi-family/small ICI garbage was deposit beverage containers at 2%.

MULTI FAMILY/SMALL ICI

Total
Recyclable
Material
21%

Total Other
Material
40%

Total Deposit
Material
2%

Total Organic
Material
37%
Figure 3.2 Multi-Family/Small ICI Garbage Composition (by weight)
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3.1.3 Large Industrial/Commercial/Institutional (ICl)

Figure 3.3 illustrates the composition, by weight, of the six large ICl garbage samples audited. It
should be noted samples collected from roll-off trucks were classified as large ICI (e.g. grocery
stores, big box retail, shopping mall, penitentiary). Recyclable materials accounted for 30% of
the stream, with recyclable paper representing 26%, recyclable plastics 4%, recyclable metal
containers <1%, and recyclable glass containers <1%. Organics contributed 41% of the stream,
with food waste being the primary component (31%), followed by food soiled paper (9%), and
yard waste (1%). The primary components of the other materials were non-recyclable plastic
bags & film (6%), non-recyclable paper (4%), other waste (4%, e.g. soap, wipes, sweepings,
composite items, etc.), and textiles (4%).

LARGE ICI

Total Other
Material
28%

Total Recyclable
Material
30%

Total Deposit
Material
1%

Total Organic
Material
41%

Figure 3.3 Large ICl Garbage Composition (by weight)
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3.1.4 Self Haul

Figure 3.4 illustrates the composition, by weight, of the two self haul garbage samples audited.
It should be noted that self haul samples were pulled from roll-off bins, which contained a mix
of garbage from many small self-hauled loads dropped off at the SWF. Recyclable materials
accounted for 13% of the stream, with recyclable paper representing most of it at 11%. Organics
contributed 9% of the stream, with food waste being the primary component (8%). The primary
components of the other materials were rubble/soil (26%), treated wood (13%, e.g. painted,
stained or pressure treated), and other renovation waste (10%).

SELF HAUL o4

Recyclable
Material
' 13%

Total Organic
Material
9%

Total Other—/
Material
78%
Figure 3.4 Self Haul Garbage Composition (by weight)

Page | 9 xt
‘

A 4



2017 Waste Composition Study — City of Yellowknife
February 2018

3.1.5 Construction and Demolition (C&D)

Figure 3.5 illustrates the weighted composition of the five C&D garbage samples audited. It
should be noted that due to the bulky nature of C&D loads, they were visually audited by
volume, then converted to weights using volume/density conversion factors (see Appendix C).
Mixed renovation materials (e.g. mostly drywall, insulation, flooring, etc.) were the largest
component of the C&D loads at 44%, followed closely by clean wood (e.g. dimensional lumber,
pallets) at 43%. Treated wood (stained/painted, pressure treated, engineered) contributed 9%
of the C&D waste, while other miscellaneous materials comprised the remaining 4% (some scrap
metal, plastic film, plastic pipes, etc.). It should be noted that due to the significant variability in
C&D related activities (e.g. new construction, demolition, renovation, etc.) there can be
significant variability between composition of C&D waste loads. For example, one of the loads
received during the audit period was >95% clean drywall scraps, while other loads had none.

CONSTRUCTION/DEMOLITION

Clean Wood
Renovation 43%
Waste

44%

Treated Wood
9%
Figure 3.5 Construction and Demolition Garbage Composition (by weight)
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3.1.6 Organics

In addition to the garbage stream audit, AET looked at a sample of source separated organics
that had been set aside by landfill staff the prior week. Contamination in the sample was found
to be low, with non-compostable materials comprising less than 1%, by weight. Food and yard
waste were the largest components, 59% and 28% respectively, with paper and wood making up
the remainder. It should be noted that the composition of this one sample may not be
representative of the City’s organics stream overall. A thorough analysis of the City’s organics
stream was beyond the scope of this study.

3.2 Overall (Combined) Waste Composition

The following section combines the data from the curbside, multi-family/small ICI, and large ICI
sources to estimate a weighted overall garbage composition profile from all sources that are
received on the tipping floor and baled for landfill. The estimated annual generation by source
and material type is also summarized here. The self-haul waste is not included in this analysis,
as actual weights of this material entering the landfill are not always individually tracked.
Instead the residential self-haul loads are all assigned an average inbound weight of 147 kg and
commercial loads are calculated using an assumed tare weight of the vehicle. Therefore,
composition data cannot be accurately proportioned relative to the other sources of waste. The
C&D garbage breakdown will be summarized separately, as these loads are deposited in a
separate area of the landfill.

Table 3.2 Waste Landfilled by Source
Multi-

Curbsid L (]
urbside A EN = Overall Total
Total Total
ICI Total
# Trucks September 2017 35 77 53 165
Total September 2017 (kg)| 162,370 476,900 143,100 782,370
Total Annual (kg)1 1,948,440 5,722,800 1,717,200 9,388,440
Total Annual (Tonnes) 1,948 5,723 1,717 9,388
% of Total 21% 61% 18% 100%

! Annual extrapolation based on monthly September 2017 total multiplied by 12
months.

The number of trucks received, and associated tonnage is not tracked by source within the
scalehouse record system. Therefore, this was manually calculated by cross referencing each
individual load’s truck number vs. the observed truck type (e.g., it was noted during the audit
period that Kavanaugh truck #102 is an overhead truck, therefore each truck 102 load found in
the September scale records was assumed to be received from the multi-family/small ICI
sector). Over the course of September, approximately 21% of the tonnage received was from
curbside, 61% from multi-family/small ICl and 18% from large ICI.
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Figure 3.6 illustrates the estimated annual waste generation by sector and material type.
Annual tonnages were estimated by multiplying the September tonnage by 12. Detailed
breakdown by material sub-categories can be found in Appendix A.

Annual Waste Generation (Tonnes)
6,000
5,000
4,000
3,000
2,000
1,000
20
15
0
Curbside Multi-Family/Small ICI Large ICI
M Total Recyclable Material B Total Deposit Material
® Total Organic Material ® Total Other Material

Figure 3.6 Estimated Annual Waste Generation by Sector and Material Type
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Figure 3.7 brings together the data from the curbside, multi-family, and large ICl sectors to
illustrate the estimated overall combined annual waste generation by material type.

Total Recyclable
Material
2,078
22%

Total Other
Material

3,572 Total
38% Deposit
Material

176

2%

Total Organic
Material
3,563
38%

Figure 3.7 Estimated Combined (Curbside, MF/Small ICI, Large ICl) Annual Waste Generation
by Material Type (Tonnes)

3.2.1 Construction/Demolition Annual Estimates

C&D waste is tracked as a separate line item within the landfill scalehouse records and tipped in
a separate area of the landfill. C&D waste is also more susceptible to seasonal fluctuations.
Since C&D waste is tracked separately throughout the year, the annual estimations for this
sector were made against the total reported 2016 C&D tonnages (4,762 tonnes); as opposed to
simply multiplying the monthly September tonnage by 12, as had to be done for the other
sources of waste. Figure 3.8 illustrates the estimated annual C&D waste generation by material

type.
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CONSTRUCTION/DEMOLITION (TONNES/YR)

Clean Wood
/ 2,042
Renovation
Waste
2,127

Treated Wood
414

Figure 3.8 Estimated C&D Annual Waste Generation by Material Type

Report Prepared By:

Ben Dunbar, BES, Dip. EMA, EP (Waste)
Manager of Waste Operations
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Disclaimer

AET Group Inc. makes no warranty and assumes no liability for the information contained in this
report outlining the waste audit study results. These results reflect measurements made over
the one-week study period as described in the methodology. As such, waste generation
measurements should be considered snapshots and may not reflect accurately conditions across
the City of Yellowknife over time. These reported generation and composition results more
accurately reflect the quantity of each material generated over the study period and have been
extrapolated to calculate annual rates based on scale records.



Yellowknife Waste Composition Audit Visual Audit Organics
Date Collected (month/day/year): October 2, 2017 October 2, 2017 October 2, 2017 October 2, 2017 September 29, 2017 October 2, 2017 October 3, 2017
Sample #: 1 2 3 4 5 6 7
Load Type: Multi Family / Small ICI Curbside Multi Family / Small ICI C&D Organics Multi Family / Small ICI Curbside
Audit Supervisor: Ben Ben Ben Ben Ben Ben Ben
Scale Weight (kg): 7,570.00 6,670.00 6,390.00 1,660.00 nla 5,160.00 5,460.00
Vehicle Size (yd3): 30
Fullness (%): 85%
Hotes: ) . one scoop collected prior
Driver said mostly MF 10 audit and saved
Accepted?
A % by 0 . . .
Material Category w =R g;ﬁ%ﬂg?ﬁer Svample e % by Weight E?arg F\)/(vi?;(: Sample e % by Weight Ezgg F\]/:/)tla?;i[i Sample . % by Weight E?arg F\)/(vt?;(: Ml E@?%ﬁfi peedht % by Weight Netweight . by(\;\/"elght Ezgg F\]/:/)tla?;i[i etheige i by(\gflght E?arg F\)/f/):j;(:
HIEL Y Weight (kg) Weight (kg) Weight (kg) (all (kg) (kg) - (kg) )
D = Deposit (ko) (ko) (o) | materials) | (ko) materials) | (ko)
0 = Organic
INRARER
Newsprint R 0.57 0.54% 40.54 1.62 1.62% 108.31 1.10 1.10% 70.47 0.00% 0.00 0.77 1.18% 0.32 0.33% 16.84 1.54 1.64% 89.55
Corrugated Cardboard R 9.04 8.49% 642.92 0.43 0.43% 28.75 5.99 6.01% 383.76 2.00% 0.51 0.00 0.00% 4.72 4.81% 248.45 1.05 1.12% 61.05
Mixed Recyclable Paper R 7.83 7.36% 556.87 7.37 7.39% 492.76 6.08 6.10% 389.52 0.00% 0.00 1.12 1.71% 9.25 9.44% 486.89 6.62 7.05% 384.93
Non-Recyclable Paper W 2.73 2.56% 194.16 2.13 2.14% 142.41 211 2.12% 135.18 0.00% 0.00 0.03 0.05% 3.65 3.72% 192.12 1.13 1.20% 65.71
Polycoat Non-Beverage Containers R 0.19 0.18% 13.51 0.61 0.61% 40.78 0.33 0.33% 21.14 0.00% 0.00 0.00 0.00% 0.02 0.02% 1.05 0.37 0.39% 21.51
2. PLASTICS
#1 PET Bottles & Jars R 0.87 0.82% 61.87 0.79 0.79% 52.82 1.03 1.03% 65.99 0.00% 0.00 0.00 0.00% 0.16 0.16% 8.42 0.61 0.65% 35.47
Other Recyclable Plastics R 2.58 2.42% 183.49 3.18 3.19% 212.62 2.12 2.13% 135.82 0.00% 0.00 0.00 0.00% 2.51 2.56% 132.12 2.26 2.41% 131.41
Plastic Retail Bags & Flexible Film R 3.72 3.49% 264.57 1.34 1.34% 89.59 1.16 1.16% 74.32 0.00% 0.00 0.12 0.18% 0.26 0.27% 13.69 1.20 1.28% 69.78
Non-Recyclable Plastic Bags & Film W 4.00 3.76% 284.48 6.83 6.85% 456.66 3.93 3.94% 251.78 1.00% 0.26 0.06 0.09% 2.07 2.11% 108.96 6.06 6.45% 352.37
Non-Recyclable Plastic Packaging w 1.96 1.84% 139.39 2.35 2.36% 157.12 1.34 1.34% 85.85 0.00% 0.00 0.00 0.00% 1.24 1.26% 65.27 1.67 1.78% 97.11
Miscellaneous plastic (rigid plastics, pipes, vinyl siding) w 1.03 0.97% 73.25 2.74 2.75% 183.20 1.75 1.75% 112.12 0.00% 0.00 0.09 0.14% 3.22 3.28% 169.49 2.63 2.80% 152.93
3. METALS
Recyclable Metal Containers R 1.61 1.51% 114.50 1.81 1.81% 121.02 1.71 1.71% 109.55 0.00% 0.00 0.06 0.09% 4.21 4.29% 221.60 1.92 2.04% 111.64
Ferrous Metal W 0.00 0.00% 0.00 0.60 0.60% 40.12 2.53 2.54% 162.09 1.00% 0.26 0.00 0.00% 151 1.54% 79.48 1.67 1.78% 97.11
Non-Ferrous Metal w 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00% 0.00 0.00 0.00% 0.00
Mixed Metals/Composite W 0.13 0.12% 9.25 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00% 0.00 0.00 0.00% 0.00
4. GLASS
Recyclable Glass Containers R 1.47 1.38% 104.55 0.23 0.23% 15.38 1.23 1.23% 78.80 0.00% 0.00 0.00 0.00% 0.00 0.00% 0.00 2.41 2.57% 140.13
Other Non-Recyclable Glass W 0.52 0.49% 36.98 1.32 1.32% 88.26 0.86 0.86% 55.10 1.00% 0.26 0.00 0.00% 0.74 0.75% 38.95 0.00 0.00% 0.00
5. ORGANICS
Food Waste (0] 35.85 33.68% | 2,549.65 24.47 24.53% | 1,636.08 26.31 26.38% | 1,685.59 0.00% 0.00 38.91 59.44% 18.61 18.98% 979.57 29.54 31.46% | 1,717.66
Yard Waste ] 4.32 4.06% 307.24 0.00 0.00% 0.00 0.54 0.54% 34.60 0.00% 0.00 18.05 27.57% 0.04 0.04% 2.11 0.58 0.62% 33.73
Food Soiled Paper (0] 5.20 4.89% 369.82 4.92 4.93% 328.95 4.39 4.40% 281.25 0.00% 0.00 5.90 9.01% 4.31 4.40% 226.87 8.14 8.67% 473.32
6. BEVERAGE CONTAINERS
Beverage Containers D 1.46 1.37% 103.84 0.24 0.24% 16.05 3.27 3.28% 209.50 0.00% 0.00 0.00 0.00% 2.25 2.30% 118.43 1.36 1.45% 79.08
7. OTHER
Clean Wood W 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 60.00% 15.30 0.35 0.53% 0.01 0.01% 0.53 0.00 0.00% 0.00
Treated Wood W 0.00 0.00% 0.00 0.00 0.00% 0.00 0.02 0.02% 1.28 30.00% 7.65 0.00 0.00% 0.00 0.00% 0.00 0.21 0.22% 12.21
Rubber W 0.00 0.00% 0.00 0.40 0.40% 26.74 0.00 0.00% 0.00 0.00% 0.00 0.00 0.00% 0.25 0.26% 13.16 0.00 0.00% 0.00
Renovation Waste W 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 4.00% 1.02 0.00 0.00% 3.68 3.75% 193.70 0.00 0.00% 0.00
Textiles w 7.11 6.68% 505.66 4.64 4.65% 310.23 13.97 14.01% 895.01 0.00% 0.00 0.00 0.00% 5.14 5.24% 270.55 13.62 14.50% 791.96
Household Hazardous Waste (HHW) W 0.00 0.00% 0.00 0.08 0.08% 5.35 0.10 0.10% 6.41 0.00% 0.00 0.00 0.00% 3.03 3.09% 159.49 0.15 0.16% 8.72
Electronics W 0.08 0.08% 5.69 2.21 2.22% 147.76 0.01 0.01% 0.64 0.00% 0.00 0.00 0.00% 2.99 3.05% 157.38 0.04 0.04% 2.33
Rubble/Soil W 0.00 0.00% 0.00 0.00 0.00% 0.00 0.01 0.01% 0.64 0.00% 0.00 0.00 0.00% 0.00 0.00% 0.00 0.00 0.00% 0.00
Bulky Items w 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00% 0.00 0.00 0.00% 10.60 10.81% 557.95 0.00 0.00% 0.00
Diapers & Sanitary Waste W 9.67 9.08% 687.73 22.30 22.35% | 1,490.99 11.89 11.92% | 761.75 0.00% 0.00 0.00 0.00% 5.58 5.69% 293.71 1.76 1.87% 102.34
Other Waste W 4.50 4.23% 320.04 7.15 7.17% 478.05 5.96 5.98% 381.84 1.00% 0.26 0.00 0.00% 7.66 7.81% 403.20 7.36 7.84% 427.96
Total Recyclable Material 27.88 26.19% | 1,982.82 17.38 17.42% | 1,162.03 20.75 20.80% | 1,329.38 2.00% 0.51 2.07 3.16% 21.45 21.88% | 1,129.06 17.98 19.15% | 1,045.48
Total Deposit Material 1.46 1.37% 103.84 0.24 0.24% 16.05 3.27 3.28% 209.50 0.00% 0.00 0.00 0.00% 2.25 2.30% 118.43 1.36 1.45% 79.08
Total Organic Material 45.37 42.62% | 3,226.71 29.39 29.46% | 1,965.03 31.24 31.32% | 2,001.44 0.00% 0.00 62.86 96.03% 22.96 23.42% | 1,208.54 38.26 40.75% | 2,224.70
Total Other Material 31.73 29.81% | 2,256.63 52.75 52.88% | 3,526.89 44.48 44.60% | 2,849.68 | 98.00% 24.99 0.53 0.81% 51.37 52.40% | 2,703.96 36.30 38.66% | 2,110.73
Grand Total 106.44 | 100.00% | 7,570.00 99.76 | 100.00% | 6,670.00 99.74 |100.00% | 6,390.00 | 100.00% | 25.50 65.46 | 100.00%| 98.03 | 100.00%| 5,160.00 93.90 | 100.00% | 5,460.00

Appendix A: Detailed Audit Results



Yellowknife Waste Composition Audit Visual Audit Visual Audit
Date Collected (month/day/year): October 3, 2017 October 3, 2017 October 4, 2017 October 4, 2017 October 4, 2017 October 4, 2017 October 4, 2017
Sample #: 8 9 10 11 12 13 14
Load Type: Cé&D Curbside Large ICI Multi Family / Small ICI Large ICI Curbside C&D
Audit Supervisor: Ben Ben Ben Ben Ben Ben Ben
Scale Weight (kg): 1,250.00 2,620.00 3,380.00 8,610.00 2,420.00 5,920.00 5,590.00
Vehicle Size (yd3): 30 30
Fullness (%): 80% 100%
Notes:
Lots of OCC Independent Grocery Store
Accepted?
" _ R = Recycling, V?frie Extrﬁg;)(ljated Net Weight % by Weight Extrapolgted Net Weight % by Weight Extrapole}ted Net Weight % by Weight Extrapolgted Net Weight % by Weight Extrapole}ted Net Weight % by Weight Extrapolgted V:f;l?n):e Extrfg;)(ljated
aterial Category W = Garbage/Other, @l Vil (ko) (aI_I Load Weight (k) (a!l Load Weight (ko) (aI_I Load Weight (k) (a!l Load Weight (ko) (aI_I Load Weight (all Volume
D= Depos}it materials) (yd3) materials) (kg) materials) (kg) materials) (kg) materials) (kg) materials) (kg) materials) (vd3)
0 = Organic
INRARER
Newsprint R 0.00% 0.00 0.41 0.41% 10.79 0.17 0.18% 6.14 0.77 0.76% 65.76 0.10 0.10% 2.34 1.46 1.43% 84.94 0.00% 0.00
Corrugated Cardboard R 2.00% 0.48 1.21 1.22% 31.86 11.49 12.27% | 414.83 4.37 4.33% 373.23 6.57 6.36% 153.97 2.21 2.17% 128.57 0.00% 0.00
Mixed Recyclable Paper R 0.00% 0.00 4.46 4.48% 117.43 8.37 8.94% 302.19 3.47 3.44% 296.37 3.50 3.39% 82.03 5.13 5.04% 298.44 0.00% 0.00
Non-Recyclable Paper W 0.00% 0.00 1.76 1.77% 46.34 3.47 3.71% 125.28 1.22 1.21% 104.20 9.98 9.66% 233.89 0.80 0.79% 46.54 0.00% 0.00
Polycoat Non-Beverage Containers R 0.00% 0.00 0.18 0.18% 4.74 0.04 0.04% 1.44 0.25 0.25% 21.35 0.00 0.00% 0.00 0.13 0.13% 7.56 0.00% 0.00
2. PLASTICS
#1 PET Bottles & Jars R 0.00% 0.00 0.62 0.62% 16.32 0.23 0.25% 8.30 0.34 0.34% 29.04 0.00 0.00% 0.00 0.63 0.62% 36.65 0.00% 0.00
Other Recyclable Plastics R 0.00% 0.00 2.49 2.50% 65.56 3.69 3.94% 133.22 1.53 1.52% 130.67 1.22 1.18% 28.59 3.01 2.96% 175.11 0.00% 0.00
Plastic Retail Bags & Flexible Film R 0.00% 0.00 1.09 1.10% 28.70 0.67 0.72% 24.19 0.96 0.95% 81.99 1.06 1.03% 24.84 1.31 1.29% 76.21 0.00% 0.00
Non-Recyclable Plastic Bags & Film W 1.00% 0.24 4.00 4.02% 105.32 6.34 6.77% 228.90 2.30 2.28% 196.44 6.16 5.97% 144.37 6.91 6.79% 402.00 1.00% 0.30
Non-Recyclable Plastic Packaging W 1.00% 0.24 1.32 1.33% 34.75 1.66 1.77% 59.93 0.84 0.83% 71.74 0.87 0.84% 20.39 1.72 1.69% 100.06 0.00% 0.00
Miscellaneous plastic (rigid plastics, pipes, vinyl siding) w 1.00% 0.24 1.03 1.04% 27.12 1.00 1.07% 36.10 13.34 13.23% | 1,139.35 0.89 0.86% 20.86 7.29 7.16% 424.10 1.00% 0.30
3. METALS
Recyclable Metal Containers R 0.00% 0.00 0.73 0.73% 19.22 0.24 0.26% 8.66 0.71 0.70% 60.64 0.68 0.66% 15.94 1.61 1.58% 93.66 0.00% 0.00
Ferrous Metal W 3.00% 0.72 0.18 0.18% 4.74 1.93 2.06% 69.68 12.32 12.22% | 1,052.23 0.02 0.02% 0.47 2.19 2.15% 127.41 0.00% 0.00
Non-Ferrous Metal W 0.00% 0.00 0.05 0.05% 1.32 0.05 0.05% 1.81 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00% 0.00
Mixed Metals/Composite W 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00% 0.00
4. GLASS
Recyclable Glass Containers R 0.00% 0.00 1.33 1.34% 35.02 0.11 0.12% 3.97 0.63 0.62% 53.81 0.27 0.26% 6.33 2.31 2.27% 134.39 0.00% 0.00
Other Non-Recyclable Glass W 0.00% 0.00 4.55 4.57% 119.80 0.00 0.00% 0.00 0.44 0.44% 37.58 0.30 0.29% 7.03 0.04 0.04% 2.33 0.00% 0.00
5. ORGANICS
Food Waste (0] 0.00% 0.00 48.54 | 48.78% | 1,278.01 22.58 24.12% | 815.21 10.51 10.43% | 897.64 63.82 61.81% | 1,495.68 19.30 18.97% | 1,122.80 | 0.00% 0.00
Yard Waste [©) 0.00% 0.00 0.79 0.79% 20.80 0.37 0.40% 13.36 24.76 24.56% | 2,114.71 0.00 0.00% 0.00 8.48 8.33% 493.33 0.00% 0.00
Food Soiled Paper o) 0.00% 0.00 4.17 4.19% 109.79 14.40 15.38% | 519.89 8.58 8.51% 732.80 2.64 2.56% 61.87 4.64 4.56% 269.94 0.00% 0.00
6. BEVERAGE CONTAINERS
Beverage Containers D 0.00% 0.00 1.41 1.42% 37.12 1.04 1.11% 37.55 2.47 2.45% 210.96 2.64 2.56% 61.87 0.77 0.76% 44.80 0.00% 0.00
7. OTHER
Clean Wood W 80.00% 19.20 0.20 0.20% 5.27 0.07 0.07% 2.53 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 1.00% 0.30
Treated Wood W 10.00% 2.40 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 1.26 1.22% 29.53 0.00 0.00% 0.00 0.00% 0.00
Rubber W 0.00% 0.00 0.00 0.00% 0.00 0.09 0.10% 3.25 0.00 0.00% 0.00 0.00 0.00% 0.00 0.07 0.07% 4.07 0.00% 0.00
Renovation Waste W 1.00% 0.24 1.68 1.69% 44.23 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 97.00% 29.10
Textiles W 0.00% 0.00 2.04 2.05% 53.71 2.36 2.52% 85.20 3.69 3.66% 315.16 0.40 0.39% 9.37 6.28 6.17% 365.35 0.00% 0.00
Household Hazardous Waste (HHW) W 0.00% 0.00 0.08 0.08% 2.11 0.22 0.23% 7.94 0.00 0.00% 0.00 0.00 0.00% 0.00 0.84 0.83% 48.87 0.00% 0.00
Electronics W 0.00% 0.00 6.88 6.91% 181.14 0.02 0.02% 0.72 0.00 0.00% 0.00 0.00 0.00% 0.00 0.63 0.62% 36.65 0.00% 0.00
Rubble/Soil W 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 0.07 0.07% 5.98 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00% 0.00
Bulky Items W 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00% 0.00
Diapers & Sanitary Waste W 0.00% 0.00 6.97 7.00% 183.51 0.01 0.01% 0.36 5.40 5.36% 461.20 0.00 0.00% 0.00 14.92 14.66% | 867.99 0.00% 0.00
Other Waste W 1.00% 0.24 1.34 1.35% 35.28 13.00 13.89% | 469.34 1.84 1.83% 157.15 0.88 0.85% 20.62 9.08 8.92% 528.24 0.00% 0.00
Total Recyclable Material 2.00% | 0.48 12.52 | 12.58% | 329.64 | 25.01 | 26.71% | 902.95 | 13.03 | 12.93% | 1,112.87 | 13.40 | 12.98% | 314.04 | 17.80 | 17.49% | 1,03553 | 0% 0.00
Total Deposit Material 0.00% 0.00 1.41 1.42% 37.12 1.04 1.11% 37.55 247 2.45% 210.96 2.64 2.56% 61.87 0.77 0.76% 44.80 0% 0.00
Total Organic Material 0.00% 0.00 53.50 53.76% | 1,408.60 37.35 39.90% | 1,348.46 43.85 43.50% | 3,745.15 66.46 64.36% | 1,557.56 32.42 31.86% | 1,886.07 0% 0.00
Total Other Material 98.00% 23.52 32.08 32.24% | 844.63 30.22 32.28% | 1,091.04 | 41.46 41.13% | 3,541.02 20.76 20.10% | 486.53 50.77 49.89% | 2,953.60 100% 30.00
Grand Total 100.00% | 24.00 99.51 | 100.00% | 2,620.00 93.62 | 100.00%| 3,380.00 | 100.81 | 100.00% | 8,610.00 | 103.26 | 100.00% | 2,420.00 | 101.76 | 100.00% | 5,920.00 100% 30.00

Appendix A: Detailed Audit Results



Yellowknife Waste Composition Audit

Date Collected (month/day/year):

October 4, 2017

October 5, 2017

October 5, 2017

October 5, 2017

October 5, 2017

October 5, 2017

Sample #: 15 16 17 18 19 20
Load Type: Multi Family / Small ICI Large ICI Large ICI Multi Family / Small ICI Large ICI Curbside
Audit Supervisor: Ben Ben Ben Ben Ben Ben
Scale Weight (kg): 3,920.00 3,140.00 1,160.00 1,240.00 2,820.00 5,300.00
Vehicle Size (yd3):
Fullness (%):
Notes:
Local Jail mostly ICI Center Square Mall
Accepted?
= i . % by Weight| Extrapolated . % by Weight| Extrapolated . % by Weight| Extrapolated . % by Weight| Extrapolated . % by Weight| Extrapolated . % by Weight| Extrapolated
Material Category WEGaTEZ)g/S/Ig?Her, Net(vkv;;ght y(aII i Loadr\)/\/eight Net(\((\/ge)lght y(all : LoadF\]Neight Net(vkv;;ght y(aII : Loadr\)/\/eight Net(\((\/;)lght y(all : LoadF\]Neight Net(vkv;ght y(aII e Loadr\)/\/eight Net(\((\/;)lght y(all : LoadF\]Neight
D = Deposit materials) (kg) materials) (kg) materials) (kg) materials) (kg) materials) (kg) materials) (kg)
0 = Organic
1. PAPER
Newsprint R 0.89 0.83% 32.65 0.72 0.70% 21.93 1.86 1.67% 19.42 0.28 0.27% 3.40 7.14 7.16% 201.97 1.15 1.16% 61.30
Corrugated Cardboard R 5.50 5.15% 201.78 1.29 1.25% 39.29 4.15 3.74% 43.33 3.06 3.00% 37.19 11.00 11.03% 311.16 0.29 0.29% 15.46
Mixed Recyclable Paper R 8.90 8.33% 326.51 6.43 6.24% 195.85 5.38 4.84% 56.17 4.70 4.61% 57.12 11.54 11.58% 326.44 9.24 9.29% 492.53
Non-Recyclable Paper W 1.29 1.21% 47.33 1.01 0.98% 30.76 0.96 0.86% 10.02 2.59 2.54% 31.48 6.37 6.39% 180.19 1.34 1.35% 71.43
Polycoat Non-Beverage Containers R 0.10 0.09% 3.67 0.00 0.00% 0.00 0.00 0.00% 0.00 0.08 0.08% 0.97 0.20 0.20% 5.66 0.40 0.40% 21.32
2. PILASTICS
#1 PET Bottles & Jars R 0.35 0.33% 12.84 0.16 0.16% 4.87 0.02 0.02% 0.21 0.20 0.20% 2.43 0.16 0.16% 4.53 1.74 1.75% 92.75
Other Recyclable Plastics R 1.75 1.64% 64.20 1.56 1.51% 47.52 0.18 0.16% 1.88 0.95 0.93% 11.55 1.59 1.59% 44.98 3.97 3.99% 211.62
Plastic Retail Bags & Flexible Film R 1.35 1.26% 49.53 1.25 1.21% 38.07 9.12 8.21% 95.22 0.49 0.48% 5.96 1.51 1.51% 42.71 1.68 1.69% 89.55
Non-Recyclable Plastic Bags & Film W 4.79 4.48% 175.73 9.17 8.90% 279.31 5.03 4.53% 52.52 2.18 2.14% 26.49 6.54 6.56% 185.00 6.07 6.10% 323.55
Non-Recyclable Plastic Packaging W 1.75 1.64% 64.20 3.07 2.98% 93.51 1.87 1.68% 19.52 0.82 0.80% 9.97 1.05 1.05% 29.70 1.67 1.68% 89.02
Miscellaneous plastic (rigid plastics, pipes, vinyl siding) W 3.35 3.14% 122.90 4.42 4.29% 134.63 6.42 5.78% 67.03 1.01 0.99% 12.27 1.80 1.81% 50.92 1.75 1.76% 93.28
3. METALS
Recyclable Metal Containers R 1.74 1.63% 63.84 0.66 0.64% 20.10 0.00 0.00% 0.00 0.93 0.91% 11.30 0.26 0.26% 7.35 3.08 3.10% 164.18
Ferrous Metal i 3.44 3.22% 126.20 0.01 0.01% 0.30 1.41 1.27% 14.72 3.47 3.40% 42.17 0.39 0.39% 11.03 1.12 1.13% 59.70
Non-Ferrous Metal W 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 0.75 0.74% 9.11 0.00 0.00% 0.00 0.00 0.00% 0.00
Mixed Metals/Composite W 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00
AELEEE
Recyclable Glass Containers R 2.04 1.91% 74.84 0.00 0.00% 0.00 0.00 0.00% 0.00 0.62 0.61% 7.54 0.12 0.12% 3.39 2.45 2.46% 130.59
Other Non-Recyclable Glass W 1.00 0.94% 36.69 0.00 0.00% 0.00 6.36 5.72% 66.41 0.06 0.06% 0.73 0.16 0.16% 4.53 1.91 1.92% 101.81
5. ORGANICS
Food Waste O 31.44 29.42% | 1,153.44 30.50 29.59% 928.99 2.21 1.99% 23.07 19.95 19.55% 242.46 36.92 37.03% | 1,044.38 33.84 34.03% | 1,803.80
Yard Waste [0} 2.47 2.31% 90.62 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 3.28 3.29% 92.78 0.28 0.28% 14.93
Food Soiled Paper O 5.94 5.56% 217.92 20.42 19.81% 621.97 3.41 3.07% 35.60 2.51 2.46% 30.50 5.48 5.50% 155.02 8.52 8.57% 454.15
6. BEVERAGE CONTAINERS
Beverage Containers D 6.82 6.38% 250.20 1.86 1.80% 56.65 0.42 0.38% 4.39 0.47 0.46% 5.71 0.84 0.84% 23.76 0.42 0.42% 22.39
7. ONrIER
Clean Wood W 0.00 0.00% 0.00 0.00 0.00% 0.00 4.76 4.28% 49.70 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00
Treated Wood W 4.17 3.90% 152.98 0.00 0.00% 0.00 54.16 48.75% 565.49 31.63 31.00% 384.41 0.00 0.00% 0.00 0.00 0.00% 0.00
Rubber w 0.03 0.03% 1.10 1.41 1.37% 42.95 0.00 0.00% 0.00 0.02 0.02% 0.24 0.00 0.00% 0.00 0.06 0.06% 3.20
Renovation Waste W 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 3.90 3.82% 47.40 0.00 0.00% 0.00 0.00 0.00% 0.00
Textiles W 1.27 1.19% 46.59 15.98 15.50% 486.73 1.34 1.21% 13.99 1.68 1.65% 20.42 0.15 0.15% 4.24 3.75 3.77% 199.89
Household Hazardous Waste (HHW) W 0.03 0.03% 1.10 0.00 0.00% 0.00 0.09 0.08% 0.94 1.68 1.65% 20.42 0.00 0.00% 0.00 0.22 0.22% 11.73
Electronics W 0.74 0.69% 27.15 0.00 0.00% 0.00 0.19 0.17% 1.98 14.95 14.65% 181.69 0.98 0.98% 27.72 0.00 0.00% 0.00
Rubble/Soil W 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00
Bulky Items W 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00
Diapers & Sanitary Waste W 12.89 12.06% 472.89 0.00 0.00% 0.00 1.14 1.03% 11.90 0.64 0.63% 7.78 0.36 0.36% 10.18 11.34 11.41% 604.47
Other Waste W 2.81 2.63% 103.09 3.17 3.07% 96.55 0.62 0.56% 6.47 2.41 2.36% 29.29 1.85 1.86% 52.33 3.14 3.16% 167.37
Total Recyclable Material 22.62 21.17% 829.86 12.07 11.71% 367.64 20.71 18.64% 216.23 11.31 11.08% 137.45 33.52 33.62% 948.20 24.00 24.14% | 1,279.29
Total DepOSit Material 6.82 6.38% 250.20 1.86 1.80% 56.65 0.42 0.38% 4.39 0.47 0.46% 5.71 0.84 0.84% 23.76 0.42 0.42% 22.39
Total Organic Material 39.85 | 37.30% | 1,461.97 | 50.92 | 49.39% | 1,550.96 | 5.62 | 5.06% | 58.68 2246 | 22.01% | 272.96 | 45.68 | 45.82% | 1,292.18 | 42.64 | 42.88% | 2,272.88
Total Other Material 37.56 35.15% | 1,377.96 38.24 37.09% | 1,164.75 84.35 75.92% 880.70 67.79 66.44% 823.87 19.65 19.71% 555.85 32.37 32.56% | 1,725.45
Grand Total 106.85 | 100.00% | 3,920.00 | 103.09 | 100.00%]| 3,140.00 | 111.10 | 100.00% | 1,160.00 | 102.03 | 100.00% | 1,240.00 99.69 | 100.00% | 2,820.00 99.43 | 100.00% | 5,300.00

Appendix A: Detailed Audit Results



Yellowknife Waste Composition Audit Self Haul Self Haul Visual Audit Visual Audit
Date Collected (month/day/year): October 6, 2017 October 6, 2017 October 6, 2017 October 6, 2017 October 6, 2017 October 6, 2017 October 6, 2017
Sample #: 21 22 23 24 25 26 27
Load Type: Large ICI Multi Family / Small ICI Curbside Self Haul Self Haul C&D C&D
Audit Supervisor: Ben Ben Ben Ben Ben Ben Ben
Scale Weight (kg): 3,190.00 8,880.00 5,320.00 nla n/a 3,230.00 1,300.00
Vehicle Size (yd3): 30 30 40 30

Fullness (%):
Notes:

75%

75%

100%

80%

About 80% OCC - one bin for
everything. Laoder operator brough one
scoop - sorted 100%

Facility does not weigh
this material (smaller
personal vehicle loads)

Facility does not weigh
this material (smaller
personal vehicle loads)

Demolition from Fire

Accepted?
" _ R = Recycling, Net Weight % by Weight Extrapolgted Net Weight % by Weight Extrapole}ted Net Weight % by Weight Extrapolgted Net Weight % by Weight Net Weight % by Weight V:f;l?n):e Extrapolated V:f;l?n):e Extrfg;)(ljated
aterial Category W = Garbage/Other, (ko) (aI_I Load Weight (ko) (a!l Load Weight (ko) (aI_I Load Weight (ko) (a!l (ko) (a!l (all Load Volume (all Volume
D= Depos}it materials) (kg) materials) (kg) materials) (kg) materials) materials) materials) (yd3) materials) (vd3)
0 = Organic
1. PAPER
Newsprint R 0.00 0.00% 0.00 0.79 0.74% 65.40 0.46 0.46% 24.24 0.00 0.00% 0.14 0.13% 0.00% 0.00 0.00% 0.00
Corrugated Cardboard R 47.05 55.92% | 1,783.81 4.13 3.85% 341.92 2.75 2.72% 144.92 10.50 10.07% 9.15 8.82% 0.00% 0.00 2.00% 0.48
Mixed Recyclable Paper R 4.81 5.72% 182.36 13.48 12.57% | 1,116.00 8.29 8.21% 436.88 1.01 0.97% 2.15 2.07% 0.00% 0.00 0.00% 0.00
Non-Recyclable Paper W 3.02 3.59% 114.50 2.24 2.09% 185.45 0.79 0.78% 41.63 0.47 0.45% 0.44 0.42% 0.00% 0.00 0.00% 0.00
Polycoat Non-Beverage Containers R 0.00 0.00% 0.00 0.49 0.46% 40.57 0.14 0.14% 7.38 0.00 0.00% 0.00 0.00% 0.00% 0.00 0.00% 0.00
2. PILASTICS
#1 PET Bottles & Jars R 0.10 0.12% 3.79 0.52 0.48% 43.05 1.02 1.01% 53.75 0.17 0.16% 0.26 0.25% 0.00% 0.00 0.00% 0.00
Other Recyclable Plastics R 1.27 1.51% 48.15 3.62 3.37% 299.70 1.71 1.69% 90.12 0.65 0.62% 0.26 0.25% 0.00% 0.00 0.00% 0.00
Plastic Retail Bags & Flexible Film R 1.14 1.35% 43.22 1.03 0.96% 85.27 1.13 1.12% 59.55 0.49 0.47% 0.19 0.18% 0.00% 0.00 20.00% 4.80
Non-Recyclable Plastic Bags & Film W 2.96 3.52% 112.22 7.14 6.66% 591.12 5.43 5.38% 286.16 1.57 1.51% 0.65 0.63% 0.00% 0.00 0.00% 0.00
Non-Recyclable Plastic Packaging W 0.15 0.18% 5.69 1.63 1.52% 134.95 0.95 0.94% 50.06 0.97 0.93% 0.34 0.33% 0.00% 0.00 1.00% 0.24
Miscellaneous plastic (rigid plastics, pipes, vinyl siding) W 0.35 0.42% 13.27 1.35 1.26% 111.77 1.32 1.31% 69.56 6.61 6.34% 6.14 5.92% 0.00% 0.00 0.00% 0.00
3. METALS
Recyclable Metal Containers R 0.00 0.00% 0.00 2.80 2.61% 231.81 2.38 2.36% 125.42 0.50 0.48% 0.07 0.07% 0.00% 0.00 0.00% 0.00
Ferrous Metal W 0.16 0.19% 6.07 0.67 0.62% 55.47 0.58 0.57% 30.57 0.60 0.58% 2.52 2.43% 1.00% 0.40 2.00% 0.48
Non-Ferrous Metal W 0.00 0.00% 0.00 0.00 0.00% 0.00 0.16 0.16% 8.43 0.00 0.00% 0.00 0.00% 0.00% 0.00 0.00% 0.00
Mixed Metals/Composite W 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 4.24 4.09% 0.00% 0.00 0.00% 0.00
4. GLASS
Recyclable Glass Containers R 0.76 0.90% 28.81 0.00 0.00% 0.00 0.83 0.82% 43.74 0.00 0.00% 0.82 0.79% 0.00% 0.00 0.00% 0.00
Other Non-Recyclable Glass W 0.00 0.00% 0.00 1.66 1.55% 137.43 1.23 1.22% 64.82 1.29 1.24% 0.10 0.10% 0.00% 0.00 0.00% 0.00
5. ORGANICS
Food Waste O 19.57 23.26% 741.96 30.49 28.43% | 2,524.25 29.04 28.77% | 1,530.39 12.63 12.12% 4.14 3.99% 0.00% 0.00 0.00% 0.00
Yard Waste [0} 0.00 0.00% 0.00 2.62 2.44% 216.91 11.89 11.78% 626.60 1.40 1.34% 0.00 0.00% 0.00% 0.00 0.00% 0.00
Food Soiled Paper O 2.53 3.01% 95.92 8.38 7.81% 693.78 2.91 2.88% 153.36 0.54 0.52% 0.37 0.36% 0.00% 0.00 0.00% 0.00
6. BEVERAGE CONTAINERS
Beverage Containers D 0.02 0.02% 0.76 1.59 1.48% 131.64 0.72 0.71% 37.94 0.00 0.00% 0.20 0.19% 0.00% 0.00 0.00% 0.00
7. ONrIER
Clean Wood W 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.71 0.68% | 65.00% 26.00 60.00% 14.40
Treated Wood W 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 9.36 8.98% 17.95 17.30% | 10.00% 4.00 5.00% 1.20
Rubber w 0.00 0.00% 0.00 0.05 0.05% 4.14 0.09 0.09% 4.74 0.00 0.00% 0.06 0.06% 0.00% 0.00 0.00% 0.00
Renovation Waste W 0.00 0.00% 0.00 0.22 0.21% 18.21 0.00 0.00% 0.00 18.21 17.47% 2.95 2.84% | 24.00% 9.60 5.00% 1.20
Textiles W 0.00 0.00% 0.00 4.81 4.48% 398.22 1.72 1.70% 90.64 1.02 0.98% 1.10 1.06% 0.00% 0.00 0.00% 0.00
Household Hazardous Waste (HHW) W 0.00 0.00% 0.00 0.06 0.06% 4.97 0.08 0.08% 4.22 0.02 0.02% 8.02 7.73% 0.00% 0.00 0.00% 0.00
Electronics W 0.00 0.00% 0.00 0.04 0.04% 3.31 0.88 0.87% 46.38 0.70 0.67% 3.76 3.62% 0.00% 0.00 0.00% 0.00
Rubble/Soil W 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 22.94 22.00% 31.03 29.91% ]| 0.00% 0.00 0.00% 0.00
Bulky Items W 0.00 0.00% 0.00 0.00 0.00% 0.00 0.00 0.00% 0.00 10.21 9.79% 0.00 0.00% 0.00% 0.00 0.00% 0.00
Diapers & Sanitary Waste W 0.00 0.00% 0.00 13.27 12.37% | 1,098.62 19.20 19.02% | 1,011.83 0.49 0.47% 2.19 2.11% 0.00% 0.00 0.00% 0.00
Other Waste W 0.25 0.30% 9.48 4.18 3.90% 346.06 5.25 5.20% 276.67 1.90 1.82% 3.79 3.65% 0.00% 0.00 5.00% 1.20
Total Recyclable Material 55.13 | 65.52% | 2,090.14 | 26.86 | 25.04% | 2,223.73 | 18.71 | 18.53% | 986.00 | 13.32 | 12.78% | 13.04 | 12.57% | 0.00% 0.00 | 22.00% | 5.28
Total DepOSit Material 0.02 0.02% 0.76 1.59 1.48% 131.64 0.72 0.71% 37.94 0.00 0.00% 0.20 0.19% 0.00% 0.00 0.00% 0.00
Total Organic Material 22.10 26.27% 837.88 41.49 38.68% | 3,434.94 43.84 43.43% | 2,310.34 14.57 13.98% 4.51 4.35% 0.00% 0.00 0.00% 0.00
Total Other Material 6.89 8.19% 261.22 37.32 34.79% | 3,089.70 37.68 37.33% | 1,985.71 76.36 73.25% 85.99 82.89% ] 100.00% | 40.00 78.00% 18.72
Grand Total 84.14 | 100.00% | 3,190.00 | 107.26 | 100.00%| 8,880.00 | 100.95 | 100.00% | 5,320.00 | 104.25 | 100.00%f 103.74 | 100.00% ] 100.00% | 40.00 ] 100.00% | 24.00
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Yellowknife Waste Composition Audit

Date Collected (month/day/year):
Sample #:

Load Type:

Audit Supervisor:

Scale Weight (kg):

Note: Visual Volumetric

Vehicle Size (yd3): 6 6 2
Fullness (%): 6 samples 7 samples 6 samples 2 samples
Notes: - .
Curbside Total Multi-Family/Small IC1 Large ICI Total Self Haul Total
Total
Accepted?
Materlal Cateqory - :R;aRrE%Cel/ig?Her Totalall |% by Weight] Totalall | %byWeight] Totalall |% by Weight] Totalall |% by Weight
D = Deposit '] Loads (kg) | (all Loads) | Loads (kg) | (all Loads) | Loads (kg) | (all Loads) | Samples (kg) |(all Samples)
0 = Organic
INRARER
Newsprint R 379 1% 295 1% 252 2% 0 0%
Corrugated Cardboard R 411 1% 2,229 5% 2,746 17% 20 9%
Mixed Recyclable Paper R 2,223 7% 3,229 8% 1,145 7% 3 2%
Non-Recyclable Paper W 414 1% 890 2% 695 4% 1 0%
Polycoat Non-Beverage Containers R 103 0% 102 0% 7 0% 0 0%
2. PLASTICS
#1 PET Bottles & Jars R 288 1% 224 1% 22 0% 0 0%
Other Recyclable Plastics R 886 3% 958 2% 304 2% 1 0%
Plastic Retail Bags & Flexible Film R 413 1% 575 1% 268 2% 1 0%
Non-Recyclable Plastic Bags & Film w 1,926 6% 1,635 4% 1,002 6% 2 1%
Non-Recyclable Plastic Packaging W 528 2% 571 1% 229 1% 1 1%
Miscellaneous plastic (rigid plastics, pipes, vinyl siding) W 950 3% 1,741 4% 323 2% 13 6%
3. METALS
Recyclable Metal Containers R 635 2% 813 2% 52 0% 1 0%
Ferrous Metal w 360 1% 1,518 4% 102 1% 3 2%
Non-Ferrous Metal w 10 0% 9 0% 2 0% 0 0%
Mixed Metals/Composite W 0 0% 9 0% 0 0% 4 2%
e Es
Recyclable Glass Containers R 499 2% 320 1% 43 0% 1 0%
Other Non-Recyclable Glass W 377 1% 343 1% 78 0% 1 1%
5. ORGANICS
Food Waste (0] 9,089 29% 10,033 24% 5,049 31% 17 8%
Yard Waste (¢} 1,189 4% 2,766 7% 106 1% 1 1%
Food Soiled Paper o) 1,790 6% 2,553 6% 1,490 9% 1 0%
6. BEVERAGE CONTAINERS
Beverage Containers D 237 1% 1,030 2% 185 1% 0 0%
7. OTHER
Clean Wood W 5 0% 1 0% 52 0% 1 0%
Treated Wood W 12 0% 539 1% 595 4% 27 13%
Rubber W 39 0% 19 0% 46 0% 0 0%
Renovation Waste W 44 0% 259 1% 0 0% 21 10%
Textiles W 1,812 6% 2,452 6% 600 4% 2 1%
Household Hazardous Waste (HHW) w 81 0% 192 0% 9 0% 8 4%
Electronics W 414 1% 376 1% 30 0% 4 2%
Rubble/Soil W 0 0% 7 0% 0 0% 54 26%
Bulky Items W 0 0% 558 1% 0 0% 10 5%
Diapers & Sanitary Waste W 4,261 14% 3,784 9% 22 0% 3 1%
Other Waste W 1,914 6% 1,741 4% 655 4% 6 3%
Total Recyclable Material 5,838 19% 8,745 21% 4,839 30% 26 13%
Total Deposit Material 237 1% 1,030 2% 185 1% 0 0%
Total Organic Material 12,068 39% 15,352 37% 6,646 41% 19 9%
Total Other Material 13,147 42% 16,643 40% 4,440 28% 162 78%
Grand Total 31,290 100% 41,770 100% 16,110 100% 208 100%

5
5 samples
C&D Total
Annual
Total all % by Volume (all | Composition by | Composition by | Composition by
Samples (yd3) Samples) Weight (kg) Weight (%) Weight
(Tonnes/yr)
0 0% 0.00 0% 0.00
1 1% 70.83 0% 16.12
0 0% 0.00 0% 0.00
0 0% 0.00 0% 0.00
0 0% 0.00 0% 0.00
0 0% 0.00 0% 0.00
0 0% 0.00 0% 0.00
5 3% 76.36 0% 17.38
1 1% 12.65 0% 2.88
0 0% 8.16 0% 1.86
1 0% 9.92 0% 2.26
0 0% 0.00 0% 0.00
2 1% 189.72 1% 43.19
0 0% 0.00 0% 0.00
0 0% 0.00 0% 0.00
0 0% 0.00 0% 0.00
0 0% 34.68 0% 7.89
0 0% 0.00 0% 0.00
0 0% 0.00 0% 0.00
0 0% 0.00 0% 0.00
0 0% 0.00 0% 0.00
75 52% 8,969.15 43% 2,041.81
15 11% 1,818.88 9% 414.06
0 0% 0.00 0% 0.00
41 29% 9,343.32 45% 2,126.99
0 0% 0.00 0% 0.00
0 0% 0.00 0% 0.00
0 0% 0.00 0% 0.00
0 0% 0.00 0% 0.00
0 0% 0.00 0% 0.00
0 0% 0.00 0% 0.00
2 1% 384.77 2% 87.59
6 4% 147.19 1% 885l
0 0% 0.00 0% 0.00
0 0% 0.00 0% 0.00
137 96% 20,771.23 99% 4,728.54
144 100% 20,918.42 100% 4,762.05

1
1 sample
Organics
Total all | % by Weight
Samples (kg) | (all Samples)

0.77 1.2%
0.00 0.0%
1.12 1.7%
0.03 0.0%
0.00 0.0%
0.00 0.0%
0.00 0.0%
0.12 0.2%
0.06 0.1%
0.00 0.0%
0.09 0.1%
0.06 0.1%
0.00 0.0%
0.00 0.0%
0.00 0.0%
0.00 0.0%
0.00 0.0%
38.91 59.4%
18.05 27.6%
5.90 9.0%
0.00 0.0%
0.35 0.5%
0.00 0.0%
0.00 0.0%
0.00 0.0%
0.00 0.0%
0.00 0.0%
0.00 0.0%
0.00 0.0%
0.00 0.0%
0.00 0.0%
0.00 0.0%
2.07 3.2%
0.00 0.0%
62.86 96.0%
0.53 0.8%
65.46 100.0%
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ANNUAL EXTRAPOLATION Curbside Multi-Family/Small ICI Large ICI Overall
Material Category Accepted?
R = Recycling,
W= . Total Weight . Total Weight . Total Weight . Total Weight
Caibagelother % by Weight (MTiyr) % by Weight (MTiyr) % by Weight (MTyr) % by Weight (MThyr)
D = Deposit
0 = Organic
IMRARER
Newsprint R 1.21% 23.61 0.71% 40.43 1.56% 26.84 0.97% 90.88
Corrugated Cardboard R 1.31% 25.57 5.34% 305.42 17.05% 292.74 6.64% 623.74
Mixed Recyclable Paper R 7.10% 138.43 7.73% 442.44 7.11% 122.05 7.49% 702.91
Non-Recyclable Paper w 1.32% 25.78 2.13% 121.92 4.31% 74.04 2.36% 221.75
Polycoat Non-Beverage Containers R 0.33% 6.43 0.24% 14.01 0.04% 0.76 0.23% 21.20
ZARIVASIIES
#1 PET Bottles & Jars R 0.92% 17.92 0.54% 30.64 0.13% 231 0.54% 50.87
Other Recyclable Plastics R 2.83% 55.20 2.29% 131.19 1.89% 32.44 2.33% 218.83
Plastic Retail Bags & Flexible Film R 1.32% 25.74 1.38% 78.82 1.67% 28.59 1.42% 133.16
Non-Recyclable Plastic Bags & Film w 6.16% 119.94 3.91% 224.01 6.22% 106.84 4.80% 450.78
Non-Recyclable Plastic Packaging W 1.69% 32.89 1.37% 78.28 1.42% 24.38 1.44% 135.55
Miscellaneous plastic (rigid plastics w 3.04% | 5917 | 417% | 23855 | 200% | 3441 | 354% | 33213
pipes, vinyl siding)
3. METALS
Recyclable Metal Containers R 2.03% 39.55 1.95% 111.42 0.32% Hi55) 1.67% 156.52
Ferrous Metal W 1.15% 22.39 3.63% 207.93 0.63% 10.90 2.57% 241.22
Non-Ferrous Metal W 0.03% 0.61 0.02% 1.25 0.01% 0.19 0.02% 2.05
Mixed Metals/Composite W 0.00% 0.00 0.02% 1.27 0.00% 0.00 0.01% 1.27
4. GLASS
Recyclable Glass Containers R 1.60% 31.09 0.76% 43.78 0.26% 4.53 0.85% 79.40
Other Non-Recyclable Glass W 1.20% 23.48 0.82% 47.06 0.48% 8.31 0.84% 78.84
5. ORGANICS
Food Waste (0] 29.05% 565.96 24.02% | 1,374.54 | 31.34% 538.22 26.40% 2,478.72
Yard Waste (0] 3.80% 74.06 6.62% 378.99 0.66% 11.31 4.95% 464.36
Food Soiled Paper (0] 5.72% 111.43 6.11% 349.77 9.25% 158.85 6.60% 620.06
6. BEVERAGE
CONTAINERS
Beverage Containers D 0.76% 14.78 2.47% 141.16 1.15% 19.72 1.87% 175.65
7. OMHIER
Clean Wood W 0.02% 0.33 0.00% 0.07 0.32% 5.57 0.06% 5.97
Treated Wood W 0.04% 0.76 1.29% 73.80 3.69% 63.42 1.47% 137.99
Rubber W 0.12% 241 0.04% 2.55 0.29% 4.92 0.11% 9.89
Renovation Waste W 0.14% 2.75 0.62% 35.53 0.00% 0.00 0.41% 38.28
Textiles W 5.79% 112.82 5.87% 335.89 3.72% 63.91 5.46% 512.62
Household Hazardous Waste (HHW) W 0.26% 5.04 0.46% 26.36 0.06% 0.95 0.34% 32.35
Electronics W 1.32% 25.80 0.90% 51.50 0.19% 3.24 0.86% 80.54
Rubble/Soil W 0.00% 0.00 0.02% 0.91 0.00% 0.00 0.01% 0.91
Bulky Items W 0.00% 0.00 1.34% 76.44 0.00% 0.00 0.81% 76.44
Diapers & Sanitary Waste W 13.62% 265.34 9.06% 518.39 0.14% 2.39 8.37% 786.13
Other Waste W 6.12% 119.16 4.17% 238.48 4.06% 69.80 4.55% 427.44
Total Recyclable Material R 18.66% | 363.53 | 20.94% | 1,198.15 | 30.04% | 515.82 | 22.13% | 2,077.51
Total Deposit Material D 0.76% 14.78 2.47% 141.16 1.15% 19.72 1.87% 175.65
Total Organic Material 0 38.57% | 751.46 | 36.75% | 2,103.30 | 41.25% | 708.38 | 37.95% | 3,563.14
Total Other Material w 42.02% | 818.67 | 39.84% | 2,280.19 | 27.56% | 473.28 | 38.05% | 3,572.14
Grand Total 100.00% | 1,948.44 | 100.00% | 5,722.80 | 100.00% | 1,717.20 | 100.00% | 9,388.44
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Sample # Date License Plate or Time Source/Load Type Vehicle Type Weight (kg) |Notes
Truck #
1 2-Oct-17 119 9:00 AM Multifamily, Small ICI Front End (Overhead) 7570 Kavanaugh
2 2-Oct-17 117 9:30 AM Curbside Curbside 6670 Kavanaugh
3 2-Oct-17 119 11:40 AM Multifamily, Small ICI Front End (Overhead) 6390 Kavanaugh
4 2-Oct-17 118 12:45 PM C&D Roll-Off 1660 Kavanagh
5 29-Sep-17 n/a n/a Organics Curbside n/a 1 scoop kept aside over weekend for audit. Kavanaugh
6 2-Oct-17 102 3:00 PM Multifamily, Small ICI Front End (Overhead) 5160 Kavanaugh
7 3-Oct-17 117 10:35 AM Curbside Curbside 5460 Kavanaugh
8 3-Oct-17 118 11:20 AM C&D Roll-Off 1250 Kavanaugh
9 3-Oct-17 117 1:08 PM Curbside Curbside 2620 Kavanaugh
10 4-Oct-17 118 7:35 AM Large ICI Roll-Off 3380 Independent (Downtown). Kavanaugh
11 4-Oct-17 102 7:50 AM Multifamily, Small ICI Front End (Overhead) 8610 Kavanaugh
12 4-Oct-17 118 8:45 AM Large ICI Roll-Off 2420 Independent grocery (uptown). Kavanaugh
13 4-Oct-17 117 9:50 AM Curbside Curbside 5920 Kavanaugh
14 4-Oct-17 118 11:35 AM C&D Roll-Off 5590 Kavanaugh
15 4-Oct-17 119 12:30 PM Multifamily, Small ICI Front End (Overhead) 3920 Kavanaugh
16 5-Oct-17 118 7:52 AM Large ICI Compacted Roll-Off 3140 From the Jail
17 5-Oct-17 118 8:56 AM Large ICI Compacted Roll-Off 1160 From Canadian Tire
18 5-Oct-17 119 10:55 AM Multifamily, Small ICI Front End (Overhead) 1240 Kavanaugh
19 5-Oct-17 118 11:10 AM Large ICI Roll-Off 2820 Center Square Mall
20 5-Oct-17 117 12:00 PM Curbside Curbside 5300 Kavanaugh
21 6-Oct-17 118 7:45 AM Large ICI Compacted Roll-Off 3190 Extra foods
22 6-Oct-17 102 8:00 AM Multifamily, Small ICI Front End (Overhead) 8880 Kavanaugh
23 6-Oct-17 117 9:33 AM Curbside Curbside 5320 Kavanaugh
24 6-Oct-17 n/a 10:40 AM Self-Haul Roll-Off n/a 30 yard bin, 75% fullness
25 6-Oct-17 n/a 1:30 PM Self-Haul Roll-Off n/a 30 yard bin, 75% fullness
26 6-Oct-17 118 1:55 PM C&D Roll-Off 3230 40 yard bin, 100% fullness
27 6-Oct-17 118 2:40 PM C&D Roll-Off 1300 30 yard bin, 80% fullness
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Materials Category Description

1. PAPER
1 |Newsprint All daily and weekly newspapers. This includes flyers and inserts.
2 |Corrugated Cardboard Corrugated Cardboard
X Mixed fine paper, Kraft paper, boxboard, molded pulp, magazines & catalogues, telephone books,
3 |Mixed Recyclable Paper . .
non-foil gift wrap, clean unsoiled paper plates.
4 |Non-Recyclable Paper Laminated paper packaging, composite paper/plastic materials, foil wrapping paper, paper cups
5 |Polycoat Non-Beverage Containers . . . .
Non-beverage recyclable polycoat containers - gable top, aseptic, spiral wound containers
2. PLASTIC
6 |#1 PET Bottles & Jars #1 PET bottles and jars.
Recyclable plastics including #1 PET thermoform, #2 HDPE bottles, jars and jugs, widemouth
7 |Other Recyclable Plastics containers, #5 PP tubs and lids, rigid plastics (#4) yogurt tubs, sour cream containers, clamshell
containers.
8 |Plastic Retail Bags & Flexible Film Shopping bags, Carryout bags, Milk Bags, bread bags. Etc.
9 |Non-Recyclable Plastic Bags & Film Laminated film, garbage bags and ziplok bags.
10 |Non-Recyclable Plastic Packaging #6 PS plastics, Bulky styrofoam, mesh bags, toothpaste tubes, etc.
R o . R R L Durable plastic products including large rigid plastics, piping, siding, VHS tapes, DVD's, CD's, plastic
11 |Miscellaneous plastic (rigid plastics, pipes, vinyl siding)
cutlery, etc.
3. METAL
12 |Recyclable Metal Containers Steel and aluminum food, aluminum foil
13 |Ferrous Metal L . . . .
Ferrous metals that contain iron. This includes steel, stainless steel, cast iron, wrought iron.
14 |Non-Ferrous Metal Non-ferrous metals including aluminum, copper, brass, nickel, tin, lead and zinc.
15 |Mixed Metals/Composite Mixed metals (i.e., plumbing, electrical, flashing, siding, furniture;
4. GLASS
16 |Recyclable Glass Containers Glass jars and bottles
17 |Other Non-Recyclable Glass Other glass materials including dishware, decor, lightbulbs, etc. Includes ceramics.
5. ORGANICS
Fruits & vegetables, dairy products, eggs & egg shells, fish & shellfish, Bones, greast, fat & cooked
18 |Food Waste meat, Small amounts of raw meat (trimmings only), Bread, pasta, cereal, rice & flour, coffee
grounds, filters & tea bags
19 |Yard Waste Leaves & grass clippings, plant twimmings
20 |Food Soiled Paper Pizza boxes, napkins & facial tissues, wax coated cardboard
6. BEVERAGE CONTAINERS
R Gable top containers, aseptic containers, plastic bottles, steel and aluminum cans, empty ready-to-
21 |Beverage Containers . . . . k - . .
serve beverage containers including water, juice, milk and liquid milk products, soft drinks, energy
drinks, and alcohol beverage containers. Need to get clarification on drink pouches.
7. OTHER
22 |Clean Wood Clean, non-treated wood.
Treated wood included pressure treated, painted wood, composite wood materials (particle board,
23 |Treated Wood ; .
MDF, laminate flooring, etc.)
24 |Rubber Miscellaneous rubber.
25 |Renovation Waste Drywall, insulation, shingles, tile, brick, concrete, other.
26 |Textiles
27 |Household Hazardous Waste (HHW) Paint, solvents, lubricants, oil, CFL lightbulbs, batteries, etc.
. Computers, computer accessories, TV's, fax machines, cell phones, rechargeable batteries, video
28 |Electronics . )
and audio devices.
29 |Rubble/Soil
30 |Bulky Items Large items including furniture and appliances.
31 |Diapers & Sanitary Waste Pet waste/animal waste went with this in the 2007 audit.
Small appliances including coffee makers, irons, kettles, blenders, meat pads, wax, furnace filters,
32 |Other Waste

fines, etc.

Appendix B: Audit Categories



1. PAPER

California Integrated Waste Management Board, data from
CalRecovery report (w/Tellus) of 1991, Information from other
government sources includes OR & VA Departments of Environmental

Newsprint 202 0.20 Quality, NJ Department of Environmental Protection, HI
documentation as well as US Navy facility guidance documents and
the United States Environmental Protection Agency, National
Recycling Coalition, data from 1998
Corrugated Cardboard 48 0.05 Volume to weight converéion factors U.S EPA office of resource
conservation and recovery 2016
Mixed Recyclable Paper 165 0.17 DLC Waste Compositiorf Study of the Ecowaste and Vancouver
Landfills, 2005, Gartner Lee
Non-Recyclable Paper 165 0.17 DLC Waste Compositiot\ Study of the Ecowaste and Vancouver
Landfills, 2005, Gartner Lee
. Volume to weight conversion factors U.S EPA office of resource
Polycoat Non-Beverage Containers 23 0.02 .
conservation and recovery 2016
2. PLASTICS
#1 PET Bottles & Jars 18 0.02 Volume to weight converéion factors U.S EPA office of resource
conservation and recovery 2016
Other Recyclable Plastics 18 0.02 Volume to weight converéion factors U.S EPA office of resource
conservation and recovery 2016
Plastic Retail Bags & Flexible Film 16 0.02 Volume to weight converéion factors U.S EPA office of resource
conservation and recovery 2016
Non-Recyclable Plastic Bags & Film 16 0.02 Volume to weight converéion factors U.S EPA office of resource
conservation and recovery 2016
Non-Recyclable Plastic Packaging 17 0.02 National Recycling Coalition, data from 1998
Volume to weight conversion factors U.S EPA office of resource
Miscellaneous plastic (rigid plastics, pipes, vinyl sidin 18 0.02 .
P (rigid p Pip M g) conservation and recovery 2016
3. METALS
California Integrated Waste Management Board, data from
CalRecovery report (w/Tellus) of 1991, Information from other
government sources includes OR & VA Departments of Environmental
Recyclable Metal Containers 68 0.07 Quality, NJ Department of Environmental Protection, HI
documentation as well as US Navy facility guidance documents and
the United States Environmental Protection Agency, National
Recycling Coalition, data from 1998
Ferrous Metal 102 0.10 Volume to weight converéion factors U.S EPA office of resource
conservation and recovery 2016
Non-Ferrous Metal 102 0.10 Volume to weight converélon factors U.S EPA office of resource
conservation and recovery 2016
Mixed Metals/C it 153 015 DLC Waste Composition Study of the Ecowaste and Vancouver
ixed Metals/Composite .
P Landfills, 2005, Gartner Lee
4. GLASS
Recyclable Glass Containers 136 0.14 Metro Vancouver DLC Waste Composition Study, 2014, AET Group Inc]
Other Non-Recyclable Glass 136 0.14 Metro Vancouver DLC Waste Composition Study, 2014, AET Group Inc]
5. ORGANICS
Food Waste 210 021 Volume to weight converflon factors U.S EPA office of resource
conservation and recovery 2016
Yard Waste 114 011 Volume to weight conver§|on factors U.S EPA office of resource
conservation and recovery 2016
Food Soiled P 227 023 DLC Waste Composition Study of the Ecowaste and Vancouver
ood Soiled Paper .
P Landfills, 2005, Gartner Lee
6. BEVERAGE CONTAINERS
Volume to weight conversion factors U.S EPA office of resource
Beverage Containers 18 0.02 ¢ .
conservation and recovery 2016
7. OTHER
Environmental Protection Authority of Victoria, Business and Industry
Clean Wood 119 0.12
Waste Materials Density Data, 2017
Treated Wood 119 012 Environmental Protection Authorlty on|ctor|a, Business and Industry
Waste Materials Density Data, 2017
Rubber 454 0.45 Metro Vancouver DLC Waste Composition Study, 2014, AET Group Inc|
Renovation Waste 227 023 DLC Waste Composmorf Study of the Ecowaste and Vancouver
Landfills, 2005, Gartner Lee
Textiles 8 0.07 Volume to weight converélon factors U.S EPA office of resource
conservation and recovery 2016
DLC Waste Ct ition Study of the E te and V.
Household Hazardous Waste (HHW) 227 0.23 aste Lompost |0(1 udy of the Ecowaste and Vancouver
Landfills, 2005, Gartner Lee
Electronics 156 016 Volume to weight converéion factors U.S EPA office of resource
conservation and recovery 2016
Rubble/Soil 454 0.45 Metro Vancouver DLC Waste Composition Study, 2014, AET Group Inc|
Bulky Items 182 0.18 Metro Vancouver DLC Waste Composition Study, 2014, AET Group Inc]
Diapers & Sanitary Waste 136 0.14 Volume to weight cunverfion factors U.S EPA office of resource
conservation and recovery 2016
DLC Waste Composition Study of the Ecowaste and Vancouver
Other Waste 227 0.23

Landfills, 2005, Gartner Lee

Appendix C: Volume Density Conversion References
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City of Yellowknife Business Waste Management Survey SurveyMonkey

Q1 What type of business do you operate?

Answered: 32 Skipped: 1

Retail -
Food Service -

Manufacturing
/ Warehouse

Professional
Service
Hospitalityl

Medical

Educational
Institution

Multi-family
Complex /...
Other (please
specify)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Retail 9.38% 3
Food Service 9.38% 3
Manufacturing / Warehouse 6.25% 2
Professional Service 50.00% 16
Hospitality 3.13% 1
Medical 0.00% 0
Educational Institution 0.00% 0
Multi-family Complex / Apartments 6.25% 2
Other (please specify) 15.63% 5
TOTAL 32
# OTHER (PLEASE SPECIFY) DATE

1 construction 11/1/2017 10:56 AM

2 Trucking 10/31/2017 2:06 PM
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SurveyMonkey
3 Construction 10/31/2017 4:07 AM
4 Yellowknife Farmers Market 10/25/2017 8:05 PM
5 Waste Hauling Services

10/23/2017 12:44 PM
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City of Yellowknife Business Waste Management Survey SurveyMonkey

Q2 How many staff are employed within your business at this site?

Answered: 32 Skipped: 1
51-100
101-250

251 or more

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

10 or less 65.63% 21
11-50 34.38% 11
51-100 0.00% 0
101-250 0.00% 0
251 or more 0.00% 0
TOTAL 32
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City of Yellowknife Business Waste Management Survey SurveyMonkey

Q3 Type of Waste Material Generated and Current Handling Methods

Answered: 32  Skipped: 1

Cardboard

Paper

Metal

Beverage
Containers

Glass
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Motor Oil

Toner
Cartridges

Plastic
containers

Plastic wrap

Food
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]
Cooking -
Oil/Grease -
I
Tires .
L
1
]
Concrete -
1
]
|
]
|
Drywall -
C
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Asphalt -

Shingles
Other (specify)
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
@ pon'thave [ Putin garbage Recycle / Compost

. Reuse (either within your operation or give away)

DON'T PUT IN RECYCLE / REUSE (EITHER WITHIN YOUR OPERATION OR TOTAL
HAVE GARBAGE COMPOST GIVE AWAY)

Cardboard 0.00% 9.68% 83.87% 6.45%
0 3 26 2 31

Paper 6.45% 19.35% 70.97% 3.23%
2 6 22 1 31

Metal 33.33% 30.00% 36.67% 0.00%
10 9 11 0 30

Beverage 3.23% 3.23% 90.32% 3.23%
Containers 1 1 28 1 31

Glass 19.35% 25.81% 51.61% 3.23%
6 8 16 1 31

Motor Qil 66.67% 0.00% 23.33% 10.00%
20 0 7 3 30

Toner Cartridges 16.67% 23.33% 56.67% 3.33%
5 7 17 1 30

Plastic 12.90% 25.81% 61.29% 0.00%
containers 4 8 19 0 31

Plastic wrap 12.90% 67.74% 19.35% 0.00%
4 21 6 0 31

Food 9.68% 48.39% 41.94% 0.00%
3 15 13 0 31

Cooking 67.86% 14.29% 17.86% 0.00%
Qil/Grease 19 4 5 0 28
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Tires 73.33% 6.67% 16.67%

22 2 5
Concrete 83.87% 12.90% 0.00%

26 4 0
Wood 54.84% 16.13% 9.68%

17 5 3
Drywall 80.65% 12.90% 0.00%

25 4 0
Asphalt Shingles 86.21% 10.34% 0.00%

25 3 0
Other (specify) 100.00% 0.00% 0.00%

6 0 0

# OTHER (PLEASE SPECIFY)
1 Wherever possible we reuse before recycling/composting.
2 We operate a retail construction materials store. Most construction items are reused
3 We recycle or compost about 3/4 of our waste on a daily basis.

8/30

SurveyMonkey
3.33%
1 30
3.23%
1 31
19.35%
6 31
6.45%
2 31
3.45%
1 29
0.00%
0 6

DATE

11/8/2017 8:33 AM
11/7/2017 1:11 PM
10/20/2017 12:16 PM



City of Yellowknife Business Waste Management Survey SurveyMonkey

Q4 Does your business have specific waste management policies or
goals?

Answered: 31  Skipped: 2

Yes

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Yes 48.39% 15
No 51.61% 16
TOTAL 31
# IF YES, PLEASE DESCRIBE DATE

1 TBT - THINK Before Tossing !! 11/15/2017 10:32 AM

2 reduce/reuse/recycle as much as possible. 11/8/2017 8:33 AM

3 Our business policy is to retail and reuse as much construction material as possible. This includes 11/7/2017 1:11 PM

home improvement items and appliances

4 Sustainability Program, we have targets for waste reduction, and increasing composting or 11/2/2017 8:24 AM
recycling products.

5 We are working with Kavanaugh to set up a composting pilot for our 6-unit Condo. Most of our unit 11/1/2017 11:04 AM
owners already recycle glass, plastics, cardboard, newspapers, etc. Some already use the public
EN compost bin for organics disposal. We would like to participate more fully in the City's compost

program.
6 recycle whatever can be done easily 10/30/2017 2:52 PM
7 Yes the YK Farmers Market has a waste management program where all disposable dinnerware 10/25/2017 8:05 PM

is compostable and collected at the end of each market and put in the organic bin. As well the
market encourages its patrons to bring their own dinnerware to reduce the use of disposable
compostable dinnerware.

8 small carbon foot print 10/24/2017 8:50 AM

9 zero waste is the goal. But there are certain items that just don't recycle easily or at all in 10/23/2017 8:56 PM
Yellowknife (ie styrofoam). And there are a lot of products that are mixed items that have paper &
plastic and thus can neither be composted nor recycled in paper or plastics. le. polyethylene
laminated food wrapping paper.

10 Our main goal is to lead by example and promote reduction, recycling and re-use whenever is 10/23/2017 12:44 PM
possible. We promote all three in-house and through our customer base.

11 basic recycling; paper, cardboard, drink containers 10/20/2017 11:42 PM

12 Nothing in writing, but we do recycle/compost daily. 10/20/2017 1:09 PM
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13 We manufacture antennas for the Northern HF radio market. We provide 100% Northern Labor

and have very little waste from our manufacturing. Further, we actually re-build antennas we have
previously manufactured.

14 Policy, nothing in writing. In practice we recycle/ compost daily.
15 annually reduce waste by 1%
16 Pay for recycling pickup, use residential compost pickup

10/30

SurveyMonkey

10/20/2017 12:57 PM

10/20/2017 12:16 PM
10/20/2017 10:15 AM
10/19/2017 11:53 PM
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SurveyMonkey

Q5 Has your business undergone any changes to try to reduce the
amount of waste that requires disposal?

Answered: 32  Skipped: 1

Yes

0% 10% 20% 30% 40% 50% 60% 70% 80%

ANSWER CHOICES RESPONSES
Yes 53.13%

No 46.88%
TOTAL

# IF YES, PLEASE DESCRIBE

10
11
12
13
14

15

90% 100%

17

15

32

DATE

TBT 11/15/2017 10:32 AM
Recycle 11/2/2017 2:59 PM
Garbage audit years ago resulted in start of composting and recommendation for installation of 11/1/2017 12:14 PM

electric hand dryers that never got installed.

As above in question #4.

11/1/2017 11:04 AM

Households were sharing the responsibility of recycling for a while but it was found to be too time 10/30/2017 9:51 PM
intensive. Some households recycle independently but a great deal of recyclables end up in the

garbage

Using curbside programs

10/30/2017 6:15 PM

All the vendors of the YK Farmers Market are asked to use only compostable disposable items. 10/25/2017 8:05 PM

Plastic and styrofoam items are not permitted.

On-site composting, waterless toilet, recycling of everything that can be recycled in Yellowknife, 10/23/2017 8:56 PM

wood stove to burn any waste wood

By increasing the types of materials that we collect for recycling and having the appropriate
containers.

removing beverage containers from Garbage and taking them to the depot.
added recycle bins for paper and drink containers
We now recycle/compost about 3/4 of our waste daily

Recycling bins in areas

10/23/2017 12:44 PM

10/23/2017 5:01 AM
10/20/2017 11:42 PM
10/20/2017 1:09 PM
10/20/2017 12:57 PM

The mall has provided cardboard and compost bins which we use daily. We have a customer who 10/20/2017 12:16 PM

collects recyclables 3 times a week. Money is donated through his church.

We have a wood bin, metal bin, cardboard bin, and garbage to separate our waste.

11 /30
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16 compost, cardboard recylcing 10/20/2017 10:15 AM
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City of Yellowknife Business Waste Management Survey SurveyMonkey

Q6 Who collects your garbage?

Answered: 32  Skipped: 1

Kavanaugh
Waste Remova...

We haul our
own garbage ...

Don’t know

Other (please
specify)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Kavanaugh Waste Removal Services 75.00% 24
We haul our own garbage to the Solid Waste Facility 28.13% 9
Don’t know 3.13% 1
Other (please specify) 18.75% 6

Total Respondents: 32

# OTHER (PLEASE SPECIFY) DATE

1 Most unit owners also haul their own compost to the EN public organics bin and recyclables to the 11/1/2017 11:07 AM
City's blue bins.

2 | put as much as | can in my own personal mailbox, the rest is taken to the dump. 10/31/2017 4:09 AM

3 There's a bin behind our building it all goes in. 10/30/2017 8:59 PM

4 A staff and volunteers of the market collect the compostable items and put them in the organic bin 10/25/2017 8:16 PM

adjacent to the market grounds. The organic bin is emptied once a week by Kavanaugh. The City
of Yellowknife collects the garbage at the YK Farmers Market.

5 depending upon what is being disposed of we may take waste directly to the City dump. 10/20/2017 12:58 PM
6 Home based business = residential pickup 10/19/2017 11:55 PM
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Q7 Who collects your recycling?

Answered: 32 Skipped: 1

Kavanaugh
Waste Remova...

Go Green
Recycling

Document
Security...

We haul it
ourselves to...

We don’t
recycle
Don’t know
Other (please
specify)
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
ANSWER CHOICES RESPONSES
Kavanaugh Waste Removal Services 9.38% 3
Go Green Recycling 9.38% 3
Document Security Services (for shredded paper) 6.25% 2
We haul it ourselves to the recycling depot 62.50% 20
We don’t recycle 0.00% 0
Don’t know 0.00% 0
Other (please specify) 25.00% 8
Total Respondents: 32
# OTHER (PLEASE SPECIFY) DATE
1 Homes for Humanity also often advertise for sale 11/15/2017 10:34 AM
2 Abe Miller 11/2/2017 8:25 AM
3 Abe Miller collects our returnables 11/1/2017 12:15 PM
4 some households haul it independently 10/30/2017 9:52 PM
5 The market does not generate recycling containers. When people bring recyclables and dispose of ~ 10/25/2017 8:16 PM
them at the market they are collected by the City of Yellowknife.
6 we have different customers who pick up compost and recyclable drink containers. 10/20/2017 1:12 PM
7 Customer 10/20/2017 12:17 PM
8 Our cleaner disposes of our recyclables. We return cartridges to Xerox. 10/20/2017 10:58 AM
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Q8 Who collects your organics?

Answered: 32 Skipped: 1
Kavanaugh
Waste Remova...

We haul it
ourselves to...

We don’t
Separate...
Don’t know I
Other (please
specify)
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
ANSWER CHOICES RESPONSES
Kavanaugh Waste Removal Services 25.00% 8
We haul it ourselves to the compost facility 6.25% 2
We don't separate organics for collection 43.75% 14
Don’t know 3.13% 1
Other (please specify) 25.00% 8

Total Respondents: 32

# OTHER (PLEASE SPECIFY) DATE

1 We dont have a mechanism in kam lake ade we compost ourselves 11/15/2017 10:34 AM
2 Some unit owners haul their organics to the compost facility, some do not. 11/1/2017 11:07 AM
3 Not applicable 10/31/2017 4:09 AM
4 backyard compost bins 10/30/2017 6:16 PM
5 we have our own compost 10/24/2017 8:50 AM
6 we compost it ourselves on site 10/23/2017 8:57 PM
7 A customer except during frozen times. 10/20/2017 12:17 PM
8 Residential 10/19/2017 11:55 PM
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City of Yellowknife Business Waste Management Survey SurveyMonkey

Q9 Do you share your garbage containers with other businesses?

Answered: 32  Skipped: 1

Yes

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Yes 34.38% 11
No 65.63% 21
TOTAL 32
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Q10 Do you share your recycling containers with other businesses?

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answered: 32 Skipped: 1

ANSWER CHOICES RESPONSES

Yes 18.75% 6
No 81.25% 26
TOTAL 32
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Q11 Do you share your organics containers with other businesses?

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answered: 30  Skipped: 3

ANSWER CHOICES RESPONSES

Yes 16.67% 5
No 83.33% 25
TOTAL 30
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City of Yellowknife Business Waste Management Survey SurveyMonkey

Q12 As a business, are you a tenant in a building where garbage,
recycling, and/or organics services are provided by the landlord?

Answered: 32  Skipped: 1

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Yes 18.75% 6
No 81.25% 26
TOTAL 32
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Q13 Which collection services are offered by the landlord?

Answered: 6  Skipped: 27

Garbage

Cardboard
recycling

Organics
collection

Other (please
specify)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Garbage 100.00% 6
Cardboard recycling 83.33% 5
Organics collection 66.67% 4
Other (please specify) 0.00% 0

Total Respondents: 6

# OTHER (PLEASE SPECIFY) DATE

There are no responses.
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Q14 On a scale of 1-5, please indicate how significant the following
issues are as a barrier to recycling at your business (with 1 being “not at
all significant” and 5 being “very significant”)

Answered: 30  Skipped: 3

Access to
recycling bins

Space

Time / Labour

o
=
S
L@
@
- »
~
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management /...

0% 10% 20% 30% 40% 50%

7 - Not at all significant  [Jjjj 2 3
1-NOT AT ALL
SIGNIFICANT
Access to recycling bins 30.00%
9
Space 37.93%
11
Time / Labour 20.69%
6
Owners / management / staff not interested 51.72%
in recycling 15
# OTHER (PLEASE SPECIFY)
1 Not having curbside recycling pick up is biggest barrier
2 products not being designed to be recycled

22 /30

60%

6.67%
2

10.34%
3

17.24%
5

17.24%
5

70%

80% 90% 100%

5 - Very significant

20.00%
6

13.79%
4

20.69%
6

10.34%
3

23.33%
7

20.69%
6

17.24%
5

10.34%
3

SurveyMonkey
5 - VERY TOTAL
SIGNIFICANT
20.00%
6 30
17.24%
5 29
24.14%
7 29
10.34%
3 29

DATE
10/30/2017 6:20 PM

10/23/2017 9:01 PM



City of Yellowknife Business Waste Management Survey SurveyMonkey

Q15 Please indicate how significant the following issues are as a barrier
to organics diversion at your business (with 1 being “not at all significant”
and 5 being “very significant”)

Answered: 29  Skipped: 4

Access to
recycling bins

Space

Time / Labour

Owners /
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management /...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

.1 - Not at all significant . 2 3 . 4 . 5 - Very significant
1-NOT AT ALL 2 3 4 5-VERY TOTAL
SIGNIFICANT SIGNIFICANT
Access to recycling bins 31.03% 3.45% 13.79% 13.79% 37.93%
9 1 4 4 11 29
Space 44.83% 6.90% 20.69% 6.90% 20.69%
13 2 6 2 6 29
Time / Labour 2414% 2414% 13.79% 10.34% 27.59%
7 7 4 3 8 29
Owners / management / staff not interested 57.14% 714% 10.71% 10.71% 14.29%
in recycling 16 2 3 3 4 28
# OTHER (PLEASE SPECIFY) DATE
1 We are downtown so just got bin. This should increase our composting beyond backyard 10/30/2017 6:20 PM

composters in the near future

2 Financial resources are required to hire people who collect the organics. The financial resources 10/25/2017 8:57 PM
come mostly from grants and those grants are never guaranteed.

3 smells 10/20/2017 1:02 PM
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Q16 Do you face any challenges related to your garbage collection
service?

Answered: 30  Skipped: 3

Yes

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Yes 36.67% 11
No 63.33% 19
TOTAL 30
# IF YES, PLEASE TELL US MORE ABOUT THOSE CHALLENGES DATE

1 Cost 11/15/2017 10:40 AM

2 Cost is a factor in our garbage collection so we haul everything ourselves 11/7/2017 1:26 PM

3 No compost bin 11/2/2017 3:02 PM

4 Other people dump into our garbage bin. Taking the recycling and compost somewhere takes time 11/1/2017 12:26 PM

and staff time costs money, so it's not worth paying someone to recycle when we can just throw it
all in the dumpster.

5 As a condo corp it is up to us to provide our own organics disposal. A red bin would not be 11/1/2017 11:16 AM
feasible as we are a very small condo corp and the bin is just too large. We encourage recycling,
but don't police it. However we have noticed a significant reduction of garbage in our dumpster
over 4 years, so we assume residents are recycling.

6 It's very expensive 10/31/2017 7:45 AM
7 households frequently place large items outside of dumpsters 10/30/2017 9:55 PM
8 We are a small service business in Kam Lake. The City used to collect our waste, perhaps one 10/30/2017 2:57 PM

garbage bag a week. 15 years ago collection was stopped, no reduction in taxes, even a token
$10/year would have been acknowledging a drop of service. So we burn $5.00 of gas a week to go
to the dump!!! Shameful clawback of service with a negative environmental effect.

9 There is very little garbage generated at the YK Farmers Market. The garbage is collected by a 10/25/2017 8:57 PM
City of YK employee.

10 cardboard only being picked up twice a week 10/20/2017 10:18 AM

11 Curbside pick up of recycling would be helpful. 10/20/2017 12:00 AM
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Q17 How important do you think reducing waste should be for
Yellowknife? (with 1 being “not at all important” and 5 being “very
important”)

Answered: 30  Skipped: 3

Reducing Waste
is

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

.1 - Not at all important . 2 3 . 4 . 5 - Very important
1 - NOT AT ALL IMPORTANT 2 3 4 5 - VERY IMPORTANT TOTAL
Reducing Waste is 0.00% 6.67% 10.00% 10.00% 73.33%
0 2 3 3 22 30
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N O o~ W

10
11

12
13
14
15
16
17

18
19
20
21

the most impact on waste diversion?

Answered: 21 Skipped: 12

RESPONSES

Recycling/composting

Our business model promotes the reuse of home improvement items and construction materials by

maintaining a retail outlet for the public to buy items and discounted prices. We aim to remove
these items from waste stream and extend usable life span.

Recycling
N/A
Composting.
Recycling

We have a used oil furnace, that uses all our waste, along with significant waste from other
companies

composting
Go Green picking up our recycling and sorting for us
We burn all paper products in the woodstove we use foe seasonal space heating.

The use of compostable dinnerware allows the market to divert 85 to 93% of its waste from the
landfill to the compost pile. By asking the patrons to bring their containers there were 305
disposable containers not used in 2016.

compostible containers & composting
composting

By providing waste hauling services
recycling of Paper and Beverage containers
electronics recycling

Composting, recycling and donating recyclable beverage containers has reduced our waste by
about 75% since we started in 2010.

rebuilding or repairing vs replacing
Paper recycling
recycling

cardboard recylcing

27130

SurveyMonkey

Q18 What action or program does your business participate in that has

DATE
11/8/2017 8:35 AM
11/7/2017 1:26 PM

11/2/2017 3:02 PM
11/2/2017 8:28 AM
11/1/2017 12:26 PM
11/1/2017 11:16 AM
10/31/2017 2:11 PM

10/30/2017 9:55 PM
10/30/2017 6:20 PM
10/30/2017 2:57 PM
10/25/2017 8:57 PM

10/24/2017 8:53 AM
10/23/2017 9:01 PM
10/23/2017 12:49 PM
10/23/2017 5:06 AM
10/20/2017 11:46 PM
10/20/2017 1:24 PM

10/20/2017 1:02 PM

10/20/2017 10:59 AM
10/20/2017 10:56 AM
10/20/2017 10:18 AM
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10

11

12
13
14
15
16
17
18
19

see offered in Yellowknife?

Answered: 19  Skipped: 14

RESPONSES

Oil and drums from small business - big problem for small business and | think a very problem with
in and out side city

Recycling/composting collection the same as garbage collection.

Curbside pick up for residential re-cycling. Mandatory cardboard separation for residential and
business users

Compost for business
Compost programs are becoming more accessible and that's fantastic

Pickup for recyclables, blue bag programs where others sort recyclables into categories from a
single place, disincentives to put recyclables and compost into the garbage, pickup for compost.

Waste oil, asphalt, construction materials, more Re-store materials

Recycling collection in condominium buildings. Banning organics in landfills. Banning cardboard in
landfills.

picking up unsorted recyclables

Curbside recycling for sure! Also, an easier way to dispose of dog poop besides having to drive all
the way out to the dump to dispose of.

Policies and legislations banning the use of plastic, styrofoam in public events, canteens of public
facilities, take out restaurants etc... Waste management at all public events and YK facilities.
Organic bins adjacent to the garbage and recycle bins.

restaurant left overs to hungry people
N/A

Batteries, electronics, ink cartridges

can used cooking oils be recycled?
Recyling pickup

Compost bins for businesses and offices
tin cans

Biogas production for heat instead of composting
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SurveyMonkey

Q19 What additional business waste diversion options would you like to

DATE
11/15/2017 10:40 AM

11/8/2017 8:35 AM
11/7/2017 1:26 PM

11/2/2017 3:02 PM
11/2/2017 8:28 AM
11/1/2017 12:26 PM

11/1/2017 11:16 AM
11/1/2017 10:59 AM

10/30/2017 9:55 PM
10/30/2017 6:20 PM

10/25/2017 8:57 PM

10/24/2017 8:53 AM
10/23/2017 12:49 PM
10/20/2017 2:50 PM
10/20/2017 1:24 PM
10/20/2017 10:59 AM
10/20/2017 10:56 AM
10/20/2017 10:18 AM
10/20/2017 12:00 AM
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management programs:

Answered: 15  Skipped: 18

RESPONSES

Reasonable fees for reasonable services - amnesty days are important

| would like to see waste management officers employed to help direct people within the solid
waste facility and offer advice on recycling. Combining this with stiffer penalties for offenders who
do not divert recyclable materials from the waste stream. | would also like to see the city working
with construction companies to reduce construction materials being dumped in the construction
zone in the solid waste facility. And allow the general public to salvage in the construction area
during certain periods of the day in order to avoid site machinery and prevent accidents and liability
risks. | would also like to see further and stronger working links with the Habitat For Humanity
ReStore to reduce construction waste in the landfill.

None
N/A

Curbside recyclables pickup, compost pickup, city recyclables sorting facility to allow single bin
recycling and pickup.

Get multi-family composting in place, better signage on blue-bins

There are people coming to live/visit Yellowknife from all over, who may be familiar with various
types of recycling/organics collection. There is a lot of confusion on what can/cannot be recycled.
Would be great to have better signage and clarification

The City could provide grants or bursaries to organisations who implement efficient waste
reduction activities.

nope

Random waste audits of large business? A prize every year for the best business based on a
random and simple audit of dumpsters?

A concrete timeline for the organics and cardboard bans.

More frequent advertising of alternatives that already exist.
curbside pick-up recycling.

don't penalize people, be innovative and make people's lives easier

Improved salvage area - covered from rain & bird poop!

29/30

SurveyMonkey

Q20 Other suggestions for improvements to Yellowknife’s waste

DATE
11/15/2017 10:40 AM
11/7/2017 1:26 PM

11/2/2017 3:02 PM
11/2/2017 8:28 AM
11/1/2017 12:26 PM

11/1/2017 11:16 AM
10/30/2017 6:20 PM

10/25/2017 8:57 PM

10/24/2017 8:53 AM
10/23/2017 9:01 PM

10/23/2017 12:49 PM
10/20/2017 2:50 PM

10/20/2017 10:56 AM
10/20/2017 10:18 AM
10/20/2017 12:00 AM
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Q21 Any other final comments?

Answered: 12 Skipped: 21

RESPONSES

Proactive with solutions and education are far better than bylaws and fines - people want to
participate and we need to find ways to bring them on board

Packaging waste should all be recyclable
None
Keep up the good work!

The city's decision to make garbage pickup for businesses and multi-unit residential buildings a
private business instead of the city taking care of this for the whole city creates a disincentive for
apartment dwellers to compost or recycle, and keeps a large segment of the garbage creators from
accessing the city's programs (green bins, etc). Curbside recycling pickup is needed, a solution for
plastic bag recycling would be very good. It is a challenge to recycle in Yellowknife. Construction
waste is a huge problem, and penalties are required to keep contractors from dumping perfectly
good and/or recyclable materials into a giant pit. They waste and don't recycle because it is
cheaper to waste. Getting things in good condition to the re-store costs contractors money. They
will only do it if they are penalized enough for not doing it that it starts to make economic sense.

It would be good to know how the City is meeting its goals/targets.

Overall | believe the city is going in the right direction. Impressed that a small city in the north is
working so hard to reduce waste. Keep up the good work!

Thank you Yellowknife for aiming at Zero waste! We could become a national example for waste
management!

a lot of larger companies have cardboard recycling bins but most of their cardboard still ends up in
their regular dumpsters. Enforcement?

Excellent work on the City's part for taking action on waste management and introducing new
programs.

We have been very successful to date, keep it up!

It has been very easy for us to reduce our waste by reusing, recycling or donating our beverage
containers. The big blue bins at various locations around town make it easy to deal with recycling.

30/30

SurveyMonkey

DATE
11/15/2017 10:40 AM

11/7/2017 1:26 PM
11/2/2017 3:02 PM
11/2/2017 8:28 AM
11/1/2017 12:26 PM

11/1/2017 11:16 AM
10/30/2017 6:20 PM

10/25/2017 8:57 PM

10/23/2017 9:01 PM

10/23/2017 12:49 PM

10/20/2017 2:50 PM
10/20/2017 1:24 PM
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Appendix C — Stakeholder Engagement Results
Online Business (ICl) Waste Management Survey

An online survey was conducted for Yellowknife businesses to determine their current waste
management practices and perceived barriers to diversion (recycling and organics). A total of 33
businesses completed the survey in October with half of those businesses being a Professional Service.
Other business categories included Retail, Food Service, Manufacturing, Hospitality, Multi-family,
Construction, Trucking and several others. Over 65 percent of the businesses surveyed had 10 or less
employees.

Although there are some businesses leading waste diversion in Yellowknife, there are a significant
number of businesses that are throwing recyclables in the garbage. For example, of the businesses
surveyed, nearly 10 percent of them still put cardboard in the garbage, 19 percent throw out their paper
waste, and 30 percent dispose of metal. Very few businesses reported any reuse activities and those that
did were mainly related to construction.

More than half of the businesses surveyed did not have specific waste management policies or goals,
although more than half of the businesses did state they had undergone changes to their business in
order to try and reduce waste. Examples of this were waste composition studies, the implementation of
hand dryers, transition to compostable foodware, and adding recycling containers.

Most businesses (75%) surveyed have their waste collected by Kavanaugh, while most of them who
recycle, haul their own recyclables to the Blue Bin Station at the SWF (63%). Over 34 percent of
respondents also reported sharing garbage containers with other businesses, while only 19% reported
sharing recycling containers.

Businesses that reported being in a building where the landlord is responsible for the waste management
services (6), all of them had garbage services, over 80 percent had cardboard recycling and over

65 percent had organics collection. It is noteworthy the sample size for this question was very small and it
would not be advisable to extrapolate these results for all businesses renting space in the city.

The biggest barrier to recycling for businesses was reported to be time and labour. Accessibility was also
identified as larger issue for some businesses. Similarly, the biggest barriers to organics diversion were
also accessibility and time and labour.

Over a third of respondents reported having some issues with their garbage collection service. Comments
from the businesses ranged from having their service removed (small business in Kam Lake), other
people placing items in their garbage bins, cost, and lack of diversion options being available.

On a scale from 1 to 5, all survey respondents rated “how important do you think reducing waste should
be for Yellowknife?” with a 2 or higher, with over 70 percent of respondents selecting a 5 for very
important.

Businesses presented a wide range of actions or programs they felt had the most impact on waste
diversion. Several reported recycling or composting, while other actions included, burning paper waste in
their woodstove for seasonal space heating, transitioning to compostable foodware, having a furnace that
runs off used oil, donating beverage containers and trying to repair things as much as possible.

A variety of additional desirable diversion options were listed by the businesses:

« Expanded diversion options for oil and oil drums, especially for small businesses
« Mandatory cardboard recycling

«  Curbside pick-up for residential re-cycling

o Compost diversion for businesses

« Recycling for multi-family buildings

C-1
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Policies and legislations banning use of single-use, disposable materials such as plastic,
Styrofoam, etc.

Cooking oil recycling
Biogas production
Expanded diversion options for batteries, electronics and ink cartridges

Other suggestions for improvement to Yellowknife’s waste management programs, and general
comments included:

Employment of waste management officers to help direct people within the SWF and offer advice
on recycling.
Higher penalties for businesses that don’t divert recyclable material

Have The City work with construction companies to reduce the amount of C&D materials being
landfilled

Allow people to salvage in the C&D area at certain times of the day (avoid machinery working)
Better signage on Blue Bin Stations

City to provide grants or bursaries to businesses and organizations that implement efficient waste
reduction activities

More established timeline for the organics and cardboard bans

Waste composition studies — perhaps have random audits of businesses and have a prize for the
best results

Penalties are required to keep contractors from landfilling recyclable materials

No incentives currently in place for businesses to recycle

It would be good to know how and if The City is meeting is goals/targets

“Overall | believe the city is going in the right direction. Impressed that a small city in the north is
working so hard to reduce waste. Keep up the good work!”

“Thank you Yellowknife for aiming at Zero waste! We could become a national example for waste
management!”

“Excellent work on the City's part for taking action on waste management and introducing new
programs”

“It has been very easy for us to reduce our waste by reusing, recycling or donating our beverage
containers. The big blue bins at various locations around town make it easy to deal with recycling”

Feedback from the One-on-One Stakeholder Engagement at the Multiplex

Yellowknife residents attending the Halloween Skate at the Multiplex on October 25", 2017 were
approached on an individual, or small group, basis and were asked to contribute ideas on “how
Yellowknife can reduce waste”. Residents placed ideas on sticky notes that were placed on a large board
for others to view.

The concepts that were provided by Yellowknifers were summarized and grouped into nine categories.
Participants were also asked to place green dots beside the ideas they supported. The number of green
dots each idea received are recorded in brackets after the written comment.

1.

C-2

Reduction
a. Avoid purchasing items in non-recyclable packaging (2)
Try to fix things before throwing them out and replacing them
Reduce energy waste — insulate more
Reduce consumption
Bring your reusable coffee cup to coffee shops to avoid disposable cups (3)
Buy less
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Promotion

a. Want more access to finished compost

b. Value and support the “free dump day” (1)

c. Interested in purchasing compost but don’'t know where it is available (1)
Incentives

a. Need more financial incentives to encourage recycling and diversion (an example of this
already in place is the plastic bag fee)

b. Support positive incentives, not just negative in the form of fees and/or regulations
Donation and Reuse

a. Donate extra food (2)

b. Reuse more materials (2)
Organics

a. Would like organics bins for condos (1)

b. Want to see organics/green bins for apartments

c. |live in an apartment and would use a Green Bin if | had access to one (I don’t have one
now) (1)
d. llive in a townhouse and don’t currently have a Green Bin. | would use a Green Bin for

food scraps if it was easy

e. Bigger kitchen catcher option for larger families for compost.
Legislation/Policies

a. Need more legislation

b. Condo corporation should be mandated to provide Green Carts and recycling bins
Litter

a. Start a community clean-up (litter collection) program
Recycling

a. Encourage cardboard recycling (1)

b. Curbside recycling and willing to pay higher fees for the service (2)

c. The City is encouraging correct recycling habits, yet the City is not actually recycling the
material

d. More recycling — we lived in Nova Scotia before and had more access to recycling and
composting
e. Curbside recycling service (5)
Education and Information

a. Want information on best environmental containers to purchase. For example, is plastic
better to purchase than aluminum? (1)

Public information on where and how material is being recycled (2)
c. Clear information sheets to residents on what goes into the Green Cart
d. Awareness and education on which materials are recyclable

Additional comments on Yellowknife’s overall program were also provided:

“The Green Bins are awesome!” (1)

“Only one Black Cart collection every two weeks isn’t enough for a big family. Maybe change
Black Cart to every week and Green Cart to every other week.”

This family said they have a day home and have too many diapers to fit into the Black Cart once
every two weeks.

“If people think their black cart is too small, they likely are not using the Green Cart”
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“We like the compost program and use our Green Bin”
“We like the composting program and were very happy to see the delivery of Green Carts”

“Every other week garbage collection is more than sufficient, even when we have four children in
diapers!”

“I love the recycling system in Yellowknife! It’s better than in my hometown in Newfoundland. |
compost all my organics and use the recycling system fully. It’s fantastic!”

Summary of the Community Discussion at the Northern United Place Auditorium

Over 25 people attended the Community Discussion on Waste, held at the Northern United Place
Auditorium, in Yellowknife on the evening of October 26", 2017. A presentation on the background of
Yellowknife’s waste management system, including recent 2017 waste composition results, was given to
the participants, followed by an interactive discussion on potential future strategy components. The
facilitated discussion generated informative comments on the current system, as well as gained valuable
insight into stakeholders’ opinions on the applicability of future waste management initiatives in
Yellowknife. The following comments and feedback were recorded throughout the evening.

TARGETS

Few attendees were aware of the diversion targets for organics and cardboard, as mentioned in the
Corporate and Community Energy Plan.

It was suggested that targets need to be tracked and progress made towards the targets reported. The
group overall felt targets were important, but that the City needed to be able to track and measure the
results and success towards the targets.

For additional targets the group suggested the following:

« Aggregate target (Construction & Demolition diversion)

« The need for interim targets

« Targets for the multi-family sector

- Different and appropriate targets for the residential sector, versus the overall community of
Yellowknife
— Also corporate targets — City needs to lead by example

« Target the diversion of specific materials, such as coffee cups and vegetable oil

« Have targets across all sectors and consistency with those targets (to ensure all sectors are
being focused on and diversion programs for everyone, not just single family)

Attendees highlighted that need for the City to be accountable to its targets and report back and publish
results from measurement towards targets.

CURRENT DIVERSION SYSTEM

The group thought the current waste management system was convenient for residents that have access
to a vehicle. The group seemed divided on the accessibility of the Blue Bin Stations because many of
them had vehicles and were easily able to access the several Stations around town. However, others that
lived downtown or had no vehicle, found the Stations inconvenient. It was also noted Seniors may have
difficulty accessing the Stations, but also Carts were noted to be not much more convenient for them.

For organics it was noted that the one bin/dumpster downtown had no signage and is located down a
darker back alley. Safety concerns and lack of convenience were noted for this bin. People also said it
was difficult to access finished compost from the Solid Waste Facility.
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Attendees also had questions on how the greenhouse gas assessment plays into the argument of
curbside recycling collection versus the Blue Bin Stations. Lack of enforcement was also noted and some
attendees claimed materials are not ending up in the correct recycling streams at the Stations.

EFFECTIVENESS

Attendees did not think the current diversion programs were effective and referenced the current
diversion rate of 12 percent as proof. It was also noted that the current system does not provide options
for recycling or organics diversion to businesses. The discussion brought attention to the lack of diversion
programs focused on the ICI sector.

Attendees also thought not all Yellowknife residents are aware of the diversion options and there is a
need for more education on why certain diversion programs have been implemented.

CARDBOARD
Barriers to Cardboard Recycling

« Bulky material; difficult for residents to haul material to Blue Bin Stations
« Businesses don’t want to make program changes
«  Staff turnover; lack of awareness from business staff about recycling
« Lack of planning permit requirements
o Lack of space for businesses
« Lack of mandate by the City; level playing field for all sectors and across all businesses
— One attendee noted the opportunity for regulations to make all businesses recycle cardboard.
Perhaps even for residents too.
o Lack of curbside recycling

— Many attendees were willing to pay higher fees for curbside collection service

— One attendee spoke out and said “l am not willing to pay a higher fee for curbside collection
because | already recycle 99 percent of my stuff. So why should | have to pay for a program
for everyone else to use?”

— Some attendees questioned the practicality of curbside recycling — are the extra resources
and costs associated with the program worth it?

— One attendee noted there are likely opportunities for cost savings with curbside recycling
service when it is combined with Black and Green Cart collection. She thought that using the
same hauler to collect all three streams could reduce costs and potentially have the option to
strategically bill residents for garbage and not diversion

Attendees did also note there are a few businesses in Yellowknife that are doing a good job recycling
cardboard. Many of those being large corporations that ship cardboard back to central locations for
recycling. There is also a small business in town, “The Recycling Guy”, that provides recycling pick-up
from about 30 homes and takes the material to the Blue Bin Stations.

Transparency by the City and knowledge of where recyclable materials are ending up was also
mentioned by the group. One attendee noted there must be flexibility in the program due to the
continuous changes in recycling markets. They also asked if there were more opportunities to do some of
the recycling locally.

ORGANICS

The big take away for organics was that the group wanted a similar program, to the Green Cart, available
to businesses and multi-family complexes.
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Barriers to Organics Collection and Composting

« Cost of the program and bin
« Food that is packaged can’t be composted

— Although one attendee noted an opportunity for the use of technology to help solve this issue
« Cost of compostable liners/bags
o Flies and bugs
«  “Yuck Factor’ — one attendee was not sure this can be prevented
« Lack of communication about the program

CONSTRUCTION AND DEMOLITION

The group continuously commented on the opportunities to recycle or reuse construction and demolition
material. They thought materials such as asphalt and wood could easily be reused and that there needed
to be targets for construction and demolition recycling in Yellowknife. There was also strong support for
policies and incentives that would encourage recycling of the material.

REUSE

Some attendees thought the salvage options at the Solid Waste Facility were slowly decreasing and they
wanted to see more access for salvaging. The liability issues around salvaging were noted and
understood by most of the group. However, the group felt there must be additional ways to promote and
encourage reuse in Yellowknife, in a safe manner. The ReStore was provided as a good example of a
safe alternative to salvaging on the Solid Waste Facility site.

BIGGEST WASTE MANAGEMENT ISSUE YELLOWKNIFE IS FACING

« Attendees expressed concern over the landfill and how valuable resources are being landfilled
instead of utilised

« Discrepancies between diversion targets and programs across the sectors
« Food waste

« Lack of budget and resources to implement the needed diversion programs
« Lack of a clear strategic direction/plan

SUCCESS STORIES IN YELLOWKNIFE

« Food rescue program

« City composting program

« Businesses and government changing their ways

« Citizens embracing the plastic bag fee

« Businesses shipping cardboard back to central locations for recycling
« Beverage container deposit-refund program

« There has been great success with the diversion programs that have been implemented (plastic
bags, beverage containers, composting) — it can be done and programs can be very successful!
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Appendix D — Best Practices
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Best Practices: Education / Promotion Overall Approaches

Government Leadership

Markham, Ontario
Population: 328,966 (2016)

Definition
Municipalities and provinces / states lead by example by establishing progressive waste reduction

policies and programs. Examples include green procurement policies, aggressive waste reduction and
diversion programs in all operations.

Description

The Civic Center is Markham'’s first zero waste facility. In moving towards this goal several changes to
existing department programs took place:

Town
Department Oversees Changes
Asset Garbage e Removed all garbage containers from staff work stations and
Management collection offices (went from 500 containers to 45)
e Provided a small blue box at each desk
e Staff was instructed to empty as needed into larger centralized
recycling container
e Introduced centralized organics containers
e Internal material bans from garbage
Purchasing Food e Zero Waste Food and Catering Services and Events Policy
services e Local Food Plus Procurement Practices
Strategic Special e Zero Waste Food and Catering Services and Events Policy
Services events
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Internal Bans

Internal bans from Civic Centre garbage are used for the following materials:

- Batteries « Garbage from home or « Organic material
« Blue box recyclables other facilities . Paintcans
o Computers - Grass « Plastic pails
«  Construction materials + Ink cartridges « Pop cans
« Coroplast signs + Leaf and yard material « Propane tanks
. Corrugated cardboard « Metal items «  Wood
- Office paper «  Wooden skids

Zero Waste Food and Catering Services and Events Policy

Effective July 1, 2008, all food services operations and Town-run events in the Civic Centre have to
conform to Markham’s Zero Waste Food and Catering Service Policy.

Example Policy statements include:

« Suppliers shall recycle and/or compost all materials possible.

« Suppliers shall purchase coffee in reusable, recyclable or compostable containers or packaging
only.

« Condiments such as tea bags, sugar, milk, cream, mustard, ketchup, jam in single serve non-
recyclable packets are prohibited.

« Polystyrene (foam) plastic products for food or beverages is prohibited. Reusable china
dinnerware and stainless steel service ware is preferred.

« Paper products such as coffee cups and plates shall contain post-consumer fibre and be
recyclable or compostable. Biodegradable paper cups made of corn and 100% recycled
unbleached compostable napkins are preferred.

« Zero Waste and recycling instructions shall be visible in the food preparation and service areas.
Educational materials approved by the Town will be visible and available.

« Suppliers are encouraged to offer price incentives for the use of reusable mugs or cups.
« Suppliers are encouraged to donate surplus food to local shelters and food banks.

Effective January 1, 2009, all food services operations in Town-owned or leased facilities and Town-run
events are required to conform to this Policy.

All food services for Town-sponsored events are prohibited from using polystyrene food serving products,
effective January 1, 2009.

Zero Waste Staff Functions With Refreshments Policy

The Town also has specified performance standards, similar to above policy, that must be met for staff
functions including meetings, parties and celebrations.

Example Policy statements include:

« Polystyrene (foam) plastic products for food or beverages is prohibited.

« Condiments such as tea bags, sugar, milk, cream, mustard, ketchup, jam in single serve non-
recyclable packets are prohibited. Napkin dispensers are preferred over piles of loose napkins.

« Drinking water in pitchers is preferred over serve plastic bottles.
« Using cellophane to wrap prepared food is to be avoided.



http://www.markham.ca/wps/wcm/connect/markhampublic/ce39ee08-f3d5-4a79-95e4-4b3cf6867ccb/ZeroWastepolicy_01.pdf?MOD=AJPERES&CACHEID=ce39ee08-f3d5-4a79-95e4-4b3cf6867ccb
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Local Food Plus Procurement Practices

In a related program, effective June 2008, Markham was the first municipality in Canada to adopt Local
Food Plus (LFP) procurement practices for its municipal food services. This initiative assists supporting
Ontario’s farm economy, addresses climate change, reduces greenhouse gases and pesticide use, and
promotes environmentally responsible purchasing.

LFP certification requires farmers to adhere to strict guidelines representing significant progress in the
transition to sustainable development practices. With the assistance of LFP, Markham will ensure a
minimum of 10 percent of its material and produce comes from LFP certified Ontario farmers, with future
increases of five percent each year.

Zero Waste Zero Waste Office Supplies Policy

The Town of Markham is developing a policy that covers paper reuse and documents. For instance, any
consultant that wishes to submit a proposal to the Town of Markham must do so on 80% — 100% recycled
content paper. Additionally, the proposal must not contain any plastic sheets or cerlox binding.

Green Procurement

The Town of Markham has a draft green procurement policy. Presently the Town purchases Fair Trade
coffee and recycled content paper products (toilet paper, paper towels and photocopy paper) even though
the green procurement policy is not official the spirit of the policy is in place.

Reduction Potential and Quantitative Results

Medium — high reduction potential for City-generated waste. Depends on types of programs/policies
implemented.

Since implementing the City Hall (500 employees) recycling and composting programs, waste has
decreased from one 14 yard bin being collected twice a week to nine locked 65 gallon toters being
collected every six weeks. When the City plastic bag recycling program starts it is anticipated that two
65 gallon toters will be collected every six weeks.

Lessons Learned

« Councilors and senior staff did not like ‘change’, they had a tremendous sense of entitlement of
the level of service that they should receive at work. They fought ‘change’ on every level. Ensure
that significant education (e.g., cost savings, stewardship) is available prior, during and after
‘change’.

« Start with the area you have most control over.

« Develop relationship with key departments. Action from several Departments may be required to
move forward with zero waste (e.g., Asset Management, Purchasing and Strategic Services) and
zero waste may not be considered a top priority by each Department.

« Educate public about your achievements.

Communities with Similar Program

Brandon, MB (Pop: 48,859 in 2016) — Effective January 1, 2012 the sale and provision of single-use
bottled water has been eliminated at all City owned and operated facilities. Reusable water bottles are
available at these facilities for purchase along with water filling stations.

Burlington, VT (Pop: 42,417 in 2010) — The City of Burlington Mayor Bob Kiss declared ‘be straw free’ as
a best practice in May 2011. This proclamation is to offer-first as a best practice. Anyone who wants a
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straw can have one, but restaurants are asked to offer straws to patrons rather than placing one in every
drink.

PROCLAMATION

WHERFAS, our environment benefits from mnovaaye ideas;
anl

WITEREAS, Milo Cress hias created a movement o reduce
the iking straws it end up cour Tad Sl theough
BeStrawFree; o

WI
aven oul ¢

WHEREAS, Milo i en citizens o vse revsable
NITESY OF g0 SiF andl e hefuee giving oul straws
with every drink:

NOW THEREFORE, [, Bob Kiss, Mayor of die City of

Burhogion da herely decte
BE STRAW FREE

As it best prctice of the City of Burlingtou and hope tha all eitizcns
will join Milos in his effors

Mayor Bob Kiss

Colorado (Pop: 5,029,196 in 2010) — The Governor of the State of Colorado proclaimed July 11, 2013 to
be Straw Free Day in the State of Colorado.

: i_o;{} - C—_///
Proclamatio

WHEREAS, Colorado recognize: the imporiance of emvironmental sustainabilty: and

WHEREAS. 500 million disposable sraws are used in the United Stares eack day and the
average pevson. tndividually, uzes 35,000 straws benween the ages of 5 and 65 years old: and
WHEREAS. many buzines: patrons in Colorado will gladly eisher 5o without dizposable soraw:
o take advantage of the many other options liks rewsable and composiable sraws which are
avatlable, in order to produce lezs waste: and

WHEREAS. the young Milo Crezz haz worked diligenty to bring thiz izzue to the attension of
Coloradans and promote sussainabilicy among the people of owr state. gaining recognition from
many differens group: such a: the Nattonal Reszaurant Assoctation. which adopred Milo s “offer
first” policy a: a best practice; and

WHEREAS. Milo haz vaveled to many ciries in the Urized State: and arownd the world wrging
restaurants to adopt iz “offer first” policy on svaw use; with bustnesses and people in over 30
countries nov participating. and

WHEREAS, the Staze of Colorado recognize: the valuable role tha young people like Milo play
in protecting and prezerving the environment of owr state as well az inspiring others 1o make a
difference through action in our :tate s communitie:,

Therefore. L John W. Hickenlooper, Governor of the State of Colorado, do heveby proclaim July
11,2015

SIRAW FREE DAY
in the State of Colorads.
GIVEN under my hand and the
Executive Seal of the State of
Colorado, thiz elevench day of

July, 2013 ;
% Hickerlooper

Governor

London, ON (Pop: 383,822 in 2016) — In 2008 the City of London banned selling bottled water at city-
owned sites.

Santa Monica, CA (Pop: 89,736 in 2010) — Polystyrene ban (all polystyrene including expanded
polystyrene and clear styrene) adopted January 9, 2007. For all City facilities and operations, city
managed concessions, and city sponsored and permitted events the ban was effective February 9, 2007.
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For all food service providers it was effective February 9, 2008. Requires that all plastic takeout food
packaging be recyclable.

Seattle, WA (Pop: 608,660 in 2010) - The Seattle Sustainable Purchasing Policy acknowledges that City
Purchasing and City Departments are to promote and encourage strategies including consumption
reduction, due to the societal and community costs, such as landfill waste handling, toxin exposures,
resource depletion and greenhouse gas emissions to:

« Reduce City consumption

« Purchase of remanufactured, recycled or reusable products

« Minimize packaging

« Reduce entry toxin chemicals into the City consumption stream

« Purchase products that are durable, long lasting, reusable, recyclable or otherwise decrease
waste

« Participate in manufacturer or vendor take-back programs and/or in the King County “Take Back”
program

On February 16, 2005 Executive Order 01-05 directed City departments to prevent paper waste through:

« Reducing paper waste by 10 percent in 2005

« Improving recycling rates

« Purchasing 100 per cent recycled paper as the City standard for printing and copying

« Making duplex (two-sided) printing and copying standard procedure for all jobs

« Adopting available technology that creates paper efficiencies

« Applying paper waste prevention measures to procurement, consultant contracts and contracts
for printing, copying and related services from outside vendors

« Assigning a Paper Waste Prevention Coordinator at a management level to support
implementation of this Executive Order

Spruce Grove, AB (Pop: 34,066 in 2016) — The City of Spruce Grove is committed to sustainable
development and supports environmentally positive initiatives. In order to promote environmental
leadership and responsibility the City always considers environmentally superior product choices in
procurement decisions.

The Spruce Grove Purchasing Policy, adopted May 24, 2005, states that “the goods and services
necessary for the provision of municipal services are obtained in an effective, expedient, and
environmentally friendly manner and at the best overall value” (City of Spruce Grove, 2005).

Toronto, ON (Pop: 2,731,571 in 2016) — In December 2008, City Council approved a bottled waste ban
to take effect in January 2012. This ban affects most of Toronto’s parks and park facilities by prohibiting
the sale and distribution of bottled water in all Civic Centres, City facilities and Parks.

Facilities Management operates the City’s Civic Centres and many other City buildings throughout
Toronto. With nearly 7,500 staff from 22 divisions, Facility Management created a recycling program
called “No Waste”. This program requires staff to empty their own desk-side garbage and recycling bins
into colour-coded bins. A green bin organics program is also available in all corporate buildings. In 2016,
the City of Toronto’s “No Waste” program helped the City’s major corporate buildings divert 1,303 metric
tonnes of recyclables and organics. This resulted in an overall waste diversion rate for the City of
Toronto’s larger corporate office buildings of 90%.



http://clerk.ci.seattle.wa.us/~CFS/CF_307185.pdf
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Toronto Internal Deskside Recycling Centre Toronto Internal Centralized Recycling Centre
with Small Garbage Container

Other

Municipalities across Canada that have implemented bottled water bans at municipal parks and/or
facilities include: Ajax, Burlington, Cornwall, London, Newmarket, Niagara Falls, Oakville, Oshawa,
Peterbourough, St, Catherines, Windsor, Waterloo, Nelson, Victoria and Vancouver.

Contact
Claudia Marsales T: (905) 477-7000 ext. 3560
Manager, Solid Waste Management cmarsales@markham.ca

Town of Markham
101 Town Centre Boulevard
Markham, ON L3R 9W3
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Community Engagement

Herefordshire and Worcestershire Councils, United Kingdom
Population: 180,100 (Herefordshire in 2015); 578,600 (Worcestershire in 2015)

Definition

A process in which relationships are built for the purpose of applying a collective vision for community
benefits. This can be achieved at the government or grassroots level.

Community engagement can be used in conjunction with specific community-based social marketing
campaigns to build overall community awareness, support and participation in diversion initiatives.

Description

The goals of the Love Food Hate Waste campaign were to raise awareness of the need to reduce food
waste, reduce the level of food waste being sent to landfill and help residents to save money. The specific
objectives of the Love Food Hate Waste campaign were to increase the percentage of people committed
to reducing food waste by 10% over a six-month period from October 2008 to April 2009; and as a result
divert more than 2,000 tonnes of food waste from landfill. The campaign was a mix of advertising,
community engagement, and public relations. Key elements included: pre- and post- campaign surveys;
30 “roadshows” (meeting local groups and having booth at local events and in public places); trial door-to-
door engagement with eight “food champions” visiting 22,000 households; billboards; bus, press and
radio ads; press liaison and editorials; 20,000 leaflets, plus posters.

Love Food Hate Waste Roadshow Booth Love Food Hate Waste Roadshow Booth
Campaign Workers

A Waste and Resources Action Programme case study of the Love Food Hate Waste campaign is
available online.

Reduction Potential and Quantitative Results

Low to moderate.



http://www.worcestershire.gov.uk/letswasteless/info/6/lovefoodhatewaste
http://www.wrap.org.uk/content/local-authority-communications-case-studies
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Percent of “Committed Food Waste Reducers” increased from 13% to 23% in five months, achieving the
first campaign goal. As a result, it was estimated that the campaign reduced food waste generation by
2,340 tonnes by April 2009, achieving the second campaign goal.

Campaign costs were 30% lower than the cost of disposal, estimated on a per tonne basis.

Lessons Learned

« Direct one-on-one engagement to assist people with decreasing food waste is a positive and
effective method for local level communication while door to door engagement is considered to be
less efficient for directly engaging citizens regarding food waste habits due to complex issues
associated with food culture and behavior.

« For future roll out of the Love Food Hate Waste campaign, the plan will collaborate with local
groups with similar goals as well as expanding the Master Composter leadership and outreach
program.

Communities with Similar Programs

Albany, Astoria, Bend, Coos Bay, Medford and Pendleton, OR — Non-profit agency Energy Trust of
Oregon operates a refrigerator incentive and take-back program aimed at encouraging residents to switch
to more energy efficient models. The program had successful results in the capital city of Portland but
was less effective in outlying regions due to lack of awareness and skepticism. Between 2009 and 2011,
Energy Trust initiated a community engagement program to increase participation in six communities,
with a particular focus on direct outreach and community-specific media campaigning. A “Fridge
Recycling Challenge” was launched in each community with the objective of identifying the “oldest” fridge
still in use; the winner would receive a new energy efficient model. Print, radio and web advertising was
used, as well as social media; media outreach resulted in extensive coverage. The result was a “triple
digit” increase in the number of refrigerators picked up in each city, compared to prior years.

In 2012, the Energy Trust of Oregon provides a free pickup and gives residents $40 as an incentive to
recycle fridges or freezers.

Burnaby, BC (Pop: 232,755 in 2016) — In order to ensure that all Burnaby residents are engaged with
multi-family recycling, the City produced Recycling Guides in six languages: English, Arabic, Chinese,
ltalian, Korean and Punjabi.

B RS VR R FEEEK - BTHl!
[ TURREET LT LU L

B TR,
gl s femwer feeede 2 Nge
FE AT MN= FAV2E FW S VAUD.

Ao mportane: 3 roctars & depcntis alne.
wewew burnaby.calsanitationsndracycling

[IRSTR————

Burnaby Multi-Family Recycling Brochure in Chinese
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Burnaby Multi-Family Recycling Brochure in Arabic

Calgary, AB (Pop: 1,239,220 in 2016) — The City of Calgary ran a communications campaign from
February 1 — March 31, 2017 to educate Calgarians about the correct way to recycle plastic bags. Over
two months, the city reached out with the bag in bag messaging through a variety of avenues including
utility bills, local papers and on social media. The materials recovery facility wants to accept plastic bags
in bags. They do not want loose bags that can fly around, get stuck in other recyclables and jam the
machinery.

Properly bundle your plastic bags before recycling in your blue cart or comeunity
Bag you r bags recychng depot. Leasn more tips for prepanng you recyclables at calgary.calrecyding.

YES. Bundle all stietchy plastic bags together in one bag and
NO. Do not recydie these items:
@ the the handles closed. Put in your blue cart for recycling: ot recyc or
~No single o loose plastic ba
R \ « No crinitly bags like cereal ¢
cracker bags
+Nofood pouches

Why do plastic bags need to be bundled together? Plastic bags ate sorted by workers rather than machines at the recycling
facility. Bundling your plastic bags and wiap together makes it exsier for the workers to separate & for recyding. It also prevents
the bags from jamming equipment and contaminating the othes recyclables.

+ Geocery bags

hiuch bags -

~ Diploc¥freezer bags

© (D) Pwend on mcycms paper
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E Always bundle your plastic
3N bags before recycling o~
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' protlen at the recycling facilry
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Calgary Bag Your Bag Campaign

The City completed field audits before the campaign to determine how many of the City’s blue carts
contain loose bags; the baseline was determined to be 25% of carts. Now that the campaign is over, the
City will do another round of field audits to measure the results.

Acceptable plastic bags in Calgary’s program include:

e Grocery bags e Bread bags

¢ Shopping bags e Dry cleaner bags

e Sandwich/lunch bags e Plastic stretch wrap
e Ziploc/freezer bags e Bubble wrap

Plastic bags that are not accepted are single or loose plastic bags, crinkly bags like cereal or cracker
bags and no food pouches.

Corvalis, OR (Pop: 54,462 in 2010) — Initiated by the Corvallis Sustainability Coalition in December 2010,
the Recycling Block Captains Program engages volunteer residents to distribute recycling information to
their neighbors four times a year, serving as points of contact for recycling, and liaising between the
community and the coalition. The program has acquired 70 block captains thus far. Some have taken on
this role after completing the Master Recycler class offered by Allied Waste Services in conjunction with
Oregon State University. The Coalition plans to expand the block captain program by engaging current
block captains to train new captains, similar to the Master Recycler concept.

Cochrane, AB (Pop: 25,853 in 2016) — The Town of Cochrane took a unique approach in educating the
public regarding the new Organics Waste Program. On April 12 and 13, 2017 two showing of Dreaming
Alberta took place. This play, developed in collaboration with the Town of Cochrane, featured four
Albertans with diverse ethnic backgrounds (a First Nation Elder, a francophone Alberta lady, a young
cowboy, and a Filipino girl) who meet in the forest due to a dream about rescuing a girl in danger. The
play has a clear message about the importance of diverting organic waste from the landfill with the help of
different cultures representing Alberta, and Canada.

Greater Victoria, BC (Pop: 367,770 in 2016) — The Greater Victoria Compost Education Centre, in
partnership with the Capital Regional District, Ellice Recycle and Thrifty’'s Foods, organizes an annual
post-Halloween pumpkin collection and smash community event. It is intended to engage citizens on the
issue of organic waste in a “fun, family” setting, as well as to divert pumpkin waste. The annual invitation
to “Do the Pumpkin Smash” is widely advertised and supported through a range of community-based
outreach networks. Collection points are provided in various locations on one weekend after Halloween.
Over 13 tonnes of pumpkin waste was collected for composting in 2009.

Halifax, NS (Pop: 403,131 in 2016) — On June 24, 2017 a Free Community Shred Event took place from
10:00am — 2:00pm. Residents brought personal documents to a mobile truck to be shred and recycled.
They enjoyed free shredding, a BBQ by donation, and a Value Village bin to donate unwanted items, all in
support of Nova Scotia Crime Stoppers.
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London Borough of Waltham Forest, UK (Pop: 271,200 in 2015) — The objective of this 2007 outreach
initiative was to engage black, Asian and minority ethnic communities in the borough of Waltham Forest
in order to increase their involvement and participation in recycling. The primary approach was to meet
with approximately 40 community and faith-based organizations in the area in order to start a
conversation about recycling. It was found that these groups rely on informal networking, conversations
and peer support for their public service information rather than on formal communications channels such
as print materials and electronic media. Therefore, the Borough should prioritize informal networks, face-
to-face discussions and person-to-person linkages for the purposes of ongoing engagement with these
communities.

Mecklenburg County, NC (Pop: 918,628 in 2010) — The County is committed to providing faith-based
organizations with the opportunity to Wipe Out Waste. Faith-based campaigns build awareness about the
importance of recycling and provide educational materials to encourage members to make a positive
difference in maintaining a sustainable environment with positive messaging and learning the do’s and
don’ts of recycling. There are two campaigns to select from, “Recycling is Heavenly” or “Heaven Holds a
Special Place For Those Who Recycle”. Posters, fliers and program inserts are available and can be
customized with organization logos.

Mecklenburg County Faith-Based Campaign

Metro Vancouver, BC (Pop: 2,463,431 in 2016) — To assist with public education regarding the January
1, 2015, Metro Vancouver developed a two minute video, Organics Waste Explainer, to introduce the
food waste recycling rules. This video is available in English, French, Japanese, Mandarin, Punjabi,
Tagalog and Korean. An Organics Disposal Ban Backgrounder brochure was also developed in the
above seven languages.
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Metro Vancouver Organics Disposal Ban Backgrounder in English, French and Punjabi

Port Moody, BC (Pop: 33,551 in 2016) — The City provides Braille decals to assist sight-challenged

residents with recycling, organics diversion and garbage separation. Each decal is labelled as follows:
G: garbage
R: recycling

O: organics (green waste)

City staff will attach decals for residents at no charge.

Oldham, England (Pop: 230,800 in 2015) — In 2008, Oldham implemented an updated and expanded
collection program that introduced a new weekly organics collection service and shifted the existing
recycling program to a biweekly schedule along with garbage. Oldham has a highly ethnically and
economically diverse population, including a significant population of English as a second language
speakers. A community engagement campaign was designed specifically to target ethnic minority
residents in 11,000 households. Elements of the campaign included: one-on-one engagement through
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walkabouts in housing estates and meetings with community groups; engagement with community
leaders and inter-faith groups; employment of community language speakers to lead outreach events;
production of multi-language print and branding materials, as well as use of graphics and photos to
explain the program. Use of community language speakers, and engagement with community leaders in
order to build trust were found to be keys to success. The results showed that participation in the new
paper recycling and comingled recycling collection rose by 43% compared to the pre-campaign ‘old’
program. Participation in the new organics collection exceeded the local target.

A Waste and Resources Action Programme case study of the Oldham campaign is available online.

Seattle, WA (Pop: 608,660 in 2010) — To ensure that all Seattle residents are engaged with recycling,
food and yard waste, and garbage collection, the City offers the following online videos in Mandarin,
Cantonese, Spanish and Vietnamese to assist residents:

« Recycling in apartments and condominiums

« What goes in my food and yard waste cart?

« What happens to my food and yard waste recycling?
« Beyond the curb

« Where your garbage goes and preventing waste

In addition to these videos, the Where Does It Go? flyer is available in multiple languages:

« English « Korean « Spanish
e Amharic « Laotian « Tagalog
« Cambodian « Oromo e Thai
e Chinese « Russian « Tigrinya
« Japanese « Somali « Vietnamese
Where Does It Go? 37
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Seattle Where Does It Go? — English Flyer Seattle Where Does It Go? — Japanese Flyer
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Seattle Where Does It Go? — Russian Flyer Seattle Where Does It Go? — Spanish Flyer

As part of the commercial food waste diversion program, Seattle Public Works through Green Your
Business, provides restaurant kitchen collection posters in numerous languages.
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Spruce Grove, AB (Pop: 34,066 in 2016) — Shred-4-Free Day takes place in June each year. On

June 17, 2017 between 9:00 am and 1:00 pm, a secure Shred-it truck will be located at the Agrena.
Participants can stop by with up to four boxes of materials, each weighing 30 Ibs or less, and have it
shredded on the spot. Shred-4-Free Day accepts personal paper documents, notebooks, cheques and
ledgers (no hard covers).

Contact
Laura Blackwell T: 011 44 1432 260 520
Recycling Officer Iblackwell@ herefordshire.gov.uk

Herefordshire Council
Brockington

35 Hafod Road
Hereford

Herefordshire, HR1 1SH
England

Viktoria Salisbury T: 011 44 1905 768 260

Senior Waste Prevention Officer VSalisbury@worcestershire.gov.uk
Worcestershire County Council www.worcestershire.gov.uk
County Hall

Spetchley Road

Worcester, WR5 2NP

England
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Community-Based Social Marketing

Edmonton, Alberta
Population: 932,546 (2016)

Definition

Proven social marketing techniques are incorporated into program education/promotion activities to
effectively change behaviors.

The community-based social marketing process centres on uncovering barriers that inhibit individuals
from engaging in sustainable behaviours, it focuses on tools that have demonstrated to be effective in
fostering and maintaining behaviour change, then piloting takes place on a small portion of the community
followed by ongoing evaluation once the program has been implemented community-wide.

The following information is from Doug McKenzie-Mohr and William Smith’s Fostering Sustainable
Behaviour: An Introduction to Community-Based Social Marketing (1999).

Uncovering barriers involves three steps:

1) Literature review (e.g., articles, reports, websites and databases) — Assists with identifying issues
to be explored further with residents.

2) Focus groups — A focus group consists of six to eight residents who have been randomly selected
and are paid to discuss issues that the literature review has identified as important. Focus groups
are an essential step in enhancing the understanding of how community residents view the
behavior to be promoted.

3) Phone survey — A phone survey allows for the views of a randomly selected larger group of
residents. Focus groups ensure that a more comprehensive survey is constructed and that
guestions contained in the survey will be readily understood by respondents.

Behaviour change centres on five tools that help overcome barriers:

1) Commitment — From good intentions to action. For instance, when distributing compost units,
ask when the resident expects to begin to use the unit and inquire if someone can call shortly
afterward to see if they are having any difficulties or ask households who have just been
delivered a compost unit to place a sticker on the side of their recycling container indicating
that they compost.

2) Prompts — Remembering to act sustainably. For example, distribute grocery list pads that remind
shoppers every time they look at their grocery list to shop for products that have recycled content,
are recyclable or have less packaging. One can also place signs at the entrances to
supermarkets reminding shoppers to bring their reusable shopping bags into the store and/or
distribute car window stickers with the purchase of reusable shopping bags; the stickers can be
placed on the window next to the car lock to remind people to bring their reusable bags into the
store.

3) Norms — Building community support. For instance, affix a decal to the recycling container
indicating that "We Compost" or affix a decal to the recycling container indicating that the
household buys recycled products.
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4) Communication — Creating effective messages. Several techniques can be used and are not
limited to the following:

— Ensure that the message is vivid, personal and concrete

— Have the message delivered by an individual or organization who is credible with the
audience

— Make communications easy for residents to remember what to do and how and when to do it
— When possible, use personal contact to deliver the message

— Provide feedback to both the individual and community levels about the impact of sustainable
behaviours

5) Incentives — Enhancing motivation to act. For instance, invoke user fees to increase motivation to
recycle, compost and source reduction or attach a sizable deposit on household hazardous waste
to provide the motivation necessary for individuals to take leftover products to a depot for
proper disposal.

The above tools are powerful but they can be ineffective if significant external barriers exist. If the
behavior is inconvenient, unpleasant, costly or time-consuming, no matter how well internal barriers are
addressed the community-based social marketing strategy will be unsuccessful. Removing or minimizing
external barriers is imperative. Examples include:

« ltistoo inconvenient to obtain a compost unit.

Solution: Deliver compost units door-to-door. When compost units are delivered for free, as they
were in a pilot project in the City of Waterloo, Ontario participation rates can rival those for
recycling programs. In that pilot project, a door hanger was distributed to 300 homes informing
residents that they had been selected to receive a free composting unit. Of the 300 homes that
were contacted, 253 (or 84%) agreed to accept compost units. In a follow-up survey, 77% of
these households were found to be using their compost units.

« Itis difficult to identify products that are recyclable or have recycled content.

Solution: Provide prompts that make their identification easier.

« The inconvenience of taking household hazardous waste to a depot results in little of this waste
being diverted from the landfill.

Solution: Provide semi-annual hazardous waste home collection dates. Pass a municipal bylaw
which mandates that hazardous materials must carry a sticker indicating that the product is a
hazardous waste and when the collection dates are in that area.

Once barriers are identified and prioritized, and behaviour change tools are selected that match the
barriers, the next stage is program design. At this time, a pilot project can be established. When the pilot
is effectively changing behaviour, a community-wide program can be implemented.

Evaluation of the community-wide implementation can focus on baseline information in the activity prior to
implementation and at several points afterwards.

Additional community-based social marketing information, including articles, reports, case studies and a
list serve is located online.

Description

The City of Edmonton has a highly integrated waste management system with social marketing and
community relations being key components.

Extensive blue box to blue bag and grasscycling social marketing campaigns were conducted in 1999
and 2005-2006 respectively.
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The City decided to use social marketing tools as an alternative to information campaigns in order to
change residential behaviour. Barriers to grasscycling and switching from the blue box to blue bag system
were identified followed by the development of a strategy using behaviour change tools, a pilot took place
including evaluation and then community-wide implementation.

Behaviour change strategies utilized include:

Blue Box to Blue Bag Grasscycling

« Direct mail with sample bags « Two pilots:

« Bags for boxes exchange « Direct mail and home visits

« Open house o Direct mail and demonstration yard
« Volunteers « Product tags

« Advertising (print and tv) « Promotions (draw)

« Television and transit advertising
¢ Media interviews

Reduction Potential and Quantitative Results

Low to high reduction potential. Impacts each individual program.

A 2006 telephone survey and visual observations indicate that the City blue bag recycling program has an
88% voluntary participation rate. The same survey shows that grasscycling has increased to 39%
participation compared to 26% from before grasscycling social marketing took place. Additionally, the
grasscycling web page hits increased from 546 in 2005 to 5,771 in 2006.

Lessons Learned

Tips for applying social marketing tools to waste diversion programs from the City of Edmonton are:

« Every waste activity requires a unique social marketing program
« Research is essential

« Do not rely on a single communication vehicle

« Repeat, repeat, repeat

e Measure behaviour

Communities/Events with Similar Program

Chicago, IL (Pop: 2,695,598 in 2010) — The City of Chicago Department of Streets and Sanitation piloted
an Oops hanging tag in Summer 2017. This new, friendly communication is part of the ongoing efforts to
increase the number of people participating, correctly, in the City’s blue cart recycling program. The Oops
tag pilot ran for three months and is complemented by educational postcards sent to each blue cart
household.
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Chicago Oops Tag
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Chicago Recycling Postcards

Coquitlam, BC (Pop: 139,284 in 2016) — lon Design was engaged by the City of Coquitlam to develop a
waste management campaign that builds public awareness and changes citizens’ habits with regards to
managing their waste. The #trashtalk campaign goals were to communicate the coming changes to the
Waste Management Program, effective July 1, 2014; help people to make the right decision in choosing
their new carts; address concerns and questions regarding the new system; provide a smooth transition
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by helping people to understand how to effectively use the new system, specifically the Green Cart;
communicate positive changes for the environment and economically for the community; educate the
community and help people to examine their own waste habits; and to engage residents to participate in

City social media and apps.

The advertising concept was applied to print ads, outdoor, website and social media as well as produced
as a public service announcement in conjunction with Shaw and Global TV.
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It’s not you,
it's me.

| just don’t see a
future with you.

SEPARATE YOUR WASTE.

| just need
more space...

I think we need
some time apart

SEPARATE
YOUR
WASTE.  coquians cow mastecsticsion g COQuitlam

Coquitlam #trashtalk Advertisements

Appendix D - 25



@ sonnevera international corp.

Cowichan Valley Regional District, BC (Pop: 83,739 in 2016) — The Cowichan Region has the highest
rate of contamination in curbside recycling on Vancouver Island and is among the highest in British
Columbia (Cowichan Valley Regional District, 2017). In order to assist with public education regarding
what can be recycled at the curbside and what needs to be taken to the recycling centre, Regional District
staff are auditing curbside recycling and leaving stickers on recycling totes to let residents know if they
are placing the right items inside.

If a ‘gold star’ sticker is received, it means that the right items are in the recycling tote. If an ‘oops’ sticker
is received it means that items that are not accepted (e.g., plastic bags) in the curbside recycling program
are in the tote.

OOPS! We didn't empty your tote because
it contains one or more of the following:

* PLASTIC BAGS + OTHER

* CLOTHING
-rocowaste [

2% CVRD s

District Cowichan Valley Regional Curbside Recycling Audit Stickers

Additionally, the Regional District developed the Recycle 2.0: Recycle Right at the Curb video to assist
with education regarding which items are not accepted in recycling totes.

Don’t Mess With Texas — The Don’'t Mess With Texas campaign, sponsored by the Texas Department
of Transportation, started in 1986 to educate Texans about the high cost of litter and promoting litter
prevention through award-winning billboard, radio and television advertisements. Road litter has
dropped about a third since 2001 with the assistance of household names including Willie Nelson,
Matthew McConaughey and LeAnn Rimes.

Messin’ With Texas, high school curriculum kits are available to teachers along with an elementary school
outreach program called Litter Force. Don’'t Mess With Texas also partners with colleges and universities
to promote school spirit with a CampusCleanup event, and communities across the state can have fun
learning about litter prevention through a summer outreach program. The Trash 4 Ca$h competition

is also extremely popular where by high schools compete against one another for cash prizes.

Litter bags, bumper stickers and decal are available at no cost from the campaign website.

Every two years this campaign conducts an Attitudes and Behaviors Results study that focuses

on awareness of the Don’t Mess with Texas campaign slogan, assesses litter behaviour levels and
measures the persuasiveness of attitudinal and informative statements on one’s likelihood to litter
less or dispose of litter properly.

eco-cycle — eco-cycle, one of the largest non-profit recyclers in the United States, offers an online straw
free pledge to consumers. Individuals are asked to pledge to:

1) Ask for no straw when eating out or on the go
2) Select reusable straws when you or a guest needs one
3) Encourage others to go strawless

Griffin, GA (Pop: 23,643 in 2010) — Griffin has the only mandatory residential curbside recycling program
in Georgia. This program started in March 2007 and residents who fail to put out their 35 gallon recycling
cart at the curb on the designated collection day forfeit their garbage collection for that day. City officials
noticed that residents of the Monday route were setting out their recycling and garbage carts but that the
recycling carts were only partially full and being put out so that garbage would be collected.
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After a three month residential grassroots education campaign that attempted to break down the barriers
keeping residents from filling their carts weekly the City of Griffin reported a collection volume increase
of 22% when compared to the same period in 2007. The effort began in October 2008 when officials
launched a campaign designed to reach city residents through strategic advertising, participation at

local events, a partnership with Keep Spalding-Griffin Beautiful and media relations with the help of

the Curbside Value Partnership (a national invitation-only program of Keep America Beautiful).

Every Sunday from October to December a ¥ page ad was placed in the local newspaper.
Additionally, the Monday route received three flyers, a different one the first week of each month from
October-December, with their recycling cart that focused on removing the perception that recycling is
something difficult.

An interesting fact about the City of Griffin is that it went from no city run recycling programs to mandatory
recycling in 2007 for residents and the commercial sector (cardboard only).

For more information contact Phil Francis, City of Griffin Director of Central Services at (770) 229-6421.

Hamilton, ON (Pop: 536,917 in 2016) — In order to assist residents with following the correct set out
procedures the City attaches bright education stickers to containers that require assistance.

Hamilton Container Education Stickers

Hamilton County, OH (Pop: 802,374 in 2010) — In 2010 the Hamilton County Recycling and Solid Waste
District provided the Village of Woodlawn (Pop: 3,294) and the Village of Lockland (Pop: 3,449) with
Recycling Outreach Plans by promoting behavioral change through social marketing. Both communities
selected behaviors and identified barriers including:

Village of Lockland Village of Woodlawn

e Deciding that recycling is a worthwhile activity | ¢ Deciding that recycling is a worthwhile activity
e Figuring out where the drop-off is located e Figuring out how to get a recycling bin
e Designating a container for recycling e Driving to the municipal building to pick up a
e Putting materials into the recycling container recycling bin

instead of the trash e Putting materials in the recycling bin instead of
e Driving or walking the recyclables to the drop- the trash

off e Bringing the recycling bin to the curb with the

trash every week
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A strategy was then created to increase recycling for each community:

Strategy to Increase Recycling

Village of Lockland

Village of Woodlawn

e Increase recycling drop-off locations

with residents
e Advertise education lecture series at
Woodlawn Recreation Center
Reach out to community groups
Educate children about recycling

Prominently display recycling in all major

public community locations

o Keep recycling in the forefronts of residents’
minds, by including recycling articles in all
available print and web media

e Have recycling at all major events

e Target multi-family residents and increase
accessibility

e Purchase ads on Facebook

e Organize MRF tour for village staff

e Pass out door hangers to households and talk

Send direct mail to all households in Lockland

Target recyclers and non-recyclers with
personalized communication

Host education lecture series at Recreation
Center

Have booth at the annual Basketball
Tournament at the Recreation Center
Reach out to community groups

Educate children about recycling

Send direct mail to all households in
Woodlawn

Prominently display recycling in all major
community locations

Keep recycling in the forefronts of residents’
minds, by including recycling articles in all
available print and web media

Have recycling at all major events

Deliver curbside recycling bins to resident’s
houses when requested

Target multi-family residents and increase
accessibility

Purchase ads on Facebook

Organize MRF tour for village council and staff

The Hamilton County Recycling and Solid Waste District completed an overall evaluation by measuring
tons recycled and the recycling rate through the RRI program and compared the numbers to 2009 data.
In 2009, Lockland recycled 26.42* tons and achieved a 1.93%* recycling rate. The goal after one year
of promotion was to increase tons recycled by 25%* and achieve a 3.0%* recycling rate. Meanwhile,
Woodlawn in 2009 recycled 56.63 tons* and achieved a 6.95% recycling rate. The goal after one year
of promotion was to increase tons recycled by 25% and achieve an 8.6% recycling rate. (*Numbers are

estimates based on the first period of 2009.)

In 2011, the Village of Lockland recycled 32.35 tons and achieved a 2.53% recycling rate while the
Village of Woodlawn recycled 94.03 tons and achieved a 10.11% recycling rate.

In addition to the above programs the Hamilton County Recycling and Solid Waste District has an Adult

Recycling Pledge online.

Jasper, AB (Pop: 4,590 in 2016) — The Town'’s “Enjoy Jasper Responsibly” social norms advertising
program targets Jasper youth to discourage negative behaviours such as excessive drinking and
vandalism. The posters used in the campaign prominently featured local young people.
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NEVER !

Enjoy Jasper Responsibly Social Norms Campaign Poster

Prince Edward Island (Pop: 142,907 in 2016) - Island Waste Management Corporation uses driver tags
as part of the ongoing education process to inform residential participants of Waste Watch sorting
guidelines. This helps to stabilize program costs by reducing contamination in the recycling and
composting streams.
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COMPOST CART: Mo Plastic Bage. Lie paper bagz or-

. [@==]

WASTE CART: N nos-rancparent or biue bags; use.
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a difference to the environment

when everyone does their part!

Lk Thands!

b

W;@:z/

[RER

WHEN IN DOUBT...
CHECK IT OUT!

ADDITIONAL INFORMATION:

© Waste Watch Newsletters
delivered in June & December

@ Interactive sorting guide at
www.iwmc.pe.ca

© Calling Customer Service at
1-888-280-8111 (toll free)

@ E-mailing info@iwmc.pe.ca

For updates on programs, sorting tips,
and information on new programs,
why not sign up for our e-newsletter,

. 1
ﬁ "o
just visit ;
www.iwmcpe and click on e-news.

b [WMC
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~

Your tree did not meet collection guidelines
and WILL NOT be collected.
IDELI

1. omaments and tinsel MUST BE removed;

2. tree MUST NOT be bagged;

3. trees longer than 8 ft. or weighing more
than 50 Ibs. MUST BE cutin half;

4. trees are only collected during TREE
COLLECTION WEEK (see calendr).

FOR WASTE:
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GROCERY BAGS & OTHER
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1. Place tree curbside during COMPOST week of
SPRING CLEANUP (refer to guidelines #1.3),
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2. REMOVE ORNAMENTS  TINSEL/TREE BAGS
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For additional
information, call
IWMC toll free at

1-888-280-8111

Island Waste Management Corporation Education Tags
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Riding Mountain National Park, MB — The 60 Tonne Challenge Sticker Campaignh was a program

to increase recyclables collected in Wasagaming to 60 tonnes a year. Stickers were purchased at the
Friends of Riding Mountain National Park Nature Shop for $1.00 each. The sticker was attached to one
bag or box of clean unsorted recyclables that was dropped off at the Recycling Depot. Friends’ staff
ensured that the recyclables were placed in the correct container. This program ran from 2004-2011.
In 2012 Parks Canada is reviewing Riding Mountain National Park waste diversion programs.

Saskatoon, SK (Pop: 246,376 in 2016) — The City of Saskatoon is promoting a 30-Day Waste Challenge
pledge on line. Once a resident accepts the 30-Day Waste Challenge and pledges to help reduce, reuse,
recycle and compost, they will receive weekly challenges (e.g., recycling one more thing) via e-mail.

#yxetalkstrash

You're not all
talk are you?

Pledge your support.

Towards70%  gg oy o0

Take the 30-Day Waste Challenge

Your pledge proves you do more than talk trash! You're
helping Saskatoon move Towards 70% waste diversion by
2023. That means keeping waste out of the landfill by
reusing, reducing, recycling and composting.

By pledging you will receive weekly waste challenges and
become a valuable part of the team who will help extend
the life of the landfill. So take the pledge and prove you
can back up your trash talk!

Didn't receive your welcome email? Please check
your spam folder.

Email Address

First Name

Last Name

Take the Challenge!

T accept the 30 Day Waste Challenge and pledge to help reduce, reuse,
recycle and compost

Subscribe fo list

Saskatoon 30-Day Waste Challenge Pledge Form
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Strathcona County, AB (Pop: 98,044 in 2016) — developed a mapping system (based on GIS) in
2015 for their bin inspectors (summer students) to track and record inspections/audits done at single-
family homes, all on a handheld tablet (Error! Reference source not found. through Error! Reference
source not found.). Inspectors note levels of contamination, cart spacing, bin fullness and whether or
not the cart needs repairs in the system. They will also turn bins around, and tag them, if they are
contaminated so they are not collected by the hauling contractor that day. This past year inspectors
returned for second and third inspections with homes that had been refused collection. Upon the
second audit, almost 50 percent of them had made the correction and improvements. The second half
were provided more education through information on direct communication. After the third inspection,
only about 10 percent still wouldn’'t change their behaviours and correct their actions. The program also
has gold star stickers (Figure 1) to reinforce correct behavior and other tags (Figure 2) to notify
residents why their bins were not collected. Strathcona County reports the curbside audits improved
program efficiency and effectiveness, increase diversion and allow for data measurement.
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Screenshot from Strathcona GIS Bin Monitoring System
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£
GreenCartlnspections: June 19, 2017 A
| Date June 19, 2017
Cart Contaminated False
| Grassin Bags False
Grocery Bags False
Y Using as Black Cart False
o " Other Contaminate False \
| Spacing lssue False N N
| Gold Star True N
Recycling in Container False >
Broken Cart False / ,//
Black Cart Overfilled  False /
Notes (
v |
Attarhrmantes
Zoom to see

Curbside Audit GIS System on Tablet

ORGANICS ONLY

Compostable bags only
NO PLASTIC BAGS

Ly

Figure 2: Tags/Stickers used in Strathcona
County's Curbside Audit Program

Figure 1. Gold Star for Strathcona County
Residents Using Their Carts Correctly

Toronto, ON (Pop: 2,731,571 in 2016) — In 2015, approximately 45,000 tonnes of garbage and organic
waste was mistakenly placed in the recycling bin. Blue bin contamination is a problem for a number of
reasons:

« The Material Recovery Facility can separate come contamination, but there is a limited amount it
can remove

« Loads that exceed the accepted level of contamination may end up in the landfill

« Removing contaminated materials from recyclable material increases cost

The City of Toronto introduced the “Not Wanted in Your Blue Bin” campaign in the summer of 2016 to
bring awareness to residents about reducing blue bin recycling contamination. The most common culprits
are organic waste, containers with food, textiles, VHS tapes and coffee cups. Descriptions of these
culprits and where they should be diverted to or disposed is discussed online. Short, smart, humorous
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video clips are also online that focus on what happens when food scraps and recycling or recycling and

textiles ‘get together'.

IOT WANTED
IN YOUR BLUE BIN

Toronto Not Wanted in Your Blue Bin Campaign

Beginning April 25, 2017, Solid Waste Management Services started a six month project to evaluate
recycling material from curbside collection single family residential customers. Recycling routes are
randomly selected for visual inspection by staff that views recycling bins on their designated collection
day. Where the contents of the recycling bins have been observed to be contaminated, the bin will not be
collected and staff will attach door hangers to the bin identifying the problem. This pilot project is aimed at
educating residents about sorting out garbage from recycling. If needed, the City of open to issuing tickets
at some point in time.

Waste Reduction Awards Program — CalRecycle (California Department of Resources Recycling

and Recovery), formerly the California Integrated Waste Management Board, coordinates the Waste
Reduction Awards Program (WRAP) which provides the opportunity for California businesses to gain
public recognition for their outstanding efforts to reduce waste. Businesses do not compete against
each other as each business is judged independently based on individual accomplishments. Successful
applicants receive an award certificate from the State of California along with a camera-ready WRAP
WINNER logo and window decal. The logo can be used on products, advertising and business websites
to publicize waste reduction efforts. In addition, CalRecycle publicizes WRAP winners via local and
statewide press releases and they are listed on the CalRecycle WRAP website.

Since 1993, more than 17,000 awards have been given to 4,288 California businesses, many being
multiple-year winners.

The following are examples of how the WRAP winner logo is being promoted:

o AT&T Yellow Pages, a multi-year winner, places the logo on the back cover of all
California white and yellow page telephone directories.

« Dole Fresh Vegetables printed the logo on its invoices.
« Nissan Motor Corporation printed the logo on ceramic coffee cups.
« Bayer Corporation uses the logo in newsletters and/or advertisements.

Annually CalRecycle recognizes five of the best examples of nonhazardous waste reduction efforts for
the ‘WRAP of the Year’ award. These businesses serve as waste management models for the rest of
their industry.

Waste Wise Program — This free, voluntary program set up by the United States Environmental
Protection Agency (EPA) attempts to eliminate municipal solid waste. Participants, including government,
nonprofit organizations and large businesses join the program by signing a three year contract and
commit to reduce waste, establish waste reduction goals and track progress of their accomplishments.
Within six months of joining, partners must set their three year goals in waste prevention, recycling
collection and buying or manufacturing products with recycled content. Once the EPA approves an
organization’s goals, they receive a Waste Wise logo for internal and external use. The EPA also
publicizes organizations successful in reducing waste through EPA publications, case studies, and
national and regional events.
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Since launched in 1994 Waste Wise has more than 2,000 members in more than 54 industry sectors and
has reported more than 120 million tons of waste reduced and made significant achievements reducing
climate change impact.

Winnipeg Folk Festival — This annual event uses reusable plastic plates for all of its concession stands
and for meals served to performers and volunteers backstage. A two dollar deposit is required when
picking up a clean plate, which is returned when the used plate is brought back. This program is an
integral component of the folk festival as no glass is allowed on site. Reusable mugs are sold by festival
staff and concessioners and in 2008 biodegradable beer cups were used in the tavern areas and
composted afterwards.

Contact

Connie Boyce T: (780) 496-5407
Director of Community Relations

City of Edmonton

3rd Floor, Century Plaza

9803 — 102A Avenue

Edmonton, AB T5J 3A3

McKenzie-Mohr & Associates T: (506) 455-5061
248 Eglinton Street F: (506) 455-0550
Fredericton, NB E3B 2W1 dmm@cbsm.com
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Branding

Strathcona County, Alberta

Population: 98,044 (2016)
Definition

The process of creating a unique name and image for a waste diversion program in the resident’s mind,
mainly through advertising campaigns with a consistent theme.

Description

Strathcona County introduced Green Routine in June 2008 when the new curbside collection program
was introduced. The Green Routine includes:

« Organics green cart collection

« Blue bag recycling collection (containers and Styrofoam)
« Garbage black cart collection

« Extra yard waste collection (October)

« Large item collection (May and September)

« Christmas tree collection (January)

Prior to the Green Routine starting and during the early program months numerous forms of Green
Routine branded education and communication were utilized:

« Displays in public buildings (recreation centre, library, mall) that showed green and black carts
along with the message “Coming to a Curbside Near You”.

« During the first year, every public event from festivals to trade fairs had a Green Routine
presence.

« Newspaper advertisements, letters, calendars, website.

« Greenteam (summer students, May to mid-September) door knocked around the time
green and black carts were distributed to answer questions and assist with education.

« Onlaunch day Strathcona County partnered with Glen Allan Elementary School and children
present skits related to waste diversion.

In 2012, the County provides a very informative website outlining the Green Routine programs
listed above.

A Green Routine! Waste Services Guide and Waste Collection Calendar are available in print and online,
a dedicated phone line known as the Green Line (780.449.5514) is open for program questions and a
Green Routine! App is available for iPhones. Notice that the App below does not have the Green Routine
logo or slogan “Get with the Green Routine!” but the colours are logo colours which are the colours of
the collection containers; green for the green organic waste cart, blue for recyclables container and
Styrofoam clear blue bags and black for the black garbage cart. All program education materials are
consistent using Green Routine colours.



http://www.strathcona.ca/departments/utilities/waste-collection-recycling/
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Strathcona County Green Routine! waste calendar
Moving forward, in early 2013 Strathcona County will be transitioning to commingled blue bag

collection for containers and paper with the upcoming Green Routine-branded “Let’'s Mingle” party-
themed campaign.

Reduction Potential and Quantitative Results

Branding is an important element of a social marketing campaign, that overall can contribute significantly
to waste reduction.

In 2011, Strathcona County diverted 17,754 tonnes of material from the landfill including:

« Paper products — 3,960 tonnes

« Container recyclables — 2,975 tonnes
« Organic material — 10,635 tonnes

o Hazardous waste — 184 tonnes

It is anticipated that waste diversion would not be nearly as successful without the Green Routine,
however, no quantitative data is available to confirm this (Seabrook, 2012). Strong user support for the
program is noted.
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Communities with Similar Program

Lethbridge, AB (Pop: 92,729 in 2016) — Through the Create Memories, Not Garbage campaign, the City
of Lethbridge used green angels to promote a happy, healthy and green holiday. The City also asked
residents for ideas on how to reduce waste during the holiday season and posted their suggestions
online.
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City of Lethbridge Create Memories, Not Garbage Posters

St John’s, NL (Pop: 108,860 in 2016) — Curb It! is the City of St. John’s Waste Management program
which includes recycling and garbage collection and the future compost program for residents and the
commercial sector.

An extensive Curb It!' branded website provides information and resources (brochure, newsletter, decal
and instructional videos, including television ads) for users. Colouring worksheets are also available for
children. It is anticipated in 2013 that a kids sorting game will be added to the website (Pardy, 2012).

The Curblt! brand is also seen on recycling trucks, residential reminder tags and the my-waste app.
Meanwhile, the program slogan “Sort It, Bag It, Curb It” is viewed on the website, in the reference guide
and collection calendar, and on special event banners.
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After one year of curbside recycling the city announced that the recycling participation rate is 70%.

In August 2012, Curb It! won the Gold Communication Excellence Award given by the Solid

Waste Management Association of America. This award recognizes excellence in the creation

and implementation of communication tools to inform target audiences about new or existing waste
management programs, projects or organizations. This is the fourth award the Curb It! program won
since it began in October 2010; other awards include:

« Pinnacle Award of Excellence in Marketing Communications in 2011 from the International
Association of Business Communications — Newfoundland and Labrador Chapter

« Newfoundland and Labrador Environmental Award in 2012 for the Municipality or Regional Waste
Management Committee category from the Department of Environment and Conservation

« Waste Age magazine 2012 Equipment Color and Design Contest for the Best Recycling Vehicle
(viewed above)
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Metro Vancouver, BC (Pop: 2,463,431 in 2016) — lon Design developed the light-hearted, Hey! Food
Isn’t Garbage! regional food waste recycling campaign to assist with public education for the Metro
Vancouver food waste ban, effective January 1, 2015. The strategy was to provide impetus for behavioral
change with regard to organic waste and ultimately create a social norm where food waste is recycled.

" hey!

(food)

belons
food e Grecn bin

Metro Vancouver Hey! Food Isn’t Garbage! Posters

Metro Vancouver also developed the electronics recycling More Than Meets the Eye 2016 promotion and
the 2015-2017 Create Memories, Not Garbage Christmas campaign
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Regional Municipality of Wood Buffalo, AB (Pop: 71,589 in 2016) — In partnership with Suncor Energy,
the Regional Municipality of Wood Buffalo provided a household recycling program and education
through the www.recycle-more.ca website. This campaign has since been discontinued.

RRRIibbitt was the mascot branded throughout the household recycling program (website and program
publications). He also visited at community events.
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Single Use Shopp
Single-Use Shopping Bag Bylaw

OPEN HOUSE

MISKANAW SOUTH BALLROOM
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S — Q b L

Single-use shopping bag bylaw

open house signage

RRRibbitt website images

This household recycling program has been recognized across Canada for its innovative approach and

impressive results with the following awards:

« 2008 Capital Awards, Award of Excellence (northern Alberta) from the International Association of

Business Communicators

» Silver Leaf 2009 Awards of Merit from the International Association of Business Communicators
« 2010 Capital Awards, Award of Excellence (northern Alberta) from the International Association of

Business Communicators

o Gold Quill 2012 finalist from the International Association of Business Communicators
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Contact
Leah Seabrook T: (780) 416-6797
Manager Waste Management Services Leah.Seabrook@strathcona.ca

Strathcona County
370 Streambank Avenue
Sherwood Park, AB TS8A 1N1
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Social Media

Medicine Hat, Alberta
Population: 63,260 (2016)

Definition

Current and emerging electronic technologies that can be used to promote public awareness of reduction,
reuse, recycling and composting programs.

Description

The City offers a free my-waste app that allows users to set up regular reminders for garbage and yard
waste collection. Residents can view Medicine Hat's collection schedules and waste management
information at their fingertips, anytime they want. By using the “my-waste” platform, Medicine Hat's app
lets mobile device users view a full range of waste management information currently on the City’s
website and the annual Waste Management Calendar. Residents can view collection set-out information,
identify materials and locations for recycling drop-off and look up landfill disposal rates.

There are currently versions of the app for iPhone/iPad, Android and Blackberry Torch while an app for
the new generation of RIM smartphones is planned for mid-2012.
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Clear Collection Types

Medicine Hat my-waste App

Reduction Potential and Quantitative Results

Low direct diversion potential, but can play an important role in public education.

Communities with Similar Program

Austin, TX (Pop: 2,056,405 in 2016) — Rethink/ is Austin’s own mobile app, designed to help everyone go
green and protect what’s best about Austin. http://www.austintexas.gov/department/rethink-mobile-app

Banff, AB (Pop: 7,847 in 2016) — The Town developed an interactive map of recycling facilities in Banff.
Click on the recycling symbols for information on each drop-off location (e.g., address, materials
accepted).
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Banff Interactive Recycling Facility Map

Coquitlam, BC (Pop: 139,284 in 2016) — The City partnered with ReCollect to provide residents with a
personalized Curbside Collection Schedule and electronic reminder of when to place garbage, recycling
and green carts out. This service is available with an iPhone or Android device. Search “Coquitlam
Curbside Collection” in the App store and download the App.

Portland, OR (Pop: 583,776 in 2010) — The City previously developed a fun, interactive e-training tool to
educate employees how to Recycle at Work.

RECYCLE AT WORK

PLAY ALL

@ e \ Qi ‘%A/ ACTION
‘1‘;&‘& ‘i “

Portland Recycle at Work E-Tool (discontinued)

Okotoks — Waste Sorting Game
http://www.okotoks.ca/town-services/public-works/garbage-organics-recycling/waste-sorting-game

Recycling Council of Alberta — Utilizes Facebook and Twitter to promote organization activities and
related industry news.
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Recycling Council of British Columbia — The free BC Recyclepedia Smart Phone App allows users to
find their closest recycling depot. This is a quick and simple tool that assists users find over 1,000 drop-off
locations and recycling options for over 70 materials or products across British Columbia. This App is
available for iPhones and Androids, provides users a list of the 10 nearest depots based on the phone
location, as well as a Google map with directions. Both App’s provide the option to call the Recycling
Council of British Columbia Hotline for additional questions.

BC Recyclepedia
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BC Recyclepedia App

Surrey, BC (Pop: 517,887 in 2016) — The City offers a free “Rethink Waste Mobile App” for iOS and
Android mobile devices. The app includes information on collection dates, materials accepted for
recycling, composting, disposal, drop-off depots and rates, among others. Personalized alerts such as
collection day reminders or service change notices due to a holiday can also be set up.
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Surrey Rethink Waste App
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University of British Columbia — The University previously created an interactive map showing all of the
buildings involved in the organics collection program.

e

University of British Columbia Interactive Organics Collection Map

Contact

T: (403) 529-8176

Ed Jollymore
edwjol@medicinehat.ca

Manager Solid Waste Utilities
City of Medicine Hat

580 First Street SE

Medicine Hat, AB T1A 8E6
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Public Spaces Recycling

Santa Barbara, California
Population: 88,410 (2016)

Definition

The placement of collection bins for beverage containers, paper and even food-related waste in public
spaces such as parks and streets. The visible presence of diversion containers in public spaces can
make and important contribution to the impression of the City as a waste-conscious community.

Description

The City of Santa Barbara has approximately 400 public recycling containers collecting clean and dry
paper, paper bags, newspaper, small boxes, aluminum and steel cans, and plastic and glass bottles

in place throughout City parks, sidewalks, and parking lots next to waste containers. All containers are
labeled, encouraging recycling in these areas by ensuring they are well-marked and conveniently placed.

As part of the recycling/waste haulers contract the hauler must place recycling containers next to garbage
containers along the routes they collect from that do not already have City owned recycling containers.
The City owns 150-200 recycling containers while two local haulers own 200-250 temporary recycling
containers. City staff collect recyclables and waste from a limited number of locations; primarily large

City Parks.

The City has very strict historical aesthetic requirements so a limited number of container designs are
available to be selected from and no advertising takes place on the containers.

Currently testing ‘scavenger’ containers that allow beverage containers to be collected on the top and
waste on the bottom. These containers are intended to allow people to take beverage containers easily
and prevent the hauler from having to pick up after them.

City of Santa Barbara Public Recycling Containers

Reduction Potential and Quantitative Results

Low reduction potential.

Lessons Learned

« Contamination happens.

« Have matching collection program for public spaces recycling as residential curbside collection
(e.g., Santa Barbara kept comingled recyclable collection for public spaces to match residential

curbside collection).
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« Keep message simple on recycling containers (e.g., mobius loop).

« Colour coordinated containers, blue for recycling and dark green for waste.

« Must educate residents about public spaces recycling.

« Assist education of collectors; black bags for waste and clear bags for recycling.

« Ensure that collection is transparent; recycling is collected separate from waste and not together.
If together, it gives the perception that the recyclables are going to be landfilled.

« Inorder for recycling to be effective, ensure recycling and waste containers are placed together
so that residents do not place garbage in recycling container if it is standing alone.

Communities with Similar Program

Barrie, ON (Pop: 141,434 in 2016) — The City of Barrie has invested in an aggressive Public Space and
Special Events Recycling Program 1989. Waste / recycling (beverage containers) bins in parks and along
curbsides are emptied on a weekly basis.

The City has six years remaining on a 15-year contract with Creative Outdoor Advertising (formerly OMG)
for 50 bins. The City receives free advertising space on three bins and gets $10/bin from advertising
revenue. It is also responsible for collecting garbage and recycling from the bins.

The City also has 150 city-owned bins with no advertising placed throughout Barrie. The Busch Systems
Two in One and Three in One bins are made of recycled plastic and have either two (garbage / beverage
containers, approximately $500 each) or three openings (2 garbage / 1 beverage container,
approximately $800 each). Each year, new bins are added to the program by request.

For more information contact Tracy Quann-Strasser, Waste Reduction Coordinator, at (705) 739-4220
ext. 5822 or tgstraasser@batrrie.ca.

Calgary, AB (Pop: 1,239,220 in 2016) — The City of Calgary implemented a “Waste in Public Spaces”
program to ensure The City was compliant with the new mandatory recycling and organics diversion
bylaw. The project involved retrofitting and installing hundreds of bins in parks, at bus stops, light rail
transit (LRT) stops, and in municipal buildings. There was a big focus on “pairing” recycling and waste
bins and having consistency in colours of receptacle containers, as well as City of Calgary branded
signage.

The program also involved a comprehensive waste audit on the different public waste streams, including
Parks, LRT stops, bus stops, municipal buildings, and specific Business Revitalization Zones.

Transitioning Parks bear bins to consistent coloured and signed bins
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Place bottles and X
€ans in the ring

“Bottle rings” on waste bins for easy removal of refundable containers for bottle pickers

Markham, ON (Pop: 328,966 in 2016) — In 1999 the Town of Markham became the first municipality in
York Region to offer public space recycling to residents. Since this time, the Town has expanded the
program over 150 locations at transit stops and street corners. Public space recycling bins used in the
Town are the EcoMedia’s SilverBox™ which have three slots to collect waste, cans and bottles, and
paper separately. The current contract ends in April 2012.

The Town does not pay for this program as it is covered by bin advertising fees and EcoMedia allows

the Town to advertise 100% of the time on bins located outside of Town facilities for no cost other than
ad printing. Additionally, the contract stipulates that if the Town has a special campaign they wish to
advertise (e.g., new diversion program) EcoMedia will allow them a certain percentage of bins throughout
the Town to advertise on. EcoMedia covers all costs with this program including bins, maintenance

and collection.

Markham Silver Box Public Space Recycling Container

In Markham over 25% of residents do not receive door-to-door mail delivery and must collect their mail
at centralized “Super Mailbox” locations. As part of Markham’s anti-litter campaign (ensuring that it goes
in the right place — recycling), and based on requests from residents, the Town placed 1,500 large malil
recycling boxes by every Canada Post Super Mailbox. The mailbox recyclables are collected weekly by
a Town contractor on the same day as the blue box is collected in the area.

Appendix D - 51



@ sonnevera international corp.

Markham Super Mailbox Recycling Container

A further expansion of the public space recycling program includes the 250 recycling containers in parks
and sports fields that accept blue box recyclable’s. Organics containers are also located at leash-free
dog parks for pet waste.

Markham Park Recycling Container

In 2011, Markham launched the use of Big Belly solar compactors in its two heritage business
improvement areas and introduced 12 Big Belly recycling units in each community in order to increase
sidewalk recycling options and to keep main streets clean. The Big Belly units take up as much space as
ordinary recycling receptacles but the capacity is five times greater. A scaled-down garbage bin will be
place by each new recycling container.
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New York City, NY (Pop: 8,175,133 in 2010) — More than 3,000 recycling bins are located across the
City’s five boroughs (Manhattan, Brooklyn, Queens, the Bronx and Stanten Island). Green bins collect
newspaper, magazines and mixed paper while blue bins are for metal, glass bottles and jars, rigid plastic
containers and food and beverage containers. A detailed list of recycling bin locations is available online.
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New York Public Recycling Containers

St. John’s, NL (Pop: 108,860 in 2016) — St. John’s partnered with OMG Atlantic and Ever Green
Recycling in October 2002 to undertake a pilot recycling project in the downtown area of St. John’s.
30 stainless steel recycling/litter bins were placed throughout the downtown core. Each bin has three
containers, one for beverage containers, one for paper and one for garbage. The bins are provided at
no cost to the City other than the City collecting and disposing of the garbage from the bins and giving
permission of where the bins can be placed. OMG advertising revenues cover the costs of the bins,
installation and maintenance costs and OMG contracts the recycling collector.

Residents are quite happy with these bins as they are visually pleasing, and contain recyclables and
garbage that may otherwise be blowing around with the strong St. John’s winds. At the beginning of this
program contamination issues were a problem with garbage being placed in the recycling portion and
vice versa.

Bin advertising was slow in 2008, and St. John’s is unsure of the program’s future.
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Toronto, ON (Pop: 2,731,571 in 2016) — City of Toronto’s Solid Waste Management Services collects
recycling and garbage from more than 1,600 parks across the City. Approximately 10,000 recycling and
garbage containers are in place collecting 4,127 tonnes of material in 2014. All City parks have 360 L (96
gallon) wheeled carts that are emptied by a semi-automatic collection system. These carts are the same
as the ones used in the residential curbside recycling program and accept the same material as the
residential program (plastic bottles, jugs, jars, tubs and lids; milk, juice, soup cartons and boxes; glass
bottles and jars; metal, cardboard food and beverage containers; aluminum trays, pie plates and roasting
pans; soft stretchy plastic; foam polystyrene; clean plastic “clam shell” containers; flattened corrugated
cardboard; books and telephone directories; and newspaper and fine paper), There was no need for
extensive public education as park users were already aware that the blue bin is designated for recycling
while the black bin is designated for garbage, just like the residential program.

Toronto Park Collection System
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Toronto Parks Collection System Signage

This Parks Collection System Program received a Bronze Collection System Category Solid Waste
Association of North America (SWANA) Excellence Award in 2015.

Subway

The quantity of newsprint in the subway system increased significantly in August 2000 with the
introduction of free commuter newspapers. Although the City had blue newspaper bins in the subway
system, these bins were no longer as effective at capturing cans/bottles and additional newsprint because
they were not located next to waste containers.

To capture more newsprint and other recyclables, in 2005 the City installed a new style recycling centres
that use the single stream recycling concept similar to the City’s Blue Bin program.
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Toronto Subway Recycling Centre

Township of Langley, BC (Pop: 117,285 in 2016) — With the launch of a new Public Spaces Waste
Management Strategy the Township is testing new receptacles throughout the Walnut Grove Community
from April to September 2017.
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Langley Public Spaces Pilot Project Receptacles

Dog waste containers are part of the bin system as pet waste is a prohibited material from regional
landfills and Township public spaces garbage loads typically contain 40-50% dog waste (Township of
Langley, 2017). With this pilot residents will have a designated container for dog waste and the material
can be separated, then be disposed of correctly.

It was determined through staff field tests that the bin system used in this pilot project is the preferred
option based on successful sorting by the public, ease of operations, aesthetics and customization
options (Township of Langley, 2017). It is anticipated that the new receptacles will be discussed with local
business associations and an onsite survey will take place with the public to determine the success of the
pilot.

Resources
United States Environmental Protection Agency — The outreach initiative “Recycle on the Go” assists

government officials establish public spaces recycling including parks, stadiums, convention centres,
airports and other transportation hubs, shopping centers.
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Contact

Thomas Oretsky T: (805) 564-5669

Environmental Specialist toretsky@santabarbaraca.gov
City of Santa Barbara

1221 Annacapa Street, 2" Floor
Santa Barbara, CA 93101
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Zero Waste Public Events

San Francisco, California
Population: 805,235 (2010)

Definition

The City requires, as part of special events permits, for organizers to include waste reduction and
diversion elements. Examples are reusable or compostable dishes and cutlery, and collection programs
for recyclables and organics.

Description

The City's special event ordinance requires that all street fairs and special events show proof of garbage
and recycling services and a recycling training certificate (or letter from the SF environmental registered
recycling provider) has been obtained.

San Francisco Special Events Ordinance No. 73-89 requires any applicant seeking permission for the
temporary use or occupancy of a public street, a street fair or an athletic event within the city and county
that includes the dispensing of beverages or which generates large amounts of other materials to submit
a recycling plan. Recycling plans shall include arrangements for collection and disposition of source
separated recyclables and/or compostables by a service provider or the event organizer. For effective
recycling and composting, clearly labeled recycling and composting receptacles must be sited together
with any trash receptacles in convenient locations.

Mandates

« Special Event Ordinance No. 73- 89, (1989) requires all street closures to have a recycling plan.

« Zero Waste Goal, set by the Board of Supervisors requiring 75% solid waste landfill diversion by
2010 and Zero Waste by 2020.

The City provides mandatory zero waste event training for event producers, caterers, clean-up crews and
other vendors. Applicants of street closure permits with Department of Parking and Traffic and facility use
permits with the Recreation and Park Department or any other city department should also attend.

« Concepts covered in this training include:

« How the Mandatory Recycling and Composting ordinance affects the event
o How to have a water bottle-free event

« Acceptable compostable food service ware and where to purchase

« Tracking the waste diversion rate

« Networking opportunities with event greening companies

A variety of zero waste resources are available for event producers online, including free consultations
with San Francisco Environment staff, signage creation, a Zero Waste Event checklist and a contact list
for approved recyclable and compostable food service ware and a contact list of vendors that sell
compostable or recyclable food service ware and bags.
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Reduction Potential and Quantitative Results

Low reduction potential overall. High reduction potential for event.

Diversion rates vary from event to event and range from 27% to 80%. The factors that attribute to
achieving high diversion rates include:

e Buyin from the Event Producer.

« Requirement for vendors to use ploy lactic acid products and patrticipation in
recycling / composting.

« Well marked recycling stations with good signage.

« Monitors at recycling stations.

« Working with an experienced recycling crew.

« Limit the number of ‘free give-aways’.

Communities with Similar Program

Austin, TX (Pop: 790,390 in 2010) — Austin Resource Recovery’s Event Recycling Program provides
services to improve waste diversion at events including free recycling container loans in partnership with
Keep Austin Beautiful. Additionally, the City offers a rebate of up to $750 for waste reduction / recycling
services at qualifying events.

Boulder, CO (Pop: 97,385 in 2010) — As of January 1, 2016, all City-permitted events must provide
recyclable and compostable collection in compliance with the City’s special events permit requirements.
Zero Waste Special Event Requirements focus on preparing for the event, mobilization/event set-up,
during the event and demobilization after event.

Bow Valley Waste Management Commission, AB — The Bow Valley Waste Management Commission
provides recycling equipment and tracking services to area events. In 2011, it provided full support to 28
Towards Zero Waste Special Events including the Banff Dragon Boat Festival, the Canmore Folk Music
Festival, the Exshaw Annual Graymont Stampede Breakfast and the Trans Rockies Mountain Bike Race.
In total, 6,192 kg was recycled giving a 73% diversion rates for the 28 events combined.

Jasper, AB (Pop: 4,590 in 2016) — Jasper has made efforts to host special events as Toward Zero Waste
Events, and encourages others to do the same. As part of these efforts, the Municipality, together with
Parks Canada, developed “Towards Zero Waste Events” guidelines that outline how event planners can
make their event a Zero Waste Event. As an example, the Municipality hosts a Canada Day pancake
breakfast where participants are encouraged to bring their own plates and cutlery, or can rent reusable
plates at the event. Any food waste is collected for composting, and only bulk condiments are used.
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Langley, BC (Pop: 117,285 in 2016) — Anyone in the Township of Langley hosting a small or mid-sized
event (20-500 people) can request to rent a recycling station to collect discarded food, garbage,
containers and paper. Bookings can be made up to six months in advance with a minimum of a two
weeks’ notice required. A $200 refundable deposit is required for up to four recycling stations (frames,

lids, signs and bags).
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Markham, ON (Pop: 328,966 in 2016) —

In 2008 Markham Council committed to implementing zero waste

at special events. Effective January 1, 2009, all food services operations in Town-owned or leased
facilities and Town-run events are required to conform to this Policy. Additionally, all food services for
Town-sponsored events are prohibited from using polystyrene food serving products in favour of reusable

plates, cups and utensils.
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A copy of the Zero Waste Policy: Food and Catering Services is located online.

New York, NY (Pop: 8,175,133 in 2010) — The City requires all street events, including block parties and
street fairs to recycle. Organizers need to contact the Department of Sanitation local District
Superintendent (or designated officer) in the Community Board where the event is to be held at least
three weeks before a planned event.

Metal cans, lightly soiled aluminum foil products, glass bottles and jars, hard-plastic containers and food
and beverage cartons must be reycled. Corrugated cardboard (flattened and bundled with rope or twine)
is also required.

Organizers need to provide recycling bins, garbage cans and bags. As long as they are properly labelled
and are lined with the required clear bags, different types of containers are suitable for collecting
recycling. Recycling signage must be clearly labelled and lettering must be at least four inches high for
enhanced visibility.

Several recycling collection services are available for events:

« The Department of Sanitation can pick-up recycling every night of the event (fees may be
incurred for this service)

o Place recycling out on the usual collection day, storing it off the street until the night before
Department of Sanitation’s regularly scheduled collection

« Get permission from the District Superintendent to bring recycling to a local Department of
Sanitation facility yourself

« Hire a private carter or recycling company to pick-up the recycling. Organizer must receive
approval from the District Superintendent for the collection time and place.

San José, CA (Pop: 945,942 in 2016) — The Green Event Certification formally acknowledged events that
strive to reduce environmental impacts and help the city achieve its zero waste goals. The city offered
three event certification levels that demonstrate commitment to green practices.

Going Green Certification — event organizers arrange for recycling collection service, require vendors to
use recyclable #1 plastic cups for cold beverages 70z and larger and ban the use of Polystyrene. Events
have a goal to achieve a minimum of 25% waste reduction.

Green Event Certification — in addition to the practices listed for Going Green, event organizers are to
require vendors to use approved compostable service-ware, implement a composting program, provide
education and environmental awareness and provide adequate recycling staff or volunteers at the event.
Events have a goal to achieve a minimum of 50% waste reduction.
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Zero Waste Certification — in addition to the best practices listed for Green Event, event organizers
require all vendors to use only recyclable and compostable materials and collect and recycle cooking oil,
prohibit single-use plastic water bottles and use water stations, provide an interactive activity to raise
environmental awareness and implement solar alternatives (panels, generators, stages) to generate
electricity during the event. Events have a goal to achieve a minimum of 75% waste reduction.

{coingGreenEvene |-, | GreenEvent |- _{7eroWasteEvent|-
~~ CERTIFIED “~\ /"~ CERTIFIED “~\ / = CERTIFIED ~

San Jose Event Certification Logos

For each certification, a Material Diversion Report is due to the Environmental Services Department
within 10 days after completion of an event so that the City and State can evaluate the type of materials
collected and the success of events in diverting materials from landfill through waste prevention,
reduction, recycling and composting efforts.

The certification program has since been discontinued and replaced by the Zero Waste Event Program
which requires all city events to comply with the program components.

To assist event organizers, the City offers an Eco-Station Loan program for local events to enable access
to recycling and composting collection. Eco-Stations come with corresponding color-coded signs, lids and
bags.

i

Strive for Zaro Waste

COmEJOSt

San José Bag Eco-Station Loan for Special Events
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San José Eco-Station Signage

Special events held in San José are successful in reducing waste:

o San José Jazz Festival diverted 92% in 2011.
« Cinco de Mayo event diverted 78% in 2010.
e |AHF ltalian Family Festa diverted 86% in 2011.

San Diego, CA (Pop: 1,307,402 in 2010) — Beginning February 18, 2008 the City of San Diego Recycling
Ordinance requires that the responsible person for a community event must provide recycling containers
throughout the venue.

The ordinance applies to special events held on public property that requires a permit from the City of
San Diego. Typical events include runs, walks, triathlons, festivals and parades.

The recycling ordinance requires that:

1) The number of recycling containers at special events be equal to the number of garbage cans.
2) Recycling and garbage containers must be placed next to each other throughout the event.

3) Each recyclable container must be clearly identified as a recycling receptacle and display a list of
recyclable material accepted.

4) Organizers can determine types of recyclables to be collected, as long as the recyclables include
aluminum and metal; cans, glass and plastic bottles and jars.

5) The event’s coordinator must ensure that all recyclable materials are delivered to a recycling
facility, and not to the landfill.

The City provides online resources including signage, signage guidelines, list of special events collection
services and a compliance video to assist special event with recycling.

San Francisco, CA — The June 2009 Mandatory Recycling and Composting Ordinance 100-09 requires
that recyclables, compostables and garbage be separated at events and that event coordinators are
required to attend free zero waste training. Concepts covered in the training include:

« How the Mandatory Recycling and Composting Ordinance affects the event
« How to have a water bottle-free event

« Acceptable compostable food service waste and where to purchase

« Tracking event waste diversion rate

« Networking opportunities with event greening businesses.

The City of San Francisco website provides sign making options, a Zero Waste checklist, a list of vendors
of compostable or recyclable food service ware and bags, and a list of approved recyclable and
compostable food service ware.
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We are composting to reduce waste

San Francisco Restroom Paper Towel Compost Sticker

St. Louis County, MO (Pop: 998,954 in 2010) — St. Louis County began collecting recyclables at public
events early last year. The Department of Health awarded a grant to the non-profit St. Louis Earth Day
organization to manage recycling at eight county events throughout the year. The program uses single-
stream collection bins, in which different types of recyclables can be placed.

The bins are easily portable, clearly marked and hold transparent bags. The program recycles beverage
containers, cardboard, paper, spent cooking oil, and metal food-prep items from event vendors and
attendees. In the program's first year, about 11 tons of recyclable material was diverted with eight events.
The 2008 goal is to bring the program to at least 25 regional events, divert a minimum of 50 tons, and
impact nearly two million people.

Toronto, ON (Pop: 2,731,571 in 2016) — City of Toronto staff provide technical assistance, coordination
and support for special events. Waste Management Plan for Street Events and Waste Management Plan
for Runs/Walks application forms are located online. Permits for events will not be issued until a Waste
Management Plan is submitted and approved by Solid Waste Management Services. A four to six week
timeline is recommended for the Waste Management Plan submission prior to the event. The Special
Events Waste Diversion Handbook is available to organizers to assist with completing the Waste
Management Plan.

Vancouver, BC (Pop: 631,486 in 2016) — The City of Vancouver has an online Green Events Planning
Guide to assist with planning, carrying out and assessing a green event. As part of the event application
organizers must explain how waste will be managed to hold a more sustainable event. The City can
provide the event with food scraps, recycling and garbage bins and then remove the bins and its contents
after the event. Costs depend on how many bins are pickups are needed and if any recycling bins are
contaminated with garbage. Private businesses can also manage event waste and recycling services.

Limited equipment, such as, water fountains, bike racks and signhage from the City can be rented by event
organizers.

Green Events
Planning Guide

@D sreenest
e CITY

Vancouver Green Events Planning Guide
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West Yellowhead Recycles, AB — West Yellowhead Recycles has two recycling trailers with eight slots
and changeable magnetic signs to tailor the trailer to meet event needs. These trailers are available at no
charge to anyone in Yellowhead County, Edson, Hinton and Jasper. A rental agreement must be signed
and the event is responsible for picking the trailer up. Blue Rubbermaid Recycling bins, 32 gallon, are
also available at no charge for any event located in Hinton, Edson, Jasper and Wildwood, while compost
bins are available for events in Edson, Hinton, Jasper and Yellowhead County.

West Yellowhead Recycles Recycling Trailer and 32 Gallon Recycling bins Available for Events

“Tips to Make the Your Event Wastless” are also available on line.

Whole Earth Festival — The Whole Earth Festival (WEF) is a public event that takes place over three
days on the Mother’s Day weekend on the University of California, Davis (UC Davis) campus. The event,
attracts over 30,000 people and is planned and coordinated by a group of students with the help of
Karma Patrol volunteers.

A much-emphasized aspect of WEF is the integrated solid waste prevention plan for minimizing
waste generation at the festival while educating festival goers on ways they can lower their own
ecological footprint.

Food waste composting, beverage container and cardboard recycling, reusable dishware and
compostable dishware (used only if reusable dishware cannot keep up with demand) are some of the
techniques utilized to achieve 97% diversion in 2008. As list of historical waste diversion is listed below.

g
2003 95.5
2004 96.5
2005 97.1
2006 97.4
2007 98.1
2008 97.0

(Downey, 2008)
Resources

Auckland City Council — Guideline for Working Towards Zero Waste Events (2008).

CalRecycle — Recycling at Special Events: A Model for Local Government Recycling and Waste
Reduction (2002)
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Green Calgary’s Event Greening Guide provides tips and resources.

United States Environmental Protection Agency — The outreach initiative “Recycle on the Go” assists
government officials establish special events recycling opportunities.

Contact
San Francisco Environment T: (415) 355-3700
11 Grove Street environment@ sfgov.org
San Francisco, CA 94102
USA
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Best Practices: Residential Waste Reduction / Diversion

Backyard Composting

Fredericton, New Brunswick
Population: 58,220 (2016)

Definition

Some municipalities aggressively promote backyard composting, with some hosting sales of subsidized
composters to their residents to encourage backyard composting. Education of residents purchasing the
composters is important to ensure they have an understanding of how to properly use the bin.

Description

The City of Fredericton in cooperation with the Fredericton Backyard Composters (FBYC) offers an
annual one-day subsidized composter sale in May to residents for $30/composter. Remaining Earth
Machine composters are available on a first come first served basis until sold. In 2008, the composters
were purchased wholesale for $33/unit plus taxes from Norseman Plastics in Ontario.

Both organizations have a permanent joint backyard composting display that provides examples of
various types of backyard composters and information on successful backyard composting at the
Fredericton Regional Sanitary Landfill.

The City of Fredericton facilitates and finances FBYC volunteer group. In 2008, $13,000 was allocated to
the group for purchasing composters and all communication and education activities.

The FBYC present Master Composter training every second year and also provide workshops and
presentations to schools and service groups. Seventy community members have been trained as master
composters and in exchange for the free training each Master Composter provides 40 hours of volunteer
time to backyard composting related activities. For instance, composter display site clean-up day,
residential education, and when the one-day backyard composter sale started, the FBYC called owners
12 months after the purchase of the composter regarding use, comments and concerns. It was
determined through these surveys that the City of Fredericton was on the right track offering composters
to residents.

Reduction Potential and Quantitative Results

Low to medium reduction potential depends on subsidy level and supporting education. Works well in
conjunction with Master Composter type program.

The first backyard composter sale took place in 1992 with 2,000 composters sold during the early years.
The number of composters eventually decreased to 600 and in 2008, 250 composters were ordered.

Lessons Learned

« Beware if considering subsidized backyard composter sale that is being funded by residents
that residents from other communities close by that do not have this program may purchase
composters. Not a problem if City receives provincial funding, then program can be open to
all residents. One option is to request to see drivers’ license before purchasing composter.

« One-day sale complements FBYC Master Composter program.

« Good relationship to have City fund program an FBYC volunteers staff one-day sales.
Be prepared that City staff may need to fill in if not enough volunteers are available.
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« Consider if City should be in the business of selling composters or if this should be something
that the private sector sells.

« Consider using a debit machine at the sale to allow payment choice to residents.

« Beware that volunteer group numbers dwindle over time and there is the constant need to have
fresh faces with new ideas.

Communities with Similar Program

Brantford, ON (Pop: 97,496 in 2016) — On May 5, 2012 the City of Brantford will hold a one day
Composter Sale to all City residents (proof of residency is required). Composters will be sold for $20.

Boulder County, CO (Pop: 294,567 in 2010) — Boulder County is hosting a one day backyard composter
sale on Earth Day, April 22, 2012. Soilsaver compost bins will be sold for $50 at the Boulder County
Recycling Center. To support the sale the County is offering compost workshops throughout the County:
April 19 (Broomfield), April 22 (Boulder), April 26 (Longmont), April 28 (Lafayette) and May 1 (Boulder).

In 2017, Boulder County provides online backyard composting education and promotes the Get the Dirt
on Composting brochure. Residents can also purchase a maximum of two Soilsaver composters for $55
each at the Boulder County Recycling Center.

adam)
e e
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Boulder County Get the Dirt on Composting Brochure (2015) and Soil Saver Composter

Calgary, AB (Pop: 1,239,220 in 2016) — The City of Calgary, in partnership with ORBIS Corporation
(formerly Norseman Plastics) and Green Calgary (formerly Clean Calgary), offered residents a one-day
truckload backyard composter sale. On June 21, 2008, 6,000 Earth Machine composters were sold at six
locations throughout the city for a subsidized rate of $25 (GST included).

Earth Machine

In 2012, The City sold Garden Gourmet composters online for $40 (delivered to door) and also provided
composting information on their website. Green Calgary offered 10 community composter / rain barrel
sales events throughout the spring and summer and one-day truckload sale on May 12, 2012.
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Garden Gourmet Backyard Composter

This program began in 1999 and to date over 65,000 composters have been sold to Calgarians.

In 2017, the City of Calgary promotes backyard composting education online and recommends
purchasing backyard composters at home improvement stores and the Green Calgary EcoStore which
sells the Soil Saver Composter for $75. Green Calgary continues its annual community composter /
rain barrel sales with ten events from April 21 to June 24 at various Calgary locations.

Chilliwack, BC (Pop: 83,788 in 2016) — The City of Chilliwack in cooperation with Fraser Cheam Soil
& Fibre Ltd. sell Earth Machine backyard composters year round at the Parr Road Green Depot for
$44 plus tax.

County of Olmsted, MN (Pop: 144,248 in 2010) — A one day backyard composter and rain barrel
truckload sale took place at the Olmsted County Fairgrounds in June 2010. Earth Machines were sold
for $40 and Systern Rain Barrels for $45. To avoid lineups residents could preorder a composter or
rain barrel.

s plessed to hast a
BACKYARD COMPOST
BIN and RAIN BARREL

rackiond sate

Saturday, June 5, 2010

9am-3pm

County of Olmsted Composter and Rain Barrel Sale Promotion

Guelph, ON (Pop: 131,794 in 2016) — In the past, The City of Guelph Waste Resource Innovation
Centre hosted three Eco Days (May 19, August 4 and October 13, 2008) each year to promote e-waste
recycling, recycling facility tours, goods exchange weekends and rain barrel and backyard composter
sales.

In 2017, Earth Machine backyard composters can be purchased at the Waste Resource Innovation
Centre ($45) and year-round at ARC Industries (prices may vary). Basic composting information is
available online along with the Orange you Interested in Composting? brochure.

Appendix D - 68


http://www.calgary.ca/UEP/WRS/Pages/Recycling-information/Residential-services/Organics-recycling/Backyard-Composting-in-Calgary.aspx
http://guelph.ca/wp-content/uploads/CompostingBrochure.pdf

Strategic Waste Management Plan (SWMP) — Appendix

The City of Yellowknife

SENDROEN G f FEHED VX2 T 1O WITE OOHPISTEE WHTE 6 X (WA TF:
pom g S oy poamge Tt ety i iy e
e ’_.____,,- 1‘-|-uu-|—l‘—uu-|-|. T ye——— i e o . °
« e anvn gy I e s e e 3 _— . Ui TNl Ly o sy e of
ooy A} e g L o e, et _v‘-_hﬂ*“—‘lﬂ'ﬂi hw'-‘:‘-wmﬁr.
" » o ool 1 e ke ypd g - o cinp o
» Lol v i s = !
vkl anwe m Vil o e o Lo o, : =.—|u|- :ﬁq-—ﬁ.}_.h
o 5 g b LR T COMPOST ¢ Ul ating e e . e .o,
m:;_q—: NOED 8 B0KYED OORPOCTE? L. w:lq.:l.l _n:;:-zmpp._" ) -
i T ——— e Tl R, . E_ W'-mu..;
e S TR . T
-w" . iy . . o - il o el
" o-::u—, e e ., e, . e Himtar e eipebien
. '&7.—. o BAOETET CONPISRE e .
- l:m BETIING STEITED _"'i‘-"
e et ;z =—‘ll 1 i e b
Vo ra o L-F:!:' g - g b o o Doy
- Siepetmt st iy i L Myl s . e ' e
Zﬂ' — - { - o—— L e )y f g it i —
ottty gt Vol == ] e - i :
oy mved. 2%, o coomm iy - ; .
& ookl sk - L it

Guelph Orange You Interested in Composting? Brochure

Regional District of North Okanagan, BC (Pop: 84,354 in 2016) — In 2006, the Regional District offered
a pre-order, pre-pay program for Earth Machine backyard composters for $25. The order deadline was
Friday, April 14" and residents picked-up their composters at two locations on Saturday, April 22",

In 2017, the Regional District of North Okanagan offered a Composter Rebate Program whereby
residents purchase selected composters and vermicomposters (e.g., Garden Gourmet Composter,
Rotating Models, Compost Tumblers, Terra Composter, Free Garden Earth/Earth Machine, Briteland’s
BioBin) from specified retailers and receive a $30 rebate.

Finmas s cr cop o i ol e m el e i
Fagional Dt o Mosth Demmagen, 543 Aterdess Rosd, Colcheran, BT VIS0

—m— 5

Regional District of North Okanagan Composter Rebate Form

San Diego, CA (Pop: 1,307,402 in 2010) — The Compost Bin Voucher Program is year-round and
provides City of San Diego residents with a discount on one of three styles of compost bins. One voucher
per household is allowed with proof of residency required while supplies last. Residents can pick-up the
composter at Dixieline Lumber or Home Center. If a worm bin is selected, an additional voucher will be
provided; good for one pound of red wiggler worms (residents are responsible for the shipping cost of
worms).
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Environmental
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San Diego Backyard Composter Options

The Guide to Backyard Composting is found online.

Saskatoon, SK (Pop: 246,376 in 2016) — The City of Saskatoon hosted an Earth Machine backyard
compost bin sale on May 1, 2010. The bins were sold for $45.

In 2017, the City of Saskatoon offers $20 rebates to Saskatoon residents who purchase a compost bin or
rain barrel from a Saskatoon retailer. Each household is eligible for one rebate per item per year. To
apply, a rebate form must be completed and the receipt must be submitted to the Saskatchewan Waste
Reduction Council who administers the program for the City of Saskatoon.
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Saskatoon Compost Bin and Rain Barrel Rebate Form
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St. John’s, NL (Pop: 108,860 in 2016) — The City of St. John’s, in partnership with the Multi-Material
Stewardship Board and Memorial University Botanical Garden, offer free backyard composting
information sessions to St. John's residents. Thirteen backyard composting sessions were available to

St. John'’s residents only from April 1 — July 18, 2017. They also provide a standard compost bin for $40
or a tumbler bun for $55 (HST included).

St. John’s Tumbler Composter

Contact

Julie Baker T: (506) 460-2447 (W)
Landscsape Horticulturist T: (506) 470-1469 (C)
City of Fredericton julie.baker@fredericton.ca
Parks & Trees Division

P.O. Box 130

Fredericton, NB E3B 4Y7
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Depot Recycling Systems (Expanded Drop-off Facilities)

Banff, Alberta
Population: 7,851 (2016)

Definition

Increased number of locations and/or number bins at each drop-off location. May include unique
materials collected or unique way materials are collected.

Description

The Town of Banff recycling program started with two large recycling drop-off depots. In 2008,
it expanded to 18 mini-depots and then to 36 mini-depots in 2009 and 39 mini-depots in 2010.
Depot collection bins are bear proof.

Today, mini recycling depots are located throughout Banff accepting mixed paper (newsprint, office
paper, magazines, cardboard), mixed containers (plastic, metal food cans, drink cans and Tetra Packs)
and glass (bottles and jars); one in each neighbourhood. Almost all Banff residents are within a five-
minute walk from a recycling bin. Additionally, the Town operates two large recycling depots.

Town of Banff .
Community Recycling Locations

Banff Recycling and Organics Bin Location Map
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Banff Neighbourhood Mini-Depot Banff Large Recycling Depot

In order to assist residents with recycling opportunities, the Town has developed an extensive list of
materials accepted, as seen in the table below.

Town of Banff Accepted Recycling Materials

Clean and dry newspaper
Advertising inserts

Brown paper grocery bags

Pet food bags (no plastic liners)

Clean and dry paper (okay to leave staples)
White or coloured paper

Photocopies

Receipts

Windowed envelopes

Envelopes (without padding)

File folders

Fax paper

Post-It™ notes

Shredded office paper

Photocopy paper wrapping (ream wrap)

Magazines

Gift wrap

Glossy fax paper

Glossy flyers and brochures
Catalogues

Phone books

Soft cover and paperback books
Junk mail

Clean, dry and flattened cardboard

Boxboard, shoe, detergent, product boxes etc.

All food item boxes such as cereal, crackers, beer,
pasta etc.

Corrugated cardboard boxes

Clean pizza boxes

Toilet rolls and paper towel rolls

Cardboard egg cartons and drink trays

Mixed paper Newsprint

Office paper

Magazines

Cardboard

Appendix D - 73



@ sonnevera international corp.

Town of Banff Accepted Recycling Materials

Mixed containers Plastics e Plastic bottles, plastic food jars, plastic containers,
plastic tubs and milk jugs with Mobius Loop and
number 1, 2, 3,4, 5,6 and 7.

e Margarine, ice cream, yogurt containers; ketchup,
shampoo bottles etc.

e Remove lids and rinse all containers

Metal food cans e Fruit cups, ribbed food cans, aerosol cans and other
small pieces of metal such as pie plates
e Don’'t need to remove labels, but cans should be clean

Drink cans & e Beer and soda cans
beverage e Leave tabs on cans
Tetra Paks e Soy and rice milk containers
e Juice boxes
¢ Remove all straws, caps and lids
e Rinse and flatten
e Non-beverage Tetra Paks are not accepted (Soup,
whipped topping)
Glass Glass bottles and | ®  All glass jars and bottles
jars ¢ You don’'t have to worry about removing labels, but jars

should be clean and lids removed

With backyard composting not permitted in Banff National Park due to compost attracting wildlife, the
Town of Banff provides residential drop-off food collection at five bins located around town. Residents can
collect food in a reusable plastic container or a Greenlid compostable compost bin that can be tossed
directly into the food bin. No plastic bags are allowed.

Banff Greenlid Compostable Bin Banff Food Bin
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These bins accept the materials listed below.

Town of Banff Accepted Food Materials

Vegetables e Raw and cooked vegetables
e Pits, peelings, rinds, tops, cores and husks
e Pumpkins, tomatoes, squash, popcorn, potato chips etc.

Fruits e Raw and cooked fruits
Pits, peelings, rinds, tops and cores
e Pineapples, bananas, apples, oranges, mangos, pears etc.

Grains ¢ Rice, breads, cereal, noodles, toast, tortillas, baked goods, pastries, pies
etc.

Miscellaneous Coffee grounds and filters

Tea bags and leaves

Cheese

Paper soiled with food

Eggshells

Popsicles and stir sticks (wooden only)

Small bones (e.qg., poultry)

The Town collects the food waste and turns it into a high quality fertilizer through the N-Viro biosolids and
food waste recycling process. The Ministry of Environment and Parks Canada approved the N-Viro
installation and process in Banff in 2013 and the Town has signed a five-year agreement with the
company.

Reduction Potential and Quantitative Results

Low reduction potential; could be medium if accompanied by user-pay or other incentive program.

In 2010 the Town residential recycling program diverted 1122 tonnes of cardboard, 261 tonnes of mixed
paper, 398 tonnes of metal, 65 tonnes of mixed plastic and 88 tonnes of glass.

The Town of Banff diverts almost 50% of waste from the landfill (Town of Banff, 2017a).

In 2015, 309 kg/person was diverted from landfill. Contaminants in food waste, like plastic bags, continue
to pose problems. An estimated 20% of residential and commercial food waste collected is landfilled due
to contaminates (Town of Banff, 2017b).

Lessons Learned

« Public education is constantly needed.
« Place a garbage bin next to recycling bins.
« Good bin signage is important; still seem to have significant contamination.

« Since residents share recycling and garbage bins at the neighbourhood mini depots it’s difficult to
reward residents individually.

Communities with Similar Program

Albert County (Pop: 28,846 in 2011) and Westmorland County, NB (Pop: 144,158 in 2016) — The
Mobile Eco-Depot program launched August 30-31, 2017 with its first event in Salisbury, NB. The Mobile
Eco-Depot will be in each region once a month, visiting a different community every week on Wednesday
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and Thursday from 12:00pm-8:00pm. Residents of both counties are welcome at any Mobile Eco-Depot
event, not just the one closest to them or their in community.

€c0360| MOBILE &C O-DEPOT "=+
- _COLLECTION SCHEDULE

Eco360 Mobile eco-depot Collection Schedule

There is no fee to residents (commercial sector not allowed) to visit any Mobile Eco-Depot to dispose of
the following items (up to a ¥ tonne truck and utility trailer load):

« Appliances (limit of one of each type per Household Hazardous Waste (batteries,

client) — fridge, stove, freezer, cooking oil, aerosols, paint, light bulbs,
dishwasher, wall over, water cooler, fertilizer, chemicals, CFL bulbs, propane
microwave, water heater, humidifier, tanks etc.)
dehumidifier, washer, dryer, BBQ etc.) . Carand truck tires (maximum of 20"

« Electronic waste (TVs, computer diameter)
monitors, hard drives, DVD players, «  Brush/branches and yard waste
gaming consoles and anything else that . Ashes

plugs in or requires batteries)
« Furniture (couch, chair, mattress, box

spring, dresser, table and chair etc.) X ,
«  Small household machinery (must be + Cooking ol

emptied of oil and gas, snow blower, lawn +  Metal

mower, whipper shipper etc.) «  *No car parts, gas tanks, residential oil
«  Construction demolition and renovation tanks, regular curbside waste or

waste (gypsum board, wood, woo deck, commercial waste

windows, doors, shingles, heat pump,

water pump etc.)

« Clear glass only
« Cardboard and paper

Sorted and separated loads by material are requested for easy unloading.
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The first five events were visited by a total of 916 vehicles which retrieved and disposed of over 47 tonnes
of materials, including seven and a half tonnes of hazardous waste which was diverted from the landfill
(eco360, 2017).

For sorting information, collection schedules and reminders download the Eco360 app from the App Store
or Google Play.

When is collection day?

éh

Now, sorting waste is

EASY AS
00

| ecosio

Bismarck, ND (Pop: 61,272 in 2010) — In 1996 to 1997 the City of Bismarck started collecting
recyclables. The City offered residents drop-off recycling at 16 unmanned sites. Trailers accept aluminum
beverage cans and tins cans, corrugated cardboard, newspapers and plastics (#1 and #2 bottles with a
neck). Of the 16 sites, five have plastic recycling.

In the late 1980s the City started grass and leaves collection. Residential grass and leaves were
collected, typically April to October, at 23 unmanned sites throughout the city. City owned 6 yd — 8 yd
containers are used and the mobile homes parks have 3 yd — 4yd containers. This is a voluntary program
and the materials collected at the sites are composted at the City landfill and used as mulch at the landfill
and at Lincoln Oakes Nursery. Commercial haulers and lawn mowing businesses are not allowed to use
the containers and must take their yard waste to the landfill or Lincoln Oakes Nursery.

In 2017, residents have nine single-sort (no sorting needed) drop-off recycling locations throughout the
city. These locations are strictly for residential use, not commercial use. The following materials are
accepted:

e Aluminum food and « Magazines « Shredded paper
beverage containers . Mail (in paper bag and
. Food and beverage . Newsprint stapled close)
cartons . Corrugated cardboard « Telephone books
« Catalogs . Printer and copier paper Tin / ferrous (iron)
«  Cereal boxes «  Paper without wax liners cans
« Glass (brown, clear, green) . Plastic bottles
food and beverage containers, tubs and lids
containers H#1-#7

This program complements a residential single-sort curbside recycling collection service.
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Bismarck Drop-off Recycling Container

Additionally, 18 yard waste drop-off sites for flowers, garden waste, grass and leaves are located
throughout the city.

City staff collects the materials from the recycling trailers and yard waste containers and transports it
to local recyclers or the landfill composting site. Both programs are funded partly through a $13.00/month
garbage fee on the utility bill and landfill tipping fees.

Each Bismarck family is allowed one free load (1/4 pick-up truck or three garbage containers) of compost
annually from the City landfill.

Calgary, AB (Pop: 1,239,220 in 2016) - Thirty-nine community single-sort drop-off recycling locations are
available to residents that accept the following materials:

o Plastics (#1-#7, excluding foam cups, « Glass jars and bottles
containers or packaging) « Metal food cans and foil
« Plastic bags « Beverage containers

« Paper and cardboard

Calgary Google Maps Community Recycling Drop-off Depot Locations

This program complements a residential single-sort curbside recycling collection service.

Effective January 2015, the Waste and Recycling Bylaw prohibits private recycling companies from
leaving material at Community Recycling Depots.
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Plastic jugs, bottles
and food containers

Calgary Recycling Drop-off Depot

Cochrane, AB (Pop: 25,853 in 2016) — The Town of Cochrane’s Eco Centre currently accepts over 40
materials including the following:

Fibre Plastic
« Newsprint & newspaper « Plastic wrap, plastic film and film foam,
« Corrugated cardboard resealable bags, grocery bags
- Boxes and tubes « Plastic jugs & bottles, plastic tubs & pails,
. Egg cartons plastic cutlery
« Coloured paper, wrapping paper, brown Metal
paper « Food cans
« Envelopes & junk mail « Tin foil & pie plates
« Magazines, phonebooks « Ferrous and non-ferrous scrap metal
. Office paper, shredded paper Beverage containers
«  Soup labels « Pop, beer, wine & juice bottles
Glass « Milk & juice cartons
o Food bottles & jars o Tetra packs
Electronics Other
« Monitors, CPUs, laptops « Lead-acid batteries
o Printers & faxes « Eyeglasses
« Keyboards, cables & mice « Rechargeable & alkaline household
« TVs batteries
o Printer cartridges o Cell phones
o Cell phones « Infant car seats
Household Hazardous Waste «  Fluorescent tubes & CFLs
« Paint, cans, aerosol « Books, clothing, bicycles
« Chemicals « Yard waste (including seasonal Christmas

tree program)
« Food waste, including cooking oil
« Propane Tanks
« Appliances
« Grease and cooking olil

o Fertilizers

« Used motor oil, filters & containers
« Used antifreeze

« Pesticide containers

Cochrane is also the only Calgary-area Eco Centre that accepts EPS packing foam, peanuts, foam
servingware, take-out containers, meat trays, egg cartons, clamshell containers and styrofoam insulation.

Appendix D - 79



8

sonnevera international corp.

Jasper, AB (Pop: 4,590 in 2016) — Residents drop off cardboard and boxboard, paper and newsprint,
beverage containers, tin and aluminum, glass and batteries at two recycling depots. Kitchen organics
(fruit and vegetable peels, coffee grounds and filters, tea bags and leaves, egg shells, dairy and meat, no
animal waste or bones) drop off locations are found though out the community and can also be dropped
off at the two recycling depots. Depot collection bins are bear proof.
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'KITCHEN COMPOST ONLY

 FRUIT/VEGETABLE PEELS & RINDS — NO ANIMAL WASTE

Jasper Recycling Bins and Depot Community Kitchen Compost Bin

Kamloops, BC (Pop: 90,280 in 2016) — Effective April 2017, glass and plastic film is no longer accepted
in curbside carts or at City recycling depots. In order to recycle these materials, private depots, The
General Grants Recycling Depot (North Shore & Sahali) and Lorne Street Bottle Depot now accept clear
and coloured non-deposit glass bottles and jars and plastic bags and overwrap (e.g., outer wrap on
mattresses and furniture, plastic wrap for magazines and catalogues) for recycling. Foam packaging (e.g.,
food containers and trays and shipping cushion packaging), mixed recycling and electronic waste are also
accepted at private depots. The Lorne Street Bottle Depot accepts paint as well.

Lethbridge, AB (Pop: 92,729 in 2016) — In addition to a Waste and Recycling Centre (formerly the
Lethbridge Regional Landfill), three unmanned drop-off recycling stations collect cardboard, clear glass,
metal, paper, plastic and plastic bags. In 2016, 12,894 t of recyclables were received at the Waste and
Recycling Centre, up 2,107 tonnes from 2015 (City of Lethbridge, 2017).
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Lethbridge Recycling Station and Yard Waste Site Location Map
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Lethbridge Recycling Station Lethbridge Plastics Signage Lethbridge Cardboard
Sighage

Three seasonal (April 1 — November 30) yard waste sites, located at the drop-off recycling stations,
accept leaves, grass, branches (up to 8” in diameter), garden trimmings (including weeds), clean
pumpkins (not painted) and fallen fruit (removed from tree branches). Yard waste is composted by the
City and used in City parks and planting beds. Branches are recycled into wood fibre mulch that may be
available to residents at the yard waste site, as supplies permit. Wood mulch is also available and free for
the taking at Peenaquim Park when supply is available.

London, ON (Pop: 383,822 in 2016) — In addition to a curbside recycling program, the City of London
also has four drop-off locations that accept various waste streams including blue box recyclables; yard
waste; electronics; renovation, construction and roofing materials; scrap metal and household garbage.

Markham, ON (Pop: 328,966 in 2016) — The City of Markham has four Community Recycling Depots that
collect all Blue Box items (mixed paper and containers), cardboard, cellphones, fluorescent lights and
tubes, household batteries, ink cartridges, polystyrene (Styrofoam), plastic bags, scrap metal, textiles and
tires.

In 2016 Markham received a $67,000 matching grant from the Federation of Canadian Municipalities to
assist with development of a textile recycling program. This program launched on October 18, 2017 with
custom dedicated textiles collection bins. By the end of 2017 there will be over 50 Markham managed
donation bins across the community located on City property (e.g., Community Recycling Depots, fire
stations, community centres). Markham donation bins are also at 60 multi-residential properties with more
locations expected by the end of 2017.

Markham Textile Recycling Bins
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Markham

Recycles Textiles!
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textlles will no longer be accepted for curbside sonates.
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Textile
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iz easy!
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* Zanta parkas and pilens
* Shirts, siorts ard sweaters
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{alngiea or palrs)
* Sisaging B3gs and stuffed toys
* Shoes and baots
* Ol rags and oven mitta
* Towei, togues and tadirts

Markham Recycles Textiles! Education Brochure

Markham partnered with the Salvation Army and Canadian Diabetes Association to collect and recycle
all donated textiles ant no cost to the City. The new state-of-the-art bins are available 24/7 and contain
special volume sensors that electronically signal when the bin requires servicing and calculates the
volume donated. It also has solar-powered security cameras to help prevent illegal dumping and
vandalism.

The Textile Recycling Program accepts the following items:

Clothing Footwear Household Textiles Accessories
o Active wear o Athletic shoes « Aprons o Backpacks
« Bathing suits « Boots e Bedding o Belts
« Bathrobes o Cleats o Bibs o Gloves
o Coats o Dress shoes « Blankets « Hats
o Dresses o High heels « Comforters o Jewellery
« Jeans o Loafers e Curtains « Mittens
« Pants ¢ Running shoes « Cushions « Purses
o Parkas o Slip-ons « Mats e Scarves
«  Shirts « Slippers o Oven mitts o Ties
o  Skirts e Sneakers « Pillows « Toques
e Socks (single or «  Sewing fabric
pairs) «  Sleeping bags
« Sweaters « Stuffed toys
° T-shirts ° Towels
o Undergarments . Wash cloths
e Uniforms

All donated textiles are sorted to determine suitability for re-wear, reuse or recycling. Gently used items
are resold through the Salvation Army’s Thrift Store and Value Village locations, where proceeds help
support local food banks, shelter’s children’s camps and addiction treatment facilities. Textiles that are
not suitable for resale are recycled and re-purposed into industrial rags, furniture padding, insulation,
car seats, recycled fabrics and more.
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In less than a year the Textile Recycling Program diverted 1.4 million kilograms of textile waste and is
expected to save the City $86,000 (Javed, 2017).

The success of this unique program prompted the city to be the first in the country, starting the week of
April 17, 2017, to ban unwanted textiles from Markham’s curbside waste collection service. Markham is
the first North American municipality to support textiles recycling by banning textile waste from disposal.
Clear garbage bags containing clothes and household textiles are not collected.

Medicine Hat, AB (Pop: 63,260 in 2016) — Four unmanned residential recycling drop-off locations accept
newsprint, paper products, plastic containers, glass and tin/metal. Roughly 26,000 tonnes of waste is
diverted from landfill annually which equates to about 0.3 tonnes per capita (City of Medicine Hat, 2017).

Olds, AB (Pop: 8,944 in 2016) — The Olds EcoSite, operated by Mountain View Regional Waste
Management, accepts plastic milk jugs, waxed milk cartons, cardboard and boxboard, mixed paper and
newspaper, clear glass, food cans, motor oil, oil filters, batteries and electronics. Additionally throughout
Olds, large green neighbourhood bins labelled “Grass Clippings” are available to accept grass, leaves
and plant waste ONLY. This is a free service offered to residents by the Town of Olds.

Olds Grass Clipping Bin

Rocky View County (Pop: 39,407 in 2016) — CHUCKwagons are mobile recycling bins that act as small-
scale transfer sites at specific times and locations throughout the week. The wagon accepts newsprint,
mixed paper, glass, cardboard, plastic and metal (small items only). Additionally, they accept household
garbage at a fee of one tag per bag (five tags for $15 or 25 tags for $65).

Location Hours

Bearspaw Wednesday, 11:00am-7:00pm

Elbow Valley Saturday, 9:00am-3:00pm

Keoma Sunday, 9:00am-3:00pm
Madden Saturday, 9:00am-3:00pm
Spring HIll Sunday, 9:00am-3:00pm

Rocky View County CHUCKwagon Locations and Hours

Appendix D - 84



Strategic Waste Management Plan (SWMP) — Appendix
The City of Yellowknife

Contact

Chad Townsend T: (403) 762-1110
Environmental Coordinator chad.townsend@banff.ca
Town of Banff

Box 1260

Banff, AB

TiL 1A1
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User Pay / Volume Limitations

Orillia, Ontario
Population: 31,166 (2016)

Definition

Expand user pay system by reducing the garbage bag limit to one, residents pay for every bag / container
disposed or introducing a variable rate system that charges residents for all waste disposed by bag or
cart.

Description

The City of Orillia’s partial user pay program was implemented in July 1997. Residents were sent 35 tags
(part of property taxes) for use from July to December. After this, one tag per week was mailed to each
household in 50 tag lots. This worked out to 52 tags per year.

Starting July 1, 2000, the number of free tags mailed out to households was reduced from 52 to 40 tags
per year. Council then allowed residents to pick up an additional five free tags per year. In order to
claim the free tags, residents were required to come to City Hall to pick up the tags and had to answer a
mandatory survey as to why they were picking up the free tags. Very few residents, only 17% came for
the free tags and they were mostly large families or wanted 52 tags to cover year. The free tag initiative
was discontinued July 2004.

With the induction of the kitchen organics curbside program in 2009 the City provided residents with 30
garbage tags annually. For the 2017-2018 year (July 1- June 30) each residential and commercial unit
received 20 pink garbage tags, down from 25 garbage tags in 2016-2017. Additional garbage tags can be
purchased in sets of five for $10.00 from the Orillia City Centre, the Waste Diversion Site and select retalil
stores.

| = e e e e—
Orillia Garbage Tags

All garbage requires a City of Orillia garbage tag with the exception of diapers in small clear bags.
Residents may put out tagged garbage containers no larger than 133 L (35 G) with the topmost piece of
waste tagged, or tagged bundles for biweekly collection. A weight limit of 20 kg (44 Ibs) applies.

The system was chosen over a bag limit because bag limits would require that the collection drivers keep
long lists on locations that have more than one household (e.g., duplexes, basement apartments) in order
to effectively enforce the bag limit at each location. Issuing tags to all residents and requiring that all bags
be tagged ensures everyone is treated the same way, and encourages residents to reduce their waste.

Garbage containing more than 30% recycling box and green bin/yard waste materials is not collected.
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Reduction Potential and Quantitative Results

Medium reduction potential.

The tag program has proven to be very successful in encouraging waste reduction. One year after the
start of the program a 25% by weight reduction of garbage was observed along with a 35% increase by
weight for recycling.

Lessons Learned

« There was resistance to begin with when switching to a partial user pay system. After education
efforts residents liked the program as they are not paying for collection and disposal of their
neighbors’ garbage.

« Ensure that adequate residential diversion programs are available with significant education prior
to or in conjunction with tag implementation.

« Be wary of counterfeit tags that residents print on home printer and tags that have been cut in half
and then wrapped around bag neck. The City now uses non-tear paper and ink that does not run.

Communities with Similar Program

Airdrie, AB (Pop: 61,842 in 2016) — In 1998, Airdire implemented a two bag garbage limit per week. The
week of April 3, 2017 brought the start of residential curbside recycling in Airdrie, to complement this
program a one garbage bag (25 kg and 90cm x127cm maximum) per week limit was implemented.
Garbage stickers for additional bags, up to three a week, are purchased for $3.00/sticker at City Hall and
the Public Library, Co-op, Genesis Place and at any Shoppers Drug Mart location.

+ GOOD FOR 1 UNIT OF WASTE THB CITY Please
* IF USING A CAN, TOP ITEM IN I E attach
CAN MUST HAVE TAG ONIT. tag, in
SHAULMISEREVISERLE COMMUNITY n =9/ orrorTuniy the
* GARBAGE OUT BY 7:00 AM. tollowing
™ot 84123 WASTE MANAGEMENT DEPARTMENT ™"
OVER-THE-LIMIT STICKER —_—

Airdrie Bag Tag

On March 20, 2017 City Council approved care and compassion provisions that include:

1) Diaper exemption — Residents that apply for the diaper exemption receive excess waste tags for
one extra garbage bag each week for six months. The household must have two or more children
under the age of four and the exemption must be re-applied for every six months.

2) Medical exemption — Residents that apply for the medical exemption receive excess waste tags
for one extra garbage tag each week for six months. This exemption must be re-applied for every
six months.
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Athens, GA (Pop: 115,452 in 2010) — The Athens-Clarke County unified government provides Athens
residents with a variety of container size options and variable rates for garbage collection.

Average Average 1!\3? rgm%;gi M

Roll Cart Sizes? Number of | Number of . onthly Fee

Bags People and Handicap | for Backyard

Customers Customers

1-20 gallon 1 1 $15.60 $30.60
1-32 gallon 3 2-4 $17.60 $32.60
1-64 gallon 5 5-8 $21.60 $43.60
1-96 gallon 7 10-12 $28.60 $46.60
2-64 gallon 10 12-14 $37.60 $52.60
1-64 gallon and 1-96 gallon 12 14+ $50.60 $65.60

INo roll cart (vacant rate) is $13.60 per month

Athens-Clarke County Variable Garbage Rates

Excess waste bag tags can be purchased for $3.00 per tag.

Overflow stickers are required for all garbage bags left outside of the garbage can. These can be
purchased at the Solid Waste Department Office or the Water Business Office for $2 each.

Curbside recycling services (32 and 96 gallon roll carts) are included for residential garbage customers
at no additional charge.

Austin, TX (Pop: 790,390 in 2010) — A variable rate garbage cart system is available to residents so
they can select the cart size which fits their needs best. Garbage carts sizes and monthly rates are
listed below.

Garbage Cart Size 2017 Monthly Fee
24 gallon $17.90
32 gallon $19.15
64 gallon $24.30
96 gallon $42.85

Austin Variable Rate Garbage Cart Program

If a larger garbage cart is desired, there is a $15 one-time cart exchange fee. If the garbage cart is
downsized to a smaller cart, there is no charge.

Extra garbage bags that do not fit in the garbage cart with lid closed can be placed next to the garbage
cart and tagged with an Extra Garbage Sticker which can be purchased at grocery stores for $4 + tax.
Extra bags without a sticker will be charged a per-bag fee of $9.60 + tax.

Barrie, ON (Pop: 141,434 in 2016) — In 1996 the City of Barrie had no bag limit. In 1997, a two bag limit
was announced with $1 fee for extra garbage tags. In the Fall of 2005 the extra garbage bag tag
increased to $2 per tag followed by the one bag limit and the introduction of the kitchen organics program
in May 2006. A significant lesson learned moving to a one bag limit is to be proactive about a strong
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educational program before the limit is implemented and to ensure that significant staff is available to
answer residential questions in a timely manner.

Effective January 12, 2015, the garbage allowance is two bags or cans per residential dwelling every
other week with a 20 kg (40 Ibs) maximum per bag/can. Additional bag tags are $3.00 each and can be
purchased at a variety of retailers throughout the community.

For more information contact Tracy Quann-Strasser, Waste Reduction Coordinator, at (705) 739-4220
ext. 5822 or tracy.qguann-strasser@barrie.ca

Brockville, ON (Pop: 21,346 in 2016) — A one bag/container (maximum of 23 kg/50 Ibs and 94 L/26 gal)
per week of garbage is allowed. Excess waste bag tags can be purchased for $3.00 per tag. Brush and
hedge trimmings may also be collected on garbage day, and are considered extra garbage if placed with
regular garbage. Bag tags apply to this yard waste if necessary.

Burnaby, BC (Pop: 232,755 in 2016) — In April 2017, the City introduced every other week residential
garbage collection. To promote greater waste reduction and to create incentives, this program offers
residents the flexibility to choose which size garbage container meets their needs best. A pricing structure
based on the size of the carts selected is found below.

Garbage Container Size and Collection Costs
Toter Container Size (Litres) | Disposal Fee
Small 120 $25
Default 180 $75
Medium 240 $205
Large 360 $385

*A five percent discount is applied if the fee is paid on or before the Utility Levy Due Date.

Burnaby Variable Garbage Cart Program
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Burnaby Every Other Week Garbage Collection Brochure

On May 1, 2017, the City started accepting residential requests to make changes to garbage and green
bins with the transition into the new garbage collection program. The toter exchange fee ($50) will be
waiver once during this period. Additionally, the City will maintain the annual garbage disposal fee for the
existing toter size up to a period of two years (until January 2019). After this date, if the resident wishes to
keep the larger garbage toter, the City will apply the applicable Annual Garbage Disposal Fee for that size
garbage toter. This courtesy is only applicable for exchanges where residents up size their garbage toter
by one size (e.g., from 120 L to 180 L or 180 L to 240 L).

Charlottesville, VA (Pop: 43,475 in 2010) — Individual garbage stickers and annual garbage decals are
available at City Hall and many convenience and grocery stores in the Charlottesville area.

Garbage Bag Size Maximum Weight Cost Per Sticker

13 gallon sticker 25 Ibs $1.05

32 gallon sticker 50 Ibs $2.10

Charlottesville Garbage Sticker Options
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The appropriate stickers must be placed on the garbage bags set out for collection. Both types of stickers
are available in sheets of 12, though citizens can purchase as few as one at a time.

An alternative to individual garbage stickers for weekly collection is yellow annual trash decals. The decal
is valid for one fiscal year (July 1 — June 30). Decals must be place on the garbage can residents plan on
using and will bear the address for which they were purchased. Decals cannot be used at any other

address.

32 gallon 50 Ibs $94.50
50 gallon 75 Ibs $147.00
64 gallon 100 Ibs $189.00
96 gallon 150 Ibs $283.50

Annual garbage decals can only be purchased at City Hall and can be purchased at any time of the year
at a pro-rated price.

Charlottesville Annual Garbage Decal Options

July 1 — September 30 $94.50 $147.50 $189.00 $283.50
October 1 — December 31 $68.25 $110.25 $141.75 $204.75
January 1 — March 31 $46.25 $73.50 $94.50 $138.75
April 1 — June 15 $23.25 $36.75 $47.25 $69.75

Charlottesville Annual Garbage Decal Prorated Prices

If the resident moves during the decal year, the old decal can be returned and transferred to a new
address for $5.00. If a decal is lost, stolen or accidentally destroyed residents can obtain a replacement
decal upon filling out an affidavit at the Treasurer’s Office and paying a replacement fee of $5.00.

Chilliwack, BC (Pop: 83,788 in 2016) — Effective May 1, 2017, the following monthly curbside collection
service rates are applicable.

80 L Unlimited 2 containers $18.00
120 L Unlimited 2 containers $18.60
240 L Unlimited 2 conta