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Acronyms/Abbreviations

Definition

C&D

Construction and Demolition (Waste)

FTE

Full Time Equivalent
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Industrial Commercial Institutional

PESTLE

Political, Economic, Social, Technology, Legal, and Environmental

SWMMP

Solid Waste Management Master Plan

SWMS

Solid Waste Management Strategy
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Strengths-Weaknesses-Opportunities-Threats
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LIMITATIONS OF REPORT
This report and its contents are intended for the sole use of the City of Moose Jaw and their agents. Tetra Tech Canada Inc.
(Tetra Tech) does not accept any responsibility for the accuracy of any of the data, the analysis, or the recommendations
contained or referenced in the report when the report is used or relied upon by any Party other than the City of Moose Jaw, or
for any Project other than the proposed development at the subject site. Any such unauthorized use of this report is at the sole
risk of the user. Use of this document is subject to the Limitations on the Use of this Document attached in the Appendix or
Contractual Terms and Conditions executed by both parties.
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1.0

INTRODUCTION

The Solid Waste Management Master Plan (SWMMP) provides a long-term vision for how the City of Moose Jaw
(Moose Jaw or the City), its citizens, and its Solid Waste Utility would like to manage solid waste. Starting in 2017,
the City of Moose Jaw Solid Waste Utility (Solid Waste Utility) has undertaken a process to assess and plan its
current and future services and programs.
The SWMMP process considered existing solid waste management policies and programs; identified and evaluated
options for improvements; and addressed financial implications and program implementation. Once adopted, the
SWMMP serves to guide the solid waste management related activities and policy development in Moose Jaw.

1.1

A Vision for the Solid Waste Utility

An organizational vision provides a high-level view of the purpose and aim of the programs and services provided
by the Utility. An effective vision both provides an ambitious view of the future and represents the genuine desires
of the organization and community that it serves.
The vision of the Solid Waste Utility is to provide a healthy and safe environment for all Moose
Javians by efficiently reducing, reusing, recycling, and disposing of solid waste.

1.2

Pollution Prevention Hierarchy and Targets

The Province of Saskatchewan released a new provincial Solid Waste Management Strategy (SWMS) in January
2020. The strategy outlines a plan for short- and long-term waste management goals over the next 20 years.
“Saskatchewan produces the second-highest amount of waste per capita in Canada – every year each resident
of the province generates at least 842 kilograms of waste, or roughly the weight of 60 regular household bags
of garbage. The strategy was developed to change that statistic and move toward more responsible waste
management.”
The target of the SWMS is a 30% reduction in waste in the province by 2030 and 50% by 2040.
The Vision stated in the SWMS is:
Working together to create a practical, sustainable, integrated solid waste management system that protects the
environment and promotes economic development and innovation opportunities.
The SWMS lists six goals to help move the province or waste disposal and management.
1. Enhance education, awareness and technical understanding of waste management best practices and the risks
of improper practices across Saskatchewan.
2. Encourage regional collaboration to enhance the cost effectiveness of waste management infrastructure.
3. Provide a modern, efficient and effective regulatory system for waste disposal and management.
4. Enhance waste diversion across Saskatchewan.
5. Foster innovative and sustainable solutions to manage waste.
6. Demonstrate government leadership in waste management.
1
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These goals have been considered during the development of this plan and have been used to guide decisions.
Although not listed in the Saskatchewan SWMS, the following graph has been taken from the British Columbia
Ministry of Environment Climate Change Strategy and has been used to explain the waste management hierarchy
that was considered during the development of this plan.

Figure 1-1: The Pollution Prevention Hierarchy
Source: (BC Ministry of Environment and Climate Change Strategy 1)

The SWMMP’s strategies and actions are laid out in Section 5.0 and are presented in the order of the hierarchy:
reduce, reuse, recycle, and residual waste management. Section 6.0 provides information on plan monitoring while
Section 7.0 addresses financing Section 8.0 provides the anticipated implementation schedule.
The implementation of the Saskatchewan SWMS over the proposed 10 and 20-year timeframe is expected to
reduce the annual per person disposal rate from 842 kg per capita to 589 kg/person by 2030 (30%) and
421 kg/person by 2040 (50%).

1.3

Planning Process

The regulation and guidance of Solid Waste Management planning processes varies widely between Canadian
provinces as do the regulations and management structures associated with Solid Waste. In Saskatchewan, no
specific guide to solid waste planning exists nor is there a regulatory requirement to produce a long-term plan that
addresses programs outside of Landfills. This lack of specific guidance allows municipalities and utility staff to define
the scope and focus of Solid Waste Management Planning for their municipality.

1

Ministry of Environment Zero Waste & the Circular Economy (2017) http://www2.gov.bc.ca/gov/content/environment/wastemanagement/zero-waste
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Generally, Solid Waste Management Plans address the generation, collection, and end-of-life for waste generated
by single and multi-family family households. Many municipalities also consider light industrial, commercial,
institutional (ICI), and construction, renovation, and demolition (C&D) wastes in their planning. A long-term plan
must often balance the wants and needs of the community with its willingness and ability to pay for new programs
and services. As such it is necessary for successful plans to engage the public and key stakeholders to understand
their preferences and identify and prioritize potential solutions.

1.3.1 Scope of the Plan
The high-level scope of this SWMMP is defined by the City’s Request for Proposals (RFP) – Engineering Services
for a Solid Waste Management Master Plan (2016) which envisioned the development of a SWMMP to guide short
and long-term operations of a sustainable Solid Waste Utility. The SWMMP was to include a baseline analysis
including public consultation, formulation of strategies for short and long-term operation of the Utility, and the
development of an implementation strategy.
The process to develop the SWMMP evolved over approximately three years:


Initial baseline assessments began in the winter of 2017 with program and facility reviews. A waste composition
study was conducted in Fall 2017.



2018 included an additional summer waste composition study targeted to monitor waste composition changes
following adjustments to collection services, public consultation and communication, and analysis of the
Political, Economic, Social, Technology, Legal, and Environmental (PESTLE) context of the Utility.



Further analysis of the Utility and existing programs and services was completed in 2019.



The SWMMP was completed in 2020.

Over the three years of SWMMP development the City has continued to adjust and improve its solid waste programs
and services. Any changes implemented prior to SWMMP finalization have been reflected in the plan.

1.3.2 History of Solid Waste Planning
The City has undertaken various planning processes for solid waste, and particularly the Sanitary Landfill over the
past decades. Most recently the City commissioned SNC Lavalin to assess to complete a Preliminary Economic
Analysis of Life Cycle Costs for Future Solid Waste Management Options (2016). The options addressed the future
management of the City’s residential and non-residential solid waste through:


Lateral expansion of the existing landfill;



Development of a new local landfill operated by the City;



Development of a new regional landfill operated by the City; and



Development of a transfer station operated by the City with collected waste hauled to a regional facility by a
private company.

The Analysis did not recommend a single option for future development but did recommend that the City increase
landfill tipping fees to align with the Regina Fleet Street Landfill and Loraas Martensville Landfill.
The City’s previous Solid Waste Planning efforts have focused on short-term to medium-term planning for the
Sanitary Landfill with consideration for changing landfill regulations in the province. In 2012 the City commissioned
3
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a long-term strategy for the Sanitary Landfill (KGS 2012). This strategy assesses the impacts of the adoption of the
Saskatchewan Environmental Code on the Sanitary landfill, assesses the facility’s capacity, and estimates future
disposal rates. At the time of the report it was estimated that a new landfill cell would need to be constructed in
2015 or 2016. A previous Feasibility Study – Preliminary Concept Report for the Sanitary Landfill Existing Area
Expansion was prepared in 2006 by MR2-McDonald & Associates (now KGS Group) to address costs and airspace
availability based on several maximum waste elevations. At the time of the report, the maximum available airspace
was 1,414,400 m3 relating to potential 16-18 years of airspace.

2.0

CITY OF MOOSE JAW

The City of Moose Jaw is in south-central Saskatchewan and is the fourth largest city in the province after
Saskatoon, Regina, and Prince Albert. Though Moose Jaw is less than 100 km from Regina, the City is a regional
hub for small surrounding communities and rural regions between the Cities of Regina and Swift Current. The City
is surrounded by the Rural Municipality of Moose Jaw.

2.1

Population and Employment

The City’s population is older than the provincial average with a median age of 41.3 compared to the provincial
average of 37.8. (Statistics Canada 2016). Based on the age distribution of the population the expected natural
population growth is expected to remain low.
70%
60%
50%
40%
30%
20%
10%
0%

0 to 14 years

15 to 64 years
Moose Jaw

65 years and over
Saskatchewan

85 years and over

Figure 2-1: Population Distribution in the City of Moose Jaw

2.1.1 Municipal Growth Strategy Projections
Moose Jaw’s future population was estimated as part of an Offsite Development Levy Study in 2015 2. The
populations presented in Working Paper #1 have been used to inform our projections of Moose Jaw’s population.
The paper states that the population projection was suitable for 10 years but was extended to 50 years “for
consideration of major infrastructure…”. The paper identifies Moose Jaw’s probable growth rate at 0.5% to 1.0%
based on historical census, water demand, and hospital data. The 2061 population is estimated to be 44,170 to
56,610.

2

City of Moose Jaw 2015 Offsite Development Levy Working Paper #1 – Population Projection prepared by DGMercer Eco Research.
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Table 2-1: Moose Jaw's Projected Population (2011 to 2061):
Year

City of Moose Jaw Projected
Population
0.5%

City of Moose Jaw Census
Population 3

R.M. of Moose Jaw Census
Population2

33,274

1,147

33,890

1,163

1%

2011

34,421

34,421

2012

34,593

34,765

2013

34,766

35,113

2014

34,940

35,464

2015

35,115

35,819

2016

35,290

36,177

2021

36,181

38,022

2026

37,095

39,962

2031

38,032

42,000

2036

38,992

44,143

2041

39,977

46,394

2046

40,986

48,761

2051

42,021

51,248

2056

43,082

53,862

2061

44,170

56,610

2.1.2 Employment
Of the population over 15 years, the City’s labour force participation rate was approximately 65% in 2016 (Statistic
Canada 2016). Primary industries of employment generally follow the trend for the province indicating a diverse
local economy. Within the City a greater proportion of residents are employed in healthcare; sales and service
industries; trades, transportation, and equipment operation; and manufacturing and utilities than the provincial
average. The areas around the City are primarily farmland with several small municipalities located within 50 km.
30%

25%
20%
15%
10%

5%
0%

Not Applicable

Management

Business,
Natural &
finance &
applied sciences
administration

Health

Moose Jaw

Education, law
& social,
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recreation &
sport

Saskatchewan

Sales & service

Figure 2-2: Employment in the City of Moose Jaw
3

Population based on Statistics Canada Census Profile from 2016.
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2.1.3 Economic and Housing Data
Data from the 2016 Canadian Census (Statistics Canada) indicates that the before-tax income of Moose Javians is
on average lower than the provincial average. Detailed income distribution information is presented in Figure 2-3.
16%
14%
12%
10%
8%
6%
4%
2%
0%

Moose Jaw

Saskatchewan

Figure 2-3: Personal Income of Residents in the City of Moose Jaw

3.0

SOLID WASTE UTILITY

Moose Jaw’s Solid Waste Utility (the Utility) is responsible for managing landfill operations, waste collection, and
diversion services for the City. The Utility’s services are primarily provided to the residents of the City with some
programs also providing service to private entities including landfill access. The Utility’s regulation, organization,
programs, and services are summarized below.

3.1

Bylaws and Regulations

Solid waste management is inherently linked to the decisions and behaviours of each resident in the City. Several
municipal bylaws and regulations have the potential to impact the management of solid waste in Moose Jaw.

3.1.1 Waste Bylaw
The key bylaw related to solid waste management in Moose Jaw is the “Waste Management Bylaw 5156” (the
Waste Bylaw) enacted in 2002. The Waste Bylaw identifies the operation and revenue structure of Moose Jaw’s
Solid Waste Utility (landfill operations, waste collection, and diversion services) and defines key waste management
terms and services.
The Waste Bylaw defines Household Waste as any waste (i.e., garbage, rubbish, refuse, scrap, discarded materials,
bottles, cans and other waste products or remains of any kind whatsoever) originating from any residential premises
not including restricted or prohibited waste. It further defines collection and set-out requirements and provides for
penalties to be assessed by a peace office or other person designated by the City Engineer. Schedules of the
Waste Bylaw define the location of the waste disposal ground (landfill), tipping fees, and penalties.

6
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3.1.1.1

Changes to the Waste Bylaw

Several changes to the bylaw were proposed between 2016 and 2019:


Standardizing collection services by moving all residences to front curbside collection (change cancelled);



Adjusting to collect garbage every-other-week (adjusted to weekly in summer and every-other-week in winter);



Eliminating business and multi-family waste collection from municipal services (completed);



Changing from funding through property taxes to a utility fee (completed); and



Updating landfill tipping fees and creating non-resident rates (completed).

3.1.2 Maintenance and Nuisance Bylaw
The Property Maintenance and Nuisance Bylaw No. 5485 (Maintenance and Nuisance Bylaw) establishes minimum
property maintenance standards and provides for abatement of nuisances. Section 10 specifies that owners should
not allow accumulation of waste materials on their property. Section 14 prohibits burning materials and Section 16
requires that all occupants properly dispose of garbage and keep the property free from rubbish and other debris.

3.1.3 Development Levy Bylaw
The Moose Jaw Development Levy Bylaw (2018) does not directly address solid waste management as a
component of the levy. However, the Development Bylaw does present the City’s planning map showing areas
slated for residential and industrial development respectively.

3.1.4 Miscellaneous Bylaw
The Moose Jaw Miscellaneous Bylaw No. 4423 (the Miscellaneous Bylaw) establishes regulations “for the peace,
order and good government of the City of Moose Jaw and for promoting the health, safety, morality, and welfare of
the inhabitants of the City of Moose Jaw.” The Miscellaneous Bylaw largely does not address issues of waste
management but does specify that materials that cause damage or injury and burning substances cannot be placed
on a sidewalk, boulevard, or other public place. It does not address the prohibition of general littering within the
community.

3.2

Management and Organization

The City’s Solid Waste Utility along with Public Works and Water and Wastewater Utilities fall under the purview of
the Manager of Utilities. The current organizational chart is presented in Figure 3-1. The organizational chart shows
two full-time solid waste positions (Public Works Supervisor – Sanitation, Recycling & Wastewater; and SubForeman - Sanitation) and several part-time positions (Operators, Labourers). Solid waste is also a component of
the Manager of Utilities, Clerk-Steno, and Technician roles within the department for a total estimated 5-6 full-time
equivalent (FTE) positions. Notably, there are no positions within the Solid Waste Utility related to communications,
public education, or waste diversion which would typically exist in a City of Moose Jaw’s size.

7
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Director of Public
Works and Utilities

Transit Supervisor

Fleet Supervisor

Communications
Manager

Administrative
Assistant

Public Works &
Utilities Tech

Streets & Roads
Supervisor

Environmental
Services Supervisor

Figure 3-1: Organizational Chart for Moose Jaw Utilities
(Solid Waste positions shown in grey)
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3.3

Customers

The core role of the Utility is to serve the residents of the City of Moose Jaw, but the various programs and services
offered by the Utility support solid waste management for customers both within and outside of the City including:


Single and multi-family family households;



Industrial commercial institutional (ICI) sector;



Agricultural sector; and



Construction, renovation, and demolition (C&D) sector.

3.4

Programs and Services

The Utility’s customers access a variety of programs and services summarized below.

3.4.1 Waste Prevention
Historically waste prevention was not a key area of focus for Canadian municipalities which were focused on
collecting waste, reducing litter, operating landfills, and recycling programs. In the past decade there has been a
recognition that encouraging customers to reduce and reuse materials has the potential to increase efficiency and
better protect the environment. Existing waste prevention in Moose Jaw includes:


Backyard composting education and support;



Buying and selling used goods; and



Repairing and upcycling materials.

The City has operated an official program to promote backyard composting and educate residents about the value
of composting. The City partnered with the City of Regina to produce a guide to backyard composting which is
available for download on the City website. The City has also sponsored and organized public compost education
sessions.
The City does not operate official programs to promote buying, selling, repairing, and upcycling but numerous online
services and community organizations support these efforts.

3.4.2 Collection Services
The City provides garbage and recycling collection for households and accepts self-hauled garbage, and recyclable
construction/renovation/demolition (CRD) materials at the sanitary landfill (the Landfill). Garbage is collected from
households every-other-week in the winter and weekly in the summer. The City contracts every-other-week
collection of household recyclables to a private hauler.
Private sector waste haulers collect from most of the multi-family, business, institution, industry, and CRD industry.
Recyclable materials are hauled to material recovery facilities in other jurisdictions where the materials are sorted
and sold to various commodity markets.
Currently most garbage collected by private haulers and all garbage collected by city crews in Moose Jaw is
disposed in the Moose Jaw Sanitary Landfill (the Landfill).
9
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The City also offers two hazardous waste roundup events per year to collect household hazardous wastes (HHW)
such as household cleaners, paint, and chemicals.
The Government of Saskatchewan enact the Household Hazardous Waste Product Stewardship Regulations in
2019. The program will work with municipalities in 2021 and the plan is to have permanent HHW depots in
Saskatchewan cites.

3.5

Infrastructure

The City’s existing solid waste infrastructure is summarized in the following sections.

3.5.1 Reduce, Reuse, Recycle Infrastructure
The City offers recycling and waste diversion services for various materials at the Sanitary Landfill located northeast
of the City. The Sanitary Landfill hosts a scrap metal recycling bin and a few other potentially divertible materials.
The City segregates recyclable C&D materials at a separate location and plans to process them to create aggregate
substitutes or other beneficial materials.
A SARCAN depot operates within the City accepting several recyclable and divertible materials including:


Beverage containers;



Small electronics; and



Household paint.

3.5.2 Recovery and Residual Management Infrastructure
The Moose Jaw Sanitary Landfill (Sanitary Landfill) is located in the northeast portion of the City on the
SW2-17-26-W2 and accepts municipal solid waste (MSW) from the City and surrounding communities. Available
records indicate that the site has been in operation since the 1920s, as a municipal landfill since 1959, and currently
operates under Waste Disposal Ground Permit Number: P018-050.
Site infrastructure includes a scale and scale house, shop, public drop-off area, landfill cells, scrap metal bin, and
an asbestos disposal area. The site also accepts used oil materials for recycling including diesel exhaust fluid
containers, oil containers, oil filters, and used oil.
Site access is controlled by a chain-link fence surrounding the facility. A gate is closed and locked during unstaffed
hours. Customers entering the site are directed over the site scale with the scale house operator providing waste
screening and directing traffic to the appropriate areas for unloading. The current location of the tipping face is on
top of the landfill cell area. Waste diversion facilities are located at the base of the landfill cell in the area in the
general vicinity of the scale house. Commercial and residential traffic tips directly at the active face.
The Sanitary Landfill is operated by the City with portions of the operation managed by contractors and the overall
facility management provided by City staff. The City is the permitted operator of the landfill and is responsible for
meeting all regulatory requirements as defined by Permit Number: P018-050.
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3.6

System Performance

The performance of the City’s solid waste management system can be measured by industry-standard metrics
including waste disposal and waste diversion rates, waste composition, and long-term financial sustainability as
described in the following sections. Existing system performance is detailed in a PESTLE Analysis (Appendix B),
Municipal Capacity and Resource Assessment (Appendix C), and Strengths-Weaknesses-Opportunities-Threats
(SWOT) and System Assessment (Appendix D).

3.6.1 Waste Disposal Rates
A waste disposal rate is monitored as a key metric because it is the most effective measure of the success of all
waste diversion programs providing the potential to recognize waste that is reduced or reused, not just the materials
that are recycled through municipal programs. The Saskatchewan SWMS’s waste disposal targets aim to reduce
the provincial average from 842 kg per capita to 589 kg/person by 2030 (30%) and 421 kg/person by 2040 (50%).
Waste disposal rates are influenced by several factors including the availability and efficacy of waste diversion
programs and general economic activity. In strong economies waste disposal generally increases due to increased
C&D and industrial activity. Household disposal may also increase as income increases.
As shown in Figure 3-2, Moose Jaw’s per capita waste disposal rate shows a general downward trend closely
following the commercial disposal tonnages. The current per capita disposal rate since 2011 has been estimated
based on the population of the City of Moose Jaw but these rates are considered an overestimate because the
Sanitary Landfill serves both the population of the City of Moose Jaw and surrounding communities.

Figure 3-2: Moose Jaw Sanitary Landfill Waste Disposal Summary
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3.6.1.1

Interpreted Disposal Rate

As shown in Figure 3-2, most of the waste disposed in the Moose Jaw Landfill comes from commercial haulers
(including residential waste from other communities) with approximately 40% from Moose Jaw residents. The per
capita disposal rate for the past five years was calculated using Moose Jaw landfill scale data and the populations
presented in Table 3-1.
Previous estimates completed by SNC Lavalin (2016) assumed that the disposal rate for the City of Moose Jaw
and the Rural Municipality of Moose Jaw would be approximately equivalent to the provincial average
(800 kg/capita/year). Based on the City of Moose Jaw and Rural Municipality of Moose Jaw populations presented
in Table 3-1 and scale data for residential and private loads, the waste disposed from residential sources alone is
calculated to be approximately 435 kg/capita/year to 445 kg/capita/year. This calculation is shown in Table 3-1.

Table 3-1: Per Capita Disposal Rate of Residential and Private Loads
Per Capita Residential and Private Disposal Rate
(tonnes)

Scale Data

Year
Residential

Trade

Commercial

Private

Total

0.5% Population Growth

1% Population Growth

2011

8,784

762

32,152

9,492

51,190

0.514

0.514

2012

9,758

729

41,889

8,974

61,350

0.524

0.522

2013

9,599

728

39,503

8,820

58,649

0.513

0.508

2014

9,600

743

42,203

7,927

60,473

0.486

0.479

2015

9,132

414

38,062

7,511

55,119

0.459

0.450

2016

9,382

30,203

6,592

46,177

0.438

0.428

2017

8,407

30,581

7,365

46,353

0.430

0.418

2018

7,707

28,913

7,774

44,394

0.420

0.407

Average (last 5 years)

0.447

0.436

Typically, approximately 40% to 60% of the waste generated in a small city like Moose Jaw comes from the ICI
sector. For future projections, we have assumed that waste generated in the City and Rural Municipality of Moose
Jaw is 50% ICI, and 50% residential. Therefore, a per capita disposal rate of 880 kg/capita/year has been assumed
for planning purposes.
Additionally, the Moose Jaw Sanitary Landfill has historically attracted significant amounts of waste from the
surrounding region. The estimated disposal rate based on the last five years of all waste disposed in the landfill is
1.40 to 1.43 tonnes/Moose Jaw resident. This disposal rate is reasonable considering Moose Jaw’s Landfill is
serving the region.

3.6.2 Waste Composition
Waste composition measures the proportion of total MSW made up of different categories of materials. The value
of measuring waste composition is two-fold:
1. Measuring waste composition can measure the effectiveness of programs or policies that target certain
materials for diversion from the landfill. For example, the City aimed to assess any impact of switching from
weekly to every-other-week garbage collection.
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2. Measuring waste composition can provide valuable insights to municipal staff on materials that should be
targeted through future programs and communication. Regular monitoring can help municipalities decrease
undesirable materials (contaminants) from the various waste streams.
Two waste composition studies were completed in the City in Winter 2017, and Summer 2018 respectively. These
studies measured the composition of waste received at the Sanitary Landfill from single-family, ICI, and self-haul
drop-off sources. The key metric used to compare the composition of each waste stream was the proportion of
materials that could have been diverted in existing municipal programs termed “diversion potential. As identified in
Figure 3-3, Figure 3-4, and Figure 3-5, well over 70% of the waste currently being landfilled could be diverted in
reasonable municipal programs. For the purpose of comparing year-round programs, yard and garden waste was
excluded from the diversion potential analysis.
Winter 2017

Summer 2018

Figure 3-3: Single-Family Household Diversion Potential (Excluding Yard and Garden Waste)
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Winter 2017

Summer 2018

Figure 3-4: ICI Diversion Potential (Excluding Yard and Garden Waste)

Winter 2017

Summer 2018

Figure 3-5: Drop-Off Waste Diversion Potential (Excluding Yard and Garden Waste)
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3.6.3 Finances
Long-term financial sustainability is a key measure of MSW programs. The Utility requires funding to provide
programs to residents, operate and maintain infrastructure, and address the long-term financial and environmental
liability of the Sanitary Landfill and any future infrastructure. Two metrics can generally be used to measure financial
sustainability:
1. Operating revenue and costs including funding operating reserves to balance short-term fluctuations in
revenues and costs and capital reserve funds to fund planned capital expenditures.
2. Sanitary Landfill closure reserve funding meeting provincial requirements.
Additionally, municipalities aim to develop diverse sources of revenue to protect against the competition for landfill
tonnes between regional facilities. As summarized in Figure 3-6, the Solid Waste Utility in Moose Jaw has achieved
relatively balanced revenue sources between landfill tipping fees and utility or collection fees.

Moose Jaw Expenses (2019 Budget)

Moose Jaw Revenues (2019 Budget)

Landfill Fees

Grants and Donations

Landfill Expenses
Diversion Expenses

Utility or Collection Fees
Other Revenue

Collection Expenses
Other Expenses

Figure 3-6: Moose Jaw Solid Waste Utility Revenues and Expenses
Moose Jaw funds its solid waste system primarily through landfill fees (48% of projected revenue in 2019) and utility
fees (45% of projected revenue in 2019). The changes made to tipping fees over the past several years have
brought Moose Jaw’s external tipping fees into line with the rest of the region. A small corresponding decrease in
disposed tonnages has been noted most likely indicating that the Sanitary Landfill is attracting less waste from
Regina while brining in more waste from small communities as their landfills close. However, Moose Jaw’s collection
fees of $9.77/month for single family residences are relatively low compared to other municipalities with collection
utilities. Though it is difficult to compare collection fees between communities due to the varying methods for
assessing fees and differences in levels of service provided, Figure 3-7 demonstrates that Moose Jaw’s current
fees are lower than comparable communities. Of note, the two benchmarked communities that have fees lower
than Moose Jaw do not provide an equivalent service level under this fee structure and two of the more expensive
communities offer more services than the City of Moose Jaw.

15
Moose Jaw Solid Waste Management Master Plan Final.docx

SOLID WASTE MANAGEMENT MASTER PLAN FOR THE CITY OF MOOSE JAW
FILE: FILE: 704-SWM.SWOP03300-01 | MARCH 8, 2021 | ISSUED FOR USE

Figure 3-7: Collection Fees in Benchmarked Municipalities

3.7

Key Issues Facing the Utility

Establishing sustainable waste diversion and disposal systems is challenging for municipalities. Within this context,
the planning process identified the following key issues to be addressed in the updated SWMMP.
1. The Sanitary Landfill is nearing the end of its life. It is anticipated that the Sanitary Landfill must be closed
and replaced in the next five years.
2. The Sanitary Landfill currently serves communities around Moose Jaw though the City has not developed
any long-term partnerships or agreements with other communities or ICI customers to guarantee future
tonnages.
3. Sanitary Landfill tipping fee revenues can fluctuate substantially year-to-year due to market and economic
forces outside of the City’s control.
4. The Utility does not have an articulated vision for its services and has not historically invested in public
communications or strategies to influence behaviour.
5. A large portion of the current waste stream is compostable organics. To achieve substantial waste
reduction and diversion, the Utility would need to address organic waste management.
6. No staff resources are currently focused on supporting and implementing residential and ICI waste
reduction programs as well as programing and behaviour change resources to support the first levels of the
pollution prevention hierarchy including rethink, reduce and reuse initiatives.
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7. Some stakeholders have reported illegal dumping near donation bins for scrap metal.
8. Most recycling occurs at facilities outside of the City of Moose Jaw not creating jobs or economic
opportunities in the City.
9. Technology providers regularly pitch unproven solutions for waste-to-energy projects to City management
or City Council.

3.7.1 Infrastructure Gap
Moose Jaw’s existing infrastructure for waste disposal is expected to shut down within the next 5 years. Having an
end point for materials collected is critical for a well-managed solid waste management system.
3.7.1.1

Disposal Infrastructure

Disposal capacity is a key component of the solid waste management system in Moose Jaw. Future infrastructure
needs to be developed to meet the waste disposal and/or transfer needs in the near future for the residents of the
City and Rural Municipality of Moose Jaw.
A previous report titled “City of Moose Jaw – Preliminary Economic Analysis of Life Cycle Costs for Future Solid
Waste Management Options” (SNC Lavalin 2016) assessed options for long-term waste management in Moose
Jaw. The main options assessed include:


New landfill; and



Transfer station with waste disposal at another landfill.

The study presumed that waste would be transferred to a private landfill near Saskatoon based on the information
available at the time. It is now more likely that waste would be transferred to a landfill in southern Saskatchewan
such as the City of Regina’s Fleet Street Landfill
As noted in the study, the estimated costs to site and design the future landfill are $1.1 million with a capital cost
for Phase 1 of $6.2 million to serve approximately the first 10-15 years of operation. Estimated operating costs for
a landfill of this size typically ranges from approximately $30 to $40 per tonne in addition to the capital, closure, and
post-closure costs. .
Depending on the final location of the future landfill, Moose Jaw may choose to create a transfer station and/or
recycling depot within City limits or within the boundaries of the existing Moose Jaw Sanitary Landfill. This may be
required to maintain the current level of access to services if the location of the landfill is more than 20 minutes from
the City boundary. The Landfill Feasibility Study (Appendix E) provides analysis of the potential locations for a future
landfill.

3.7.1.2

Diversion Infrastructure

Investments in diversion infrastructure will depend on Moose Jaw’s goals to divert waste and decrease disposal to
extend the life of the landfill. At a minimum, the City’s goal should be to obtain disposal capacity while achieving
operational efficiencies and long-term savings where possible. The diversion infrastructure that may be required to
support future solid waste management includes:


Replacement and new curbside collection bins;



New stand-alone recycling depot;



New centralized composting facility; and



New C&D material storage and processing area.
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Depending on the location of the future landfill or transfer station, Moose Jaw may choose to develop a small
transfer station/recycling depot to maintain the level of convenience provided by the current landfill location. These
small facilities are typically designed to accept materials not collected in curbside programs or at the existing
SARCAN facility and can be expanded to collect materials such as bulky items (furniture, mattresses), construction
and demolition materials, large appliances, electronics, paint, used oil, etc. that residents were previously able to
haul to the landfill.
Moose Jaw does not operate a centralized composting facility. Organics diversion is limited to backyard composting
and information on backyard composting is available through the City’s website as well as through workshops. Most
comparable communities have some form of organics collection and composting. Seasonal yard waste collection
in Prince Albert and Regina is designed to decrease the amount of waste disposed, save air space in the landfill
and reduce the greenhouse gases produced from decomposition. Leduc, Lloydminster, and Saskatoon operate
programs to collect and process food and yard waste with collection throughout the year. The most probable
infrastructure required in Moose Jaw would be a small yard waste composting facility either located at the existing
landfill after closure or co-located at the future landfill. Yard waste collection and processing has less capital and
operating expense and typically produces less odour. As identified in the Composting Overview (Appendix G),
passively aerated and turned composting systems are typically suitable for composting of yard waste while
additional mechanization and process control is typically required with the inclusion of food waste. As detailed in
Appendix G, a 900 to 1,500 tonne per year yard waste composting facility or a 2,500 to 4,000 tonne per year food
and yard waste composting facility is expected to offer enough capacity for the City at a capital cost ranging from
($600,000 to $3,500,000).
Moose Jaw currently segregates recyclable construction and demolition materials at a separate site within the city
boundaries. A formalized location for material storage and processing should be established if this program is
expected to continue. Small municipalities without aggregate production operations typically stockpile alternative
aggregate materials (concrete, asphalt pavement, brick) for several years before hiring a mobile crushing operation
to batch process all the materials to a usable product such as aggregate for road construction or drainage. To
minimize the amount of double material handling required, the designated facility should have enough space for
several material stockpiles, processing equipment, and processed materials.

4.0

TARGETS AND STRATEGIES

The following goals, strategies and actions are recommended to address the City’s key issues and support the
Saskatchewan SWMS.
The strategies are divided into two sections:


Short-term strategies, and



Long-term strategies.

For each strategy, a table is included that describes the costs associated with the proposed program. While the City
is ultimately responsible for these costs, some may be recovered through grants and support from senior levels of
government.
Section 4.2 and Section 4.3 present a summary of the short and long-term strategies respectively with these
strategies further detailed in Section 5.0.
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4.1

Stakeholder and Public Consultation

Within the consultation process and public survey, participants were asked questions about their vision, goals, and
priorities for solid waste management in the City. Input from the public and stakeholders is necessary to design and
prioritize programs and projects within the SWMMP. Figure 4-1 shows the public’s preferences for solid waste
management in the City.
Participants agreed that reducing environmental impact through waste management practices and decreasing the
amount of garbage sent to landfill are top priorities. They were divided on the topics of cost and diverting organics
and recyclables from landfill. Generally, waste management solutions that support the local economy are seen as
neither a low nor a high level of importance. Stakeholders consulted similarly indicated a preference for waste
diversion and protecting the environment.

Keeping the cost of waste management
services as low as possible
Decreasing the amount of garbage sent to
the landfill
Preventing organics and recyclables from
going into the garbage wherever practical
Developing waste management solutions
that support the local economy
Reducing environmental impact through
waste management practices

0%

Public Consultation

20%

40%

60%

Public Survey

80%

100%

Figure 4-1: Solid Waste Management Master Plan Priorities

4.2

Short Term Strategies

The short-term strategies could be implemented within the next five years to address immediate program and
service level deficiencies. Generally short-term strategies should support and/or improve day-to-day operations.
The short-term strategy for the Solid Waste Utility is to focus on addressing significant infrastructure gaps,
optimizing existing diversion programs, and developing strategic programs and processes to improve resident
engagement with and understanding of the solid waste system.


Vision, Policies, and Bylaws
−

Define levels of service for collection programs (residential and drop-off).

−

Refine policies on landfill tipping fees (scaling procedures and data tracking, “free dump days”, tipping fees).

−

Define supervisor and manager position descriptions to ensure managers are identified to undertake
strategic work.

−

Work with stakeholders and bylaw enforcement to mitigate illegal dumping in the City.

19
Moose Jaw Solid Waste Management Master Plan Final.docx

SOLID WASTE MANAGEMENT MASTER PLAN FOR THE CITY OF MOOSE JAW
FILE: FILE: 704-SWM.SWOP03300-01 | MARCH 8, 2021 | ISSUED FOR USE





−

Maintain a 10%-15% operating reserve to manage year-to-year changes in markets and costs.

−

Consider changes to the utility collection fees to be financially sustainable and meet service requirements.

Reduce, Reuse, and Recycle
−

Work with partners to expand availability of composting and access to backyard composters in the City.

−

Develop public education and communication materials on the City’s existing programs and infrastructure.
•

What goes where? (overview of all the city’s waste diversion and disposal programs)

•

What goes in your recycling? (update existing material)

•

How does the landfill work and how long will it last?

•

How can I compost in my backyard? (update existing material)

Residual Management
−

Work with neighbouring communities to determine interest in a regional landfill.

−

Close the Moose Jaw Sanitary Landfill.

−

Site, design and construct a new landfill.

−

Assess greenhouse gas emissions from the landfill to determine whether gas extraction or alternative cover
systems should be implemented.

−

Assess feasibility of waste management alternatives such as composting, anaerobic digestion,
waste-to-energy, and landfill gas capture.

4.3

Long Term Strategy

The long-term strategies identified could be implemented within the next 5-15 years to optimize the solid waste
management system in Moose Jaw. Generally long-term strategies should be implemented to provide safe and
efficient solid waste management that meets the future needs of the community. The long-term strategies which
could be employed by Moose Jaw include:






Vision, Policies, and Bylaws
−

Review organizational vision and develop a 5-year strategic plan.

−

Review levels of service for collection programs (residential and drop-off).

−

Review and update tipping fees based on new landfill and solid waste management costs.

−

Review position descriptions for all staff and update to reflect new facilities.

Reduce, Reuse, and Recycle
−

Work with stakeholders to support and incentivize local processing of recyclables.

−

Develop a public education program.

−

Review feasibility of composting, anaerobic digestion, waste-to-energy, and landfill gas capture.

Residual Management
−

Work with neighbouring communities (as needed) to manage solid waste facilities.

20
Moose Jaw Solid Waste Management Master Plan Final.docx

SOLID WASTE MANAGEMENT MASTER PLAN FOR THE CITY OF MOOSE JAW
FILE: 704-SWM.SWOP03300-01 | MARCH 8, 2021 | ISSUED FOR USE

4.4

Waste-to-Energy Analysis

Analysis was completed for several comparable options available to the City for waste disposal as presented in the
Alternative Technologies Report (Appendix F). As summarized in the Alternative Technologies Report, waste-toenergy (thermal treatment) technologies currently available are expected to be several times more expensive than
traditional landfilling based on available waste tonnages and composition.

5.0

STRATEGY IMPLEMENTATION

Successful implementation of each identified strategy will depend on adequate staff resources, funding, and political
and management support. The following sections describe each strategy and the required resources and support
to implement and maintain.

5.1

Vision, Policies, and Bylaws

5.1.1 Management and Policies
Issue: The Utility does not have an articulated vision for its services and has not historically invested in public
communications or strategies to influence behaviour.
A. Collaborate with internal stakeholders to ensure enough resources to support strategic programs and plans.
a. Define supervisor and manager position descriptions to ensure managers are identified to undertake
strategic work. Review positions every five years with strategic planning.
The solid waste specific roles identified in Figure 3-1, the City’s Public Works and Utilities Organizational Chart,
are primarily operational roles with limited overlap or focus on the strategic public communications and
education associated with significant waste diversion programs.
To implement successful waste diversion programs the Utility will need to collaborate effectively with the City’s
communications department and partner with other municipalities and organizations such as the Saskatchewan
Waste Reduction Council to develop the communications required for public education.
The Utility will require additional staff resources or a specific focus and mandate at the manager and supervisor
level in order to implement any additional major programs and will likely require additional staff support to
simultaneously complete the processes to close the existing Sanitary Landfill and site and construct a new
Landfill.
b. Review position descriptions for all staff and update to reflect new facilities.
Once the scope of services at the New Landfill has been established the roles of site operations and supervisor
personnel will likely need to be updated to meet both the requirements of the regulator and allow sufficient
coordination with partners such as material stewardship organizations who would partner with the site.
c.

Review organizational vision and develop a five-year strategic plan every five years.

Complete a regular review and update of the Utility’s strategic plan including a review of the organizational
vision, key position descriptions, and all programs and infrastructure. Typically, these reviews are completed
every five years by Utility staff or outside consultants.
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Actions

Estimated Capital Cost

Collaborate with internal stakeholders to
ensure sufficient resources and planning to
support strategic programs and plans.

-

Estimated Operating Cost
0.25 FTE over 1 Month (Existing) to
review position descriptions.
0.5 FTE over 4 Months (Existing) to
review organizational vision and
develop a five-year strategic plan.

B. Review and define levels of service for collection programs.
a. Define/review levels of service for collection programs (residential and drop-off) every five years.
Historically, changes to Moose Jaw’s collection programs have been driven by municipal budgeting and political
requirements. To better reflect industry norms and allow the utility to implement its strategic plan, collection
programs should be reviewed and defined on a regular basis. These reviews should be timed to align with key
contract and infrastructure decisions including the end of major hauling contracts such as the residential
recycling collection contract, end of service life of collection containers (i.e. carts), and infrastructure changes
including construction of a new landfill with an integrated compost facility. Typically, collection program should
be reviewed every five years as a component of strategic planning. This review is typically completed by Utility
staff.
Actions

Estimated Capital Cost

Review and define levels of service for
collection programs.

-

Estimated Operating Cost
0.25 FTE over 2 Months (Existing)

5.1.2 Financial Policies
Issue: Landfill tipping fee revenues can fluctuate substantially year-to-year due to market and economic forces
outside of the City’s control.
A. Revise and review financial policies on a regular basis to provide enough financial security to manage annual
fluctuations in revenue and costs.
a. Refine policies on landfill tipping fees (scaling procedures and data tracking, tipping fees).
b. Review and update tipping fees based on new landfill and solid waste management costs.
c.

Maintain a 10%-15% operating reserve to manage year-to-year changes in markets and costs.

d. Consider changes to the utility collection fees to be financially sustainable and meet service requirements.
City Council has directed the Solid Waste Utility to maintain financially self-sufficiency. Historically the Utility’s
funding has been through fees for waste collection, landfill tipping fees, and grants and donations. Rather than
impose significant collection fee increases to residents, the Utility has successfully adjusted collection frequency
to align operational costs with available revenue to the extent possible. The frequency of residential garbage
and recycling collection in the City is already equal to or lower than most comparable Canadian municipalities
so additional cost cutting is unlikely.
As the municipalities consider moving beyond core services to invest more in waste diversion, typically costs
increase but revenue does not, requiring adjustments to collection fees and landfill tipping fees. Where
municipal solid waste utilities often have issues is when landfill tipping fees significantly subsidize other portions
of their core services, especially residential collections. The Utility will go after moderate adjustments to
collection fees and tipping fees to achieve the following financial benchmarks:
−

Revenue from collection fees covers operational cost of collection;
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−

The landfill closure reserve is fully funded in line with regulatory and financial requirements;

−

The Utility maintains a capital reserve to fund future capital identified in its strategic plans; and

−

The Utility maintains an operating reserve of 10%-15% of operations costs to manage year-to-year changes
in markets, costs, and the local economy.

Landfill tipping fee revenues are trending down across western Canada due to several factors including changes
in manufacturing, decreasing disposable income, an increasing focus on environmental sustainability and waste
diversion, and competition from private landfills. The Utility should prepare to weather changes to its revenue
and sources of funding and be realistic about what programs it can implement with the support of residents.
Actions

Estimated Capital Cost

Revise and review financial policies on a
regular basis to provide sufficient financial
security to manage annual fluctuations in
revenue and costs.

-

Estimated Operating Cost
0.25 FTE over 2 Months (Existing)

5.1.3 Mitigate Illegal Dumping
Issue: Some stakeholders have reported illegal dumping near donation bins for scrap metal.
A. Work with stakeholders and bylaw enforcement to mitigate illegal dumping in the City.
a. Conduct a local education campaign to discourage illegal dumping and encourage public reporting of illegal
dumping.
b. Assess the nature and extent of illegal dumping in the City including mapping common problem sites.
c.

Develop an “observe, record, report” program.

Stakeholders have identified instances of illegal dumping at key locations in the City including at donation bins.
Illegal dumping should be addressed through discussion with City bylaw enforcement and an anti-littering
campaign can be integrated into the Utility’s future strategic communications.
Illegal dumping may become a larger issue if the City sites and constructs a new Landfill outside of City
boundaries within the Rural Municipality of Moose Jaw. Preventing illegal dumping and littering between the
City and the new Landfill will require coordination between the Utility and rural landowners, and the Rural
Municipality so that any instances of illegal dumping are identified, assessed, and cleaned up as quickly as
possible. Anti-littering and anti-dumping messages should be a key component of communication about a new
facility.
Actions

Estimated Capital Cost

Work with stakeholders and bylaw
enforcement to mitigate illegal dumping in
the City.

-
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5.2

Reduce, Reuse, and Recycle

5.2.1 Increase Public Education and Communication
Issue: No staff resources are currently focused on supporting and implementing residential and ICI waste reduction
programs or programing and behaviour change resources to support the first levels of the pollution prevention
hierarchy including rethink, reduce and reuse initiatives.
Issue: The Utility does not have an articulated vision for its services and has not historically invested in public
communications or strategies to influence behaviour.
A. Develop public education and communication materials on the City’s existing programs and infrastructure.
a. What goes where? (overview of all the city’s waste diversion and disposal programs)
b. What goes in your recycling? (update existing material)
c.

How does the landfill work and how long will it last?

d. How can I compost in my backyard? (update existing material)
B. Develop public education and communication materials on the City’s new infrastructure when appropriate.
New facilities will require promotional materials to alert Moose Jaw residents to the location of new infrastructure
and the services offered at each location. Sample communications information is typically available from partner
recycling and diversion organizations and the City would develop communication on its own programs and
facilities. In addition to any general printed information, advertisements, and communication distributed to the
larger community, new facilities will require signage and materials to train staff and customers on the separation
of waste and facility safety.
Actions

Estimated Capital Cost

Develop public education and
communication materials on the City’s
existing programs and existing and future
infrastructure.

-

Estimated Operating Cost
0.25 FTE (Periodically as Needed)
Outside Services (Design and
Marketing) - $20,000

5.2.2 Increase Local Recycling
Issue: Most recycling occurs at facilities outside of the City of Moose Jaw not creating jobs or economic opportunities
in the City.
A. Work with stakeholders to support and incentivize local processing of recyclables.
a. Identify potential local recycling partners for select materials.
Work with businesses to identify potential markets for divertible material. If reliable processors are identified,
differential tipping fees or material bans could be considered to encourage divertible material to stay out of
the landfill. The region will make materials available to the private sector if financially neutral or positive for
the City. Materials that some municipalities choose to divert to private sector facilities can include clean
wood waste, scrap metal, concrete, asphalt concrete pavement, clean fill, and contaminated soil.
b. Work with partners to revise landfill tipping fees to divert materials to other facilities, source-separate
materials, or provide funding for recycling as appropriate.
The City will increase tipping fees on select materials when reasonable diversion opportunities are identified
by stakeholders. If a reliable, environmentally friendly, and cost-effective diversion method is available
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locally the City may set its landfill tipping fee at a level that will encourage customers to divert their material
rather than deliver it to the City for disposal.
Changing tipping fees to encourage diversion will require proactive communication from the City to ensure
that key stakeholders and customers understand why tipping fees are being increased. Customers will need
to understand the operational requirements of the alternate facility/processes.
Often municipalities use material bans or surcharges at their facilities to clearly tell their customers which
materials are not desired. Surcharges on readily divertible materials can include anything from 25% to
300% increased tipping fees for loads that include more than 20% of readily recyclable materials. Similarly
banning readily recyclable materials such as corrugated cardboard is most often paired with significant
surcharges. Any material bans or surcharges must be highly targeted to materials that have reliable, cost
effective, and accessible diversion options and customers who have the knowledge and ability to change
their practices.
Municipalities that have created overly broad or unilateral material bans have faced issues with losing ICI
customers all together rather than having the ability to influence the sector to increase diversion.
Conversely, the City may also choose to provide discounts on the typical landfill tipping fees for customers
who sort their waste to allow a portion to easily be processed and diverted for the City.
Actions

Estimated Capital Cost

Work with stakeholders to support and
incentivize local processing of recyclables.

-

Estimated Operating Cost
0.25 FTE1 (New)

5.2.3 Increase Composting
Issue: A large portion of the current waste stream is compostable organics. To achieve substantial waste reduction
and diversion, the Utility would need to address organic waste management.
A. Work with partners to expand availability of composting and access to backyard composters in the City.
a. Continue to work with the City’s Communications department to promote home composting and other lowwaste and zero-waste habits.
b. Partner with existing organizations and community leaders to distribute information and support local
initiatives.
B. Develop and implement an organics diversion strategy to provide clear direction with respect to policy,
collection, and processing to provide cost-effective diversion.
a. Incorporate a composting facility and receiving area as a component of the new facility design.
i. An overview of composting methods is summarized in Appendix G. The appropriate technology for
composting will be significantly impacted by the location of the future landfill.
b. Develop policies and public communication to support the organics program.
c.

Review potential for organics collection on a regular basis beginning with seasonal bi-weekly yard and
garden waste collection and potentially expanding to food and yard waste collection as federal and
provincial mandates are enacted.
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Actions

Estimated Capital Cost

Work with partners to expand availability of
composting and access to backyard
composters in the City.

-

Develop and implement an organics
diversion strategy.

Estimated Operating Cost
0.25 FTE1 (New)
Annual Workshops - $5,000

Public Consultation and
Communication - $20,000

0.25 FTE1 (New)

5.2.4 Review Technologies and Processes Available to Manage Waste
Issue: Technology providers regularly pitch solutions to City management or City Council.
A.

Review feasibility of composting, anaerobic digestion, waste-to-energy, and landfill gas capture.
a. Proactively complete industry scans of potential new technologies and services available to process the
City’s materials every five years. Consider releasing a Request for Expression of Interest (RFEOI) rather
than focusing on only generic technologies.

5.3

Actions

Estimated Capital Cost

Estimated Operating Cost

Review feasibility of composting, anaerobic
digestion, waste-to-energy, and landfill gas
capture.

-

0.1 FTE (New)

Residual Waste Management

5.3.1 Complete Final Closure of the Moose Jaw Sanitary Landfill
Issue: The Sanitary Landfill is nearing the end of its life. It is anticipated that the Sanitary Landfill must be closed
and replaced in the next five years.
A.

Close the Moose Jaw Sanitary Landfill.
a. Develop a closure and post-closure monitoring plan for the Sanitary Landfill for approval by the regulator.
b. Review funding opportunities for landfill closure including provincial and federal funding programs.
c.

Complete closure works for the Sanitary Landfill.
Actions

Close the Moose Jaw Sanitary Landfill

Estimated Capital Cost*

Estimated Operating Cost

Grant Funding Applications $10,000

Annual Post-Closure Monitoring and
Maintenance - $65,000

Engineering and CQA Costs
- $192,000

0.25 FTE (existing) during closure

Construction Costs $2,262,000

0.1 FTE (existing) for Post-Closure
Monitoring and Maintenance

* Note – Capital and Operating Costs in 2020 dollars based on inflating estimated 2016 costs. The Bank of Canada’s Consumer Price
Index calculator indicates roughly 6.5% inflation since 2016.
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5.3.2 Site and Construct a New Landfill
Issue: The Sanitary Landfill currently serves communities around Moose Jaw though the City has not developed
any long-term partnerships or agreements with other communities for potential industrial customers for the current
facility or a future disposal facility.
A.

Site and Construct a New Landfill.
a. Consult potential partners to identify the likely contributors to a future landfill. Develop a request for
expression of interest (RFEOI) for municipalities and commercial/industrial facilities in the region to
participate in a regional landfill or use a City-owned landfill. The RFEOI should provide information on the
likely construction and commissioning date of the future landfill and endorsement from City Council to begin
consultation.
b. Consult landowners and the rural municipality to ensure that the landfill location is supported by the local
community. Based on results of early consultation, identify four to six potentially suitable landfill locations
and consult with local landowners and the rural municipality on their support of locating a landfill in these
areas.
c.

With support from landowners and the host rural municipality, complete site investigation work at the
preferred location(s) to establish suitable hydrogeological conditions. Depending on the potential sites
available, the City may wish to complete assessment in a staged approach by completing a high-level
hydrogeological investigation of 2-3 sites and choosing the preferred location for a detailed site
investigation.

d. Complete public and stakeholder consultations. Complete detailed public and stakeholder consultations
including advertisements in local media, open houses, and door-to-door canvassing of neighbouring
property owners to communicate the project’s benefits, timeline, and the environmental protection
measures designed. Develop conceptual site plans for use in public and stakeholder consultations for the
preferred location.
e. Complete regulatory requirements for landfill permitting including a site suitability report and landfill design
plan. With public and stakeholder support, complete a detailed site investigation to confirm hydrogeological
conditions beneath the site and establish and environmental baseline for comparison of future
environmental monitoring. With public and stakeholder support, complete a detailed site investigation to
confirm hydrogeological conditions beneath the site and establish and environmental baseline for
comparison of future environmental monitoring.
f.

Complete additional stakeholder consultations as required. With public and stakeholder support, complete
a detailed site investigation to confirm hydrogeological conditions beneath the site and establish and
environmental baseline for comparison of future environmental monitoring.

g. Construct the New Landfill and supporting infrastructure.
B. Develop agreements with neighbouring communities and industrial facilities to use the New Landfill.
a. Establish non-resident tipping fees for the New Landfill.
b. Develop and provide agreements to all communities and industrial facilities who expressed interest in using
the New Landfill for waste disposal.
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Actions
Site and Construct (Phase 1) a New
Landfill

Develop agreements with
neighbouring communities and
industrial facilities to use the New
Landfill

6.0

Estimated Capital Cost
Landowner, Stakeholder, and Public
Consultation Costs - $150,000

Estimated Operating Cost
0.5 FTE (New)

Landfill Siting Study - $160,000
Engineering and CQA Costs - $215,000
Construction Costs (Phase 1) - $6,650,000

Landfill Operating,
Monitoring, and
Maintenance Costs $750,000

Develop Agreements (Legal) - $15,000

0.25 FTE (New)

PLAN MONITORING AND MEASUREMENT

The long-term achievement of the goals identified in the SWMMP is ultimately dependent on plan implementation.
Progress will be supported through regular monitoring and measurement of success. The following sections identify
the monitoring and measurement programs to be enacted to support implementation of the SWMMP.

6.1

Metrics

Key metrics can be measured and used to track performance of the City’s Solid Waste Utility over time. The
recommended metrics for tracking includes:


Residential waste disposal rate per capita based on the total waste collected by the City’s residential
collection program and self-hauled waste dropped at the landfill. Waste disposal rates fluctuate year-to-year
based on economic activity, but the City should expect to achieve a downward trend over five to ten years as
additional waste diversion programs are enacted. Municipalities are increasingly moving to track waste disposal
rates rather than waste diversion rates as a better indication of the success of all waste reduction, reuse, and
recycling programs. In keeping with provincial targets, the City’s per capita waste disposal to 589 kg/person by
2030 (30%) and 421 kg/person by 2040.



Total waste disposed at the Landfill and any future landfill. Tracking total waste disposed on a monthly
basis with a year-to-year comparison helps landfill managers to track changes in private customers which can
significantly influence the financial success of the landfill. Total waste disposed is also a key input to calculation
of apparent waste density.



Remaining landfill airspace. Completing annual volume surveys allows landfill owners to both calculate the
density of waste disposed and the remaining lifespan of the landfill. With the use of Unmanned Aerial Vehicle
(UAV) photogrammetry annual landfill volume surveys and calculations can typically be completed for less than
$10,000.



Apparent waste density in the Landfill or any future landfill as calculated by annual airspace
calculations and total waste disposed. Landfill owners use waste density to assess performance of waste
placement and compaction operations as well as the application of daily and intermediate cover materials.
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6.2

Reporting

As a component of annual budgets and year-end reporting to City Council the Solid Waste Utility will compile the
total waste disposed at the City’s landfill as well as a summary of key programs for annual reporting purposes.

6.3

Effectiveness Reviews and Plan Updates

Five years into the implementation of this Plan, Moose Jaw will carry out a review of the SWMMP’s implementation
and effectiveness. This review may include:


Overview of all programs or actions undertaken in the first five years to support the SWMMP goals and targets,
including status and implementation costs for each.



Description and forecasted budget for programs or actions not yet started and status, including explanations
for delays or cancellations of plan components.



Five-year trend information for waste disposal per person.



Five-year trend of greenhouse gases emitted and avoided, if available.



Any significant changes that might impact the solid waste management system over the next five years.
Actions

Estimated Capital Cost

Estimated Operating Cost

-

$10,000 to be allocated in year five

Effectiveness Review Implementation

6.4

Waste Composition Studies

In advance of the five-year review noted, a multi-season waste composition study on the residual waste
management stream is proposed for year four, and – if appropriate – in advance of the next SWMMP update to
assess the success of current waste diversion programs and policies and identify opportunities for additional
diversion.
Actions
Waste Composition Studies

6.5

Estimated Capital Cost

Estimated Operating Cost

-

$50,000 to be allocated in year four

Plan Flexibility and Risk

The SWMMP lays out the high-level goals, costs, and timelines for solid waste program implementation in Moose
Jaw. Several factors may affect the cost and timeline to implement each strategy including external changes to
priorities, partner programs, and regulations and internal variations in priorities and availability of budget and staff
time to implement programs. The SWMMP is intended to be flexible when warranted to implement plan components,
directly or through private firms and/or non-profit organizations. While the SWMMP provides flexibility in
implementation depending on internal and external factors the following risks should be considered:


Achieving the identified disposal target is dependent on successful implementation of additional diversion
programs in the City;
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Costs provided are conceptual level estimates and may differ from the actual costs to implement programs
depending on the details of program or infrastructure design and timing of implementation. As a result, major
programs and infrastructure may undergo further assessment prior to implementation;



The success of most items is dependent on allocation of staff to adequately design, implement, and assess
programs;



The success of reduce, reuse, and recycle strategies will be affected by the effectiveness education and
behaviour change programs;



Regulators may require changes to the operation of facilities through orders and updates to Permits and
Approvals which would impact the timelines and priorities for landfill closure, siting, and construction.

As the preparation of this SWMMP was completed to meet requirements from Moose Jaw City Council, Solid Waste
Utility staff will seek guidance and the direction of City Council to assess the appropriate level of flexibility in plan
implementation as needed.

7.0

FINANCE AND ADMINISTRATION

The strategies, actions and costs associated with improving the solid waste management system have been
discussed in previous sections. This section of the SWMMP presents a summation of the estimated staffing needs
(in FTEs) and costs (in 2020 dollars) to the City for the proposed solid waste management system.

7.1

Resources Required

As identified in Section 3.2 the Solid Waste Utility has an allocation of management, supervisory, technical, and
support staff of:


One FTE as the Environmental Services Supervisor;



Partial FTE (0.3) Technician;



Partial FTE (0.3) Administrative Assistant; and



Partial FTE (0.3) Director of Public Works and Utilities.

Additional support has been provided from the City’s Communications Department for ongoing public
communication. The City’s staff also includes a Crew Lead-Sanitation, Operators, and Labourers involved in direct
service delivery.
In comparison to similarly sized municipalities, the City’s current staff compliment for solid waste is relatively low
for a municipality managing both waste disposal and waste diversion programs. Typically, as municipalities increase
the complexity of their operations additional supervisory or management staff resources are required. As additional
programs are added to the City’s waste diversion programs, additional staff such as a waste diversion coordinator
will be required.

7.2

Anticipated Expenditures

Expected expenditures related to the strategies identified in Section 5.0 and Section 6.0 have been summarized
below as both capital and operating costs. Only new program costs have been identified.
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Table 7-1: Ten-Year Financial Expenditures
Anticipated Expenditures
Capital Costs

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

Collaborate with Internal Stakeholders to Support Strategic Program and Plans
Review Position Staff Position Descriptions
Vision, Policies, and
Bylaws

Review Organizational Vision and Develop a Five-Year Strategic Plan
Review and Define Levels of Service for Collection Programs
Review and Revise Financial Policies
Mitigate Illegal Dumping
Develop Public Education and Communication Materials

Reduce, Reuse,
and Recycle

Work with stakeholders to support and incentivize local processing of recyclables.
Work with Partners to Expand Availability of Composting and Access to Backyard
Composters
Develop and Implement an Organics Diversion Strategy
Proactively Review Technology Feasibility

Residual Waste
Management
Plan Monitoring and
Measurement

Close the Moose Jaw Sanitary Landfill

$ 2,262,000

Site and Construct a New Landfill

$ 6,650,000

Develop Landfill Tipping Fee Agreements
5-Year Effectiveness Review
Waste Composition Studies
Capital Costs Total

$

-

$

-

$

-

$ 6,650,000

$ 2,262,000

$

-

$

-

$

-

$

-

$

-

Develop Public Education and Communication Materials

$

20,000

$

20,000

$

Work with stakeholders to support and incentivize local processing of recyclables.
Work with Partners to Expand Availability of Composting and Access to Backyard
Composters

20,000

$

20,000

$

20,000

$

20,000

$

20,000

$

20,000

$

20,000

$

20,000

$

5,000

$

5,000

$

5,000

$

5,000

$

5,000

$

5,000

$

5,000

$

5,000

$

5,000

$

5,000

$

20,000

10,000

$

192,000

$

82,000

$

82,000

$

82,000

$

82,000

$

82,000

$

82,000

$ 150,000

$

75,000

$

750,000

$

15,000
$

10,000

Operational Costs (New)
Collaborate with Internal Stakeholders to Support Strategic Program and Plans
Review Position Staff Position Descriptions
Vision, Policies, and
Bylaws

Review Organizational Vision and Develop a Five-Year Strategic Plan
Review and Define Levels of Service for Collection Programs
Review and Revise Financial Policies
Mitigate Illegal Dumping

Reduce, Reuse,
and Recycle

Develop and Implement an Organics Diversion Strategy
Proactively Review Technology Feasibility
Residual Waste
Management
Plan Monitoring and
Measurement

Close the Moose Jaw Sanitary Landfill

$

Site and Construct a New Landfill

$ 150,000

$ 150,000

Develop Landfill Tipping Fee Agreements
5-Year Effectiveness Review
Waste Composition Studies
Operational Costs Total

$ 175,000

$ 175,000
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$ 185,000

$

50,000

$

327,000

$ 750,000

$ 750,000

$ 750,000

$ 750,000

$
$

857,000

$ 857,000

$ 857,000

$ 857,000

$ 750,000

50,000

$ 857,000

$ 857,000
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8.0

IMPLEMENTATION PLAN

Table 8-1 provides the planned implementation schedule for the SWMMP from 2020 to 2030 including anticipated
staffing requirements for new programs and infrastructure. Table 8-2 provides a more detailed implementation plan
for landfill siting and construction.

Table 8-1: Implementation and New Staff Resources Plan

Reduce, Reuse, and
Recycle

Vision, Policies, and Bylaws

Implementation Plan
Staff Resources (New)
Collaborate with Internal Stakeholders to Support Strategic
Program and Plans (0.25 FET for 1 Month)
Review Position Staff Position Descriptions (0.25 FTE for 1
Review Organizational Vision and Develop a Five-Year Strategic
Plan (0.5 FTE for 4 Months)
Review and Define Levels of Service for Collection Programs
(0.25 FTE for 2 Months)
Review and Revise Financial Policies (0.25 FTE for 2 Months)
Mitigate Illegal Dumping (<0.25 FTE)
Develop Public Education and Communication Materials (0.25
FTE for 1 Months)
Work with stakeholders to support and incentivize local
processing of recyclables. (0.25 FTE)
Work with Partners to Expand Availability of Composting and
Access to Backyard Composters (0.25 FTE)
Develop and Implement an Organics Diversion Strategy (0.25
Proactively Review Technology Feasibility (0.1 FTE)
Close the Moose Jaw Sanitary Landfill (0.1 FTE to 0.25 FTE)
Residual Waste
Site and Construct a New Landfill (0.5 FTE)
Management
Develop Landfill Tipping Fee Agreements (0.25 FTE for 6 months)
Plan Monitoring 5-Year Effectiveness Review (0.25 for 6 months)
and Measurement Waste Composition Studies (0.25 for 4 months)
New Staff Resources Total
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2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
x

x

x

x

x
x

x

x

x

x
x
x
x
0.10 0.10 0.04 0.25 0.10 0.10 0.10 0.04 0.04 0.04
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
0.25 0.25
0.25 0.25 0.50 0.25
0.10
0.25 0.25 0.25 0.10
0.50 0.50 0.50 0.50
0.13 0.13
0.13
0.08
1.12 1.12 1.31 1.83 1.37 0.72

0.25 0.25 0.25 0.25
0.10
0.10 0.10 0.10 0.10

0.13
0.08
0.82 0.66 0.75 0.79
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Table 8-2: Detailed Implementation Plan for Landfill Siting and Construction
Task

Typical Length
(months)

Consultations with potential partners
(communities, rural municipalities, facilities)

6

Complete preliminary siting study and
hydrogeological assessment

18

Initial landowner consultations and local
municipality consultations

6

Ongoing landowner and municipality
communications
Public and stakeholder consultations

Throughout
Development
and Operation
12

Complete permit application and detailed site
analysis
Ongoing public and stakeholder communications

36

Permit review period

6

Landfill design and land purchase

6

Landfill construction and commissioning

6

6
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Timeline (Year)
1

2

3

4

5
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LIMITATIONS ON USE OF THIS DOCUMENT
GEOENVIRONMENTAL
1.1 USE OF DOCUMENT AND OWNERSHIP

consistent with the level of skill ordinarily exercised by members of the
profession currently practicing under similar conditions in the
jurisdiction in which the services are provided. Professional judgment
has been applied in developing the conclusions and/or
recommendations provided in this Professional Document. No warranty
or guarantee, express or implied, is made concerning the test results,
comments, recommendations, or any other portion of the Professional
Document.
If any error or omission is detected by the Client or an Authorized Party,
the error or omission must be immediately brought to the attention of
TETRA TECH.

This document pertains to a specific site, a specific development, and
a specific scope of work. The document may include plans, drawings,
profiles and other supporting documents that collectively constitute the
document (the “Professional Document”).
The Professional Document is intended for the sole use of TETRA
TECH’s Client (the “Client”) as specifically identified in the TETRA
TECH Services Agreement or other Contractual Agreement entered
into with the Client (either of which is termed the “Contract” herein).
TETRA TECH does not accept any responsibility for the accuracy of
any of the data, analyses, recommendations or other contents of the
Professional Document when it is used or relied upon by any party
other than the Client, unless authorized in writing by TETRA TECH.
Any unauthorized use of the Professional Document is at the sole risk
of the user. TETRA TECH accepts no responsibility whatsoever for any
loss or damage where such loss or damage is alleged to be or, is in
fact, caused by the unauthorized use of the Professional Document.
Where TETRA TECH has expressly authorized the use of the
Professional Document by a third party (an “Authorized Party”),
consideration for such authorization is the Authorized Party’s
acceptance of these Limitations on Use of this Document as well as
any limitations on liability contained in the Contract with the Client (all
of which is collectively termed the “Limitations on Liability”). The
Authorized Party should carefully review both these Limitations on Use
of this Document and the Contract prior to making any use of the
Professional Document. Any use made of the Professional Document
by an Authorized Party constitutes the Authorized Party’s express
acceptance of, and agreement to, the Limitations on Liability.
The Professional Document and any other form or type of data or
documents generated by TETRA TECH during the performance of the
work are TETRA TECH’s professional work product and shall remain
the copyright property of TETRA TECH.
The Professional Document is subject to copyright and shall not be
reproduced either wholly or in part without the prior, written permission
of TETRA TECH. Additional copies of the Document, if required, may
be obtained upon request.
1.2 ALTERNATIVE DOCUMENT FORMAT

1.4 DISCLOSURE OF INFORMATION BY CLIENT
The Client acknowledges that it has fully cooperated with TETRA TECH
with respect to the provision of all available information on the past,
present, and proposed conditions on the site, including historical
information respecting the use of the site. The Client further
acknowledges that in order for TETRA TECH to properly provide the
services contracted for in the Contract, TETRA TECH has relied upon
the Client with respect to both the full disclosure and accuracy of any
such information.
1.5 INFORMATION PROVIDED TO TETRA TECH BY OTHERS
During the performance of the work and the preparation of this
Professional Document, TETRA TECH may have relied on information
provided by persons other than the Client.
While TETRA TECH endeavours to verify the accuracy of such
information, TETRA TECH accepts no responsibility for the accuracy
or the reliability of such information even where inaccurate or unreliable
information impacts any recommendations, design or other
deliverables and causes the Client or an Authorized Party loss or
damage.
1.6 GENERAL LIMITATIONS OF DOCUMENT
This Professional Document is based solely on the conditions
presented and the data available to TETRA TECH at the time the data
were collected in the field or gathered from available databases.
The Client, and any Authorized Party, acknowledges that the
Professional Document is based on limited data and that the
conclusions, opinions, and recommendations contained in the
Professional Document are the result of the application of professional
judgment to such limited data.
The Professional Document is not applicable to any other sites, nor
should it be relied upon for types of development other than those to
which it refers. Any variation from the site conditions present, or
variation in assumed conditions which might form the basis of design
or recommendations as outlined in this report, at or on the development
proposed as of the date of the Professional Document requires a
supplementary investigation and assessment.
TETRA TECH is neither qualified to, nor is it making, any
recommendations with respect to the purchase, sale, investment or
development of the property, the decisions on which are the sole
responsibility of the Client.

Where TETRA TECH submits electronic file and/or hard copy versions
of the Professional Document or any drawings or other project-related
documents and deliverables (collectively termed TETRA TECH’s
“Instruments of Professional Service”), only the signed and/or sealed
versions shall be considered final. The original signed and/or sealed
electronic file and/or hard copy version archived by TETRA TECH shall
be deemed to be the original. TETRA TECH will archive a protected
digital copy of the original signed and/or sealed version for a period of
10 years.
Both electronic file and/or hard copy versions of TETRA TECH’s
Instruments of Professional Service shall not, under any
circumstances, be altered by any party except TETRA TECH. TETRA
TECH’s Instruments of Professional Service will be used only and
exactly as submitted by TETRA TECH.
Electronic files submitted by TETRA TECH have been prepared and
submitted using specific software and hardware systems. TETRA
TECH makes no representation about the compatibility of these files
with the Client’s current or future software and hardware systems.

1.7 NOTIFICATION OF AUTHORITIES
In certain instances, the discovery of hazardous substances or
conditions and materials may require that regulatory agencies and
other persons be informed and the client agrees that notification to such
bodies or persons as required may be done by TETRA TECH in its
reasonably exercised discretion.

1.3 STANDARD OF CARE
Services performed by TETRA TECH for the Professional Document
have been conducted in accordance with the Contract, in a manner
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1.0

INTRODUCTION

Tetra Tech Canada Inc. (Tetra Tech) was retained by the City of Moose Jaw (the City) to develop a Solid Waste
Management Master Plan (SWMMP) to guide the long-term goals and direction of solid waste management in the
City. The purpose of this document is to document a high-level analysis identifying opportunities and threats in
Political, Economic, Social, Technology, Legal, and Environmental (PESTLE) areas for the current and future solid
waste management system.
This document provides a list of opportunities and threats to the City’s solid waste management system which will
be address through the SWMMP.

2.0

WHAT IS A PESTLE ANALYSIS?

PESTLE is an acronym which stands for Political, Economic, Social, Technology, Legal and Environmental factors.
A PESTLE Analysis is a tool which aids in creating strategies to address the macro-environmental factors affecting
a program or project.
The aim of the PESTLE Analysis is to provide input for the City’s SWMMP to mitigate and eliminate threats or
capitalize on opportunities affecting its solid waste programs. The PESTLE Analysis will be used throughout the
SWMMP process and treated as a living document to be updated with additional factors or changes to the current
environment as additional information is collected.
The next sections will discuss the individual factors and opportunities and threats to the current and future
management of solid waste in the City.

3.0

POLITICAL

There are both internal and external political factors which may affect the City’s programs. Examples may include
local and provincial policy and bylaw decisions.
Table 3-1 summarizes political factors which could have an effect on solid waste management in the City.

Tetra Tech Canada Inc.

Unit 20, 3942 Burron Avenue
Saskatoon, SK S7P 0E1 CANADA
Tel 306.659.6101 Fax 306.659.6150
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Table 3-1: Political Factors Impacting Moose Jaw's Solid Waste Management System
Political
Factors

Threats

Opportunities

City Council

 There may be divergent views on solid
waste issues within council.
 Change in council members between
election cycles could derail initiatives or
projects defined by original council
members.
 There is an estimated 3 to 5 years of landfill
airspace remaining and deferring decisions
from Council will affect the schedule to plan
and establish solid waste management
programs.

 Council members are engaged in the solid
waste management system and are willing
to provide input on the direction for service
levels.

Concurrent Projects

 City budget may be tied up into concurrent
projects which may threaten the scope,
schedule and budget of solid waste
management programs.

 Large capital projects in the City or region
could help to justify major capital
investments in disposal or diversion
infrastructure.

Tariffs and
Import/Export
Restrictions

 Tariffs and import/export restrictions impact
the markets and cost for recycling. Currently
there is a 25% import tariff on Canadian
steel into the United States. The current
10% aluminum tariff does not cover bauxite
or alumina feedstock, aluminum waste and
scrap, and/or aluminum powders or flakes.

 Long-term restrictions to international
markets tend to encourage domestic
markets that could create opportunities for
entrepreneurs.

National Sword Policy
on Recycling Imports

 China implemented a policy in 2017 to
restrict contamination rates in
scrap/recyclable imports. The policy has
significantly impacted markets for recyclable
materials with material prices expected to
remain low while new markets develop.

 Domestic (North American) markets are
expected to develop in the medium to long
term and alternative international markets
have been identified for materials with low
contamination levels.
 The policy has sparked public interest in
recycling resulting in investment in public
education and system improvements from
private industry and local government.

Carbon Tax

 A Carbon Tax is expected to be
implemented in the province. This tax will
impact solid waste facilities.

 The tax may create economic incentive and
funding to invest in landfill gas collection,
organics processing, or waste-to-energy
technologies.

Federal / Provincial
Funding

 Changing political climate could create
funding for infrastructure projects.

 Several municipalities have received funding
for waste diversion infrastructure including
closure of historical landfills to construct eco
depots and resource recovery centers.
 Grant applications often require that
governments develop long-term plans for
their solid waste management systems and
demonstrate that their proposed
infrastructure is identified in the plan.

Public Perception

 The public may perceive waste
management and waste disposal as an
inexpensive service.
 Communities have historically prioritized
level of convenience and service without
investing in public education.

 There are some residents in Moose Jaw
who support waste diversion and the public
perception of solid waste is changing in
Saskatchewan as a whole.
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Political
Factors
Provincial Politics
Impacting Regulation

4.0

Threats

Opportunities

 Stricter provincial regulations and increased
enforcement is driving some small
communities to shut down their landfills
and/or solid waste facilities.
 The provincial Ministry of Environment has
indicated that the Moose Jaw landfill
requires remediation and closure within the
next several years.

 Municipalities in Saskatchewan are facing
tougher regulations and standards resulting
in collaborative approaches to develop
regional facilities or transfer waste to
operating landfills.

ECONOMIC

This factor considers any macro or micro-economic events which may influence the economic feasibility of the solid
waste management system including interest rates, municipal budgets, senior government funding, local economy,
and asset management.
Table 4-1 highlights the internal and external economic factors that could impact the City’s initiatives and plans.

Table 4-1: Economic Factors Impacting Moose Jaw's Solid Waste Management System
Economic
Factors

Threats

Opportunities

Foreign Exchange
Rates

 Fluctuating exchange rates primarily affect
the cost of purchasing specialized
equipment and revenues from the sale of
recyclable materials to the market.

Interest and Inflation
Rate

 Interest and inflation rates fluctuate,
impacting long-term programs or large
capital projects that require borrowing.

Local Economy

 The strength of the local economy generally
impacts municipal populations and budgets.

 There may be some opportunities to create
jobs through changing waste management
practices and increasing processing of
diverted materials in the City (e.g.
developing a local composting program may
require a full-time or part-time operator).

Solid Waste
Management Costs

 Increasing service levels generally
increases waste management costs. This
includes facility operation costs (driven by
regulations and operation of a site reaching
end of life), collection costs (driven by fuel
and labour costs), and processing costs for
diverted materials (driven by market
requirements and demand).

 Waste reduction efforts should contribute to
reducing waste management costs.
 Waste diversion initiatives such as reuse,
recycling and composting will reduce
disposal rate and offer the City more time to
establish their waste management program.

Asset Management

 Previously deferred maintenance,
environmental controls, and operational
updates must be addressed at the Moose
Jaw landfill.

 New funding structure to address asset
management considerations.
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5.0

SOCIAL

The sociological factor determines what events which will have an influence on the local community but also the
market. For instance, when siting a new landfill near a community, there may be negative push back by the
surrounding community. Some of the main perceptions include “Not in my Backyard” (NIMBY) or “Build absolutely
nothing anywhere near anything (BANANA). These perceptions can prevent or delay infrastructure development.
Table 5-1 highlights the internal and external social factors which could impact the City’s initiatives and plans.

Table 5-1: Social Factors Impacting Moose Jaw's Solid Waste Management System
Social
Factors

Threats

Opportunities

Education on solid
waste management

 The public lacks information on the
challenges of managing solid waste, new
standards as it relates to landfilling and
recycling, and current state of solid waste
management for the City.

 There are environmentally conscious
residents who can advocate for better
waste management practices at home,
work and institutions.
 Education allows residents and
businesses to become involved in the
process and to determine the best course
of action for their community.

Social View on Siting
New Landfill

 NIMBY and BANANA views make it
challenging to identify and establish suitable
sites for solid waste infrastructure.

 Better communication with support from
regulators to help the City with public
communication around facility siting,
design, and cost.
 Better communication and education to
discuss potential issues and technologies
to protect the environment (e.g.
engineered landfills).

Waste Diversion Cost

 More waste diversion services typically
increase waste management costs as
compared to disposal.
 Increasing per household waste
management costs has a greater impact on
lower income households.

 Community needs to be advised that new
disposal standards are more expensive to
employ.
 Waste diversion services may help identify
most cost effective long-term approach for
waste management. There may be
opportunities to change or increase
services.

Environmental Impacts
from Solid Waste
Disposal and
Processing

 Solid waste facilities may impact human
health or the environment (e.g. leachate and
gases from landfills, leachate and odour from
composting facilities, and air emissions from
waste-to-energy facilities).

 Controls and mitigation measures
available to address potential
environmental impacts.
 Better education and stakeholder
involvement to understand issues and
develop sustainable solutions.
 Landfill gas recovery may be accepted by
public as a means of decreasing
emissions.
 Leachate management can be
communicated as a measure to protect
natural water sources.
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6.0

TECHNOLOGY

The technology factor describes the ways in which technological changes impact the City’s solid waste systems.
Table 6-1 highlights the internal and external technological factors which could impact the City’s initiatives and
plans.

Table 6-1: Technological Factors Impacting Moose Jaw's Solid Waste Management System
Technology
Factors

Threats

Opportunities

Waste-to-Energy

 Waste-to-energy options such as
incineration and gasification have high
capital costs and requires a consistent
feedstock to maintain operation.
 High capital, maintenance, and operation
costs compared to other options such as
landfilling and composting.
 Waste quantities from the City and
neighbouring communities likely limits
feasible options that are currently available.
 Technology providers often approach
municipalities and political leaders to sell
their solutions which may not be feasible for
some communities.

 There are established and commercially
viable technologies that are proven in a
Canadian context, however there are certain
circumstances that drive them to uses these
technologies at a very high cost.
 Regulatory changes related to landfills and
climate change are creating incentives for
alternative technologies in Canada.
 Technologies are rapidly changing and
improving which may support reviewing
future review of available technologies to
determine whether applications for Moose
Jaw’s waste are feasible to address any
questions and queries from political leaders.

Composting

 Composting facilities can have
issues/concerns related to odour, leachate,
and traffic.
 Capital and operating cost adds to the
overall solid waste management cost.
 Markets required for processed organics.
Contamination affects product quality.
Easier to market higher quality compost.
 Community support required to ensure
organics are separated at the source and
brought to the facility for processing

 Diverting organics from landfills reduces
greenhouse gas (GHG) emissions.
 Senior government funding is available to
establish composting facilities and organic
collection programs to reduce GHG
emissions.
 Municipal composting programs are
becoming common in western Canadian
cities.
 Processing compostable materials creates
jobs and creates a soil amendment that
improves organic matter content is soil to
sustain crop production.

Material Recovery
Facility (MRF)

 Global markets for commodities are
unpredictable and small municipalities often
have difficulty selling their materials and
balancing their capital and operating costs.
 Processing costs for smaller communities
are typically much higher than large
communities (economies of scale).
 Contaminants in the recyclables affects
market value and might end up costing
more than landfilling.
 Transportation cost to bring commodities to
market is sometimes cost prohibitive.

 Regional or provincial approach to recycling
can create economies of scale that make
recycling more acceptable and sustainable.
 Extended Producer Responsibility (EPR)
programs for recyclables such as in British
Columbia can help to support recycling.
Lobbying the Provincial government might
help support drive this initiative.
 Along with regionalization of disposal
capacity there may be opportunities to
regionalize collection and processing of
recyclables.
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7.0

LEGAL

The legal factor describes laws and regulations which affect solid waste management such as land procurement
processes and industrial or environmental regulations. Table 7-1 highlights internal and external factors which could
impact the City’s initiatives and plans.

Table 7-1: Legal Factors Impacting Moose Jaw's Solid Waste Management System
Legal
Factors

Threats

Opportunities

Landfill Compliance
with Regulations






Siting and Permitting a
New Landfill

 Landfill siting requires coordination with the
provincial Environmental Assessment and
Environmental Protection Branches to
ensure the proposed facility complies with
relevant regulations and does not impact
the environment.
 Lack of clarity on Saskatchewan-specific
regulations for facilities. Facilities are
expected to meet equivalent standards from
either Alberta or Manitoba.

Land Procurement

 Rezoning likely required for proposed sites.
Depending on location, residents and
neighbouring communities/entities may
hinder the project from moving forward.

Leachate management issues.
Greenhouse gas emissions.
Litter issues.
Long term environmental liabilities of the
existing landfill.
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8.0

ENVIRONMENTAL

The environmental factor considers environmental and ecological considerations that could impact the solid waste
management system. Table 8-1 highlights internal and external environmental factors which could impact the City’s
initiatives and plans.

Table 8-1: Environmental Factors Impacting Moose Jaw's Solid Waste Management System
Environmental
Factors

Threats

Opportunities

Ecological

 Plants and animals located in or in proximity
to solid waste facilities could be impacted
by their operation.

 Incorporate measure to ensure environment
is protected.

Stakeholder Values

 Residents and political leaders may have
predetermined opinions on some
technologies or approaches that bias them
for or against potential options.

 Environmentally minded individuals within
the City could help to drive and promote
programs.
 A Triple Bottom Line assessment helps
examine options from a variety of
perspectives.

Environmental
Regulations

 Regulatory bodies can force closure of the
existing landfill sooner if non-compliance
issues are not addressed.
 Exact landfill regulations for Saskatchewan
are uncertain due to political changes.
Facilities are required to meet an alternative
standard.



Air Quality

 Many alternative technologies may have air
quality or odour impacts.

 There are available pollution control
technologies that mitigate the impact on air
quality.

Water Quality

 Leachate Management issues such as
leachate breakouts may impact
groundwater of surface water surrounding
the existing landfill.

 Prepare plan and implement measure to
address environmental issues.
 Work with regulatory body to ensure timeline
for remedial action is acceptable.

9.0

Work with regulatory body to define
compliance issues and prepare a plan to
address issues accordingly.
 Implement programs to address issues and
possibly extend the life of the landfill.

LIMITATIONS OF REPORT

This report and its contents are intended for the sole use of the City of Moose Jaw and their agents. Tetra Tech
Canada Inc. (Tetra Tech) does not accept any responsibility for the accuracy of any of the data, the analysis, or the
recommendations contained or referenced in the report when the report is used or relied upon by any Party other
than the City of Moose Jaw, or for any Project other than the proposed development at the subject site. Any such
unauthorized use of this report is at the sole risk of the user. Use of this document is subject to Tetra Tech’s
standard Limitations on the Use of this Document or Contractual Terms and Conditions executed by both parties.
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1.0

INTRODUCTION

Tetra Tech Canada Inc. (Tetra Tech) was retained by the City of Moose Jaw (Moose Jaw) to support the
development of a Solid Waste Management Master Plan (SWMMP). The SWMMP will provide long-term direction
for the management of solid waste in the City. The City’s landfill is nearing the end of its usable life and is estimated
to have three to five years of airspace remaining. Additional disposal capacity is required to service the City’s
residential waste collection system.
The City’s SWMMP should take into consideration internal and external factors to ensure future plans and strategies
are designed for success. This document summarizes the policies, bylaws, finances, programs, and infrastructure
used to manage solid waste in Moose Jaw and provides data from similar municipalities for comparison.

2.0

MUNICIPAL CAPACITY AND RESOURCE ASSSESSMENT

2.1

Waste Growth

There are several methods that can be used to estimate future municipal waste generation. The typical method
applied to small and medium sized municipalities in North America is to calculate a per capita waste disposal rate
and project forward based on populations projections. If significant diversion programs (e.g., curbside recycling or
curbside organics collection) are contemplated the future, the per capita disposal rate is expected to decrease to
reflect the likely materials diverted from the landfill.
This method requires three pieces of information to project future waste generation:


Current waste generation per capita;



Projected population that will be served by the landfill; and



Anticipated diversion from contemplated programs.

The following section outlines the per capita waste generation calculation estimate and projected population.
Anticipated diversion will be determined based on future diversion programs.

2.1.1 Municipal Growth Strategy Projections
Moose Jaw’s future population was estimated as part of an Offsite Development Levy Study in 2015 1. The
populations presented in Working Paper #1 have been used to inform our projections of Moose Jaw’s population.
The paper states that the population projection was suitable for 10 years but was extended to 50 years “for
consideration of major infrastructure…”. The paper identifies Moose Jaw’s probable growth rate at 0.5% to 1.0%
1

City of Moose Jaw 2015 Offsite Development Levy Working Paper #1 – Population Projection prepared by DGMercer Eco Research.
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based on historical census, water demand, and hospital data. The 2061 population is estimated to be 44,170 to
56,610.

Table 2-1: Moose Jaw's Projected Population (2011 to 2061)

Year

2

City of Moose
Jaw Projected
Population
0.5%

1%

2011

34,421

34,421

2012

34,593

2013

City of
Moose Jaw
Census
Population 2

R.M. of
Moose Jaw
Census
Population2

Year

33,274

1,147

City of Moose
Jaw Projected
Population
0.5%

1%

2043

40,377

47,327

34,765

2044

40,579

47,800

34,766

35,113

2045

40,782

48,278

2014

34,940

35,464

2046

40,986

48,761

2015

35,115

35,819

2047

41,191

49,248

2016

35,290

36,177

2048

41,397

49,741

2017

35,467

36,539

2049

41,604

50,238

2018

35,644

36,904

2050

41,812

50,741

2019

35,822

37,273

2051

42,021

51,248

2020

36,001

37,646

2052

42,231

51,761

2021

36,181

38,022

2053

42,442

52,278

2022

36,362

38,402

2054

42,654

52,801

2023

36,544

38,786

2055

42,868

53,329

2024

36,727

39,174

2056

43,082

53,862

2025

36,910

39,566

2057

43,297

54,401

2026

37,095

39,962

2058

43,514

54,945

2027

37,280

40,361

2059

43,732

55,494

2028

37,467

40,765

2060

43,950

56,049

2029

37,654

41,173

2061

44,170

56,610

2030

37,842

41,584

2031

38,032

42,000

2032

38,222

42,420

2033

38,413

42,844

2034

38,605

43,273

2035

38,798

43,706

2036

38,992

44,143

2037

39,187

44,584

2038

39,383

45,030

2039

39,580

45,480

2040

39,778

45,935

2041

39,977

46,394

2042

40,176

46,858

33,890

1,163

Population based on Statistics Canada Census Profile from 2016.
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Household Waste
Loads are weighed as they enter the Moose Jaw landfill. Based on the past five years of scale data the average
waste disposed by residents (logged as Residential and Private) was 16,279 tonnes. Historical disposal data is
presented in Figure 2-1. It is noted that Private (small vehicle) loads were all assumed to weigh 250 kg which may
overestimate the amount of waste deposited.
ICI Waste
Based on the past five years of scale date the average waste disposed by the industrial, commercial, and
institutional sector (logged as Commercial and Trade) was 33,992 tonnes. Moose Jaw ended its Trade Waste
collection program in 2015 as shown in Figure 2-1.

Figure 2-1: Disposal Trends 2011 to 2018

Interpreted Disposal Rate
As shown in Figure 2-1, most of the waste disposed in the Moose Jaw Landfill comes from commercial haulers
(including residential waste from other communities) with approximately 40% from Moose Jaw residents. The per
capita disposal rate for the past five years was calculated using Moose Jaw landfill scale data and the populations
presented in Table 2-1.
Previous estimates completed by SNC Lavalin (2016) assumed that the disposal rate for the City of Moose Jaw
and the Rural Municipality of Moose Jaw would be approximately equivalent to the provincial average
(800 kg/capita/year). Based on the City of Moose Jaw and Rural Municipality of Moose Jaw populations presented
3
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in Table 2-1 and scale data for residential and private loads, the waste disposed from households is calculated to
be approximately 435 kg/capita/year to 445 kg/capita/year. This calculation is shown in Table 2-2.

Table 2-2: Per Capita Disposal Rate of Residential and Private Loads
Per Capita Residential and Private Disposal Rate
(tonnes)

Scale Data

Year
Residential

Trade

Commercial

Private

Total

0.5% Population Growth

1% Population Growth

2011

8,784

762

32,152

9,492

51,190

0.514

0.514

2012

9,758

729

41,889

8,974

61,350

0.524

0.522

2013

9,599

728

39,503

8,820

58,649

0.513

0.508

2014

9,600

743

42,203

7,927

60,473

0.486

0.479

2015

9,132

414

38,062

7,511

55,119

0.459

0.450

2016

9,382

30,203

6,592

46,177

0.438

0.428

2017

8,407

30,581

7,365

46,353

0.430

0.418

2018

7,707

28,913

7,774

44,394

0.420

0.407

Average (last 5 years)

0.447

0.436

Typically, approximately 40% to 60% of the waste generated in a small city like Moose Jaw comes from the
industrial, commercial, and institutional (ICI) sector. For future projections, we have assumed that waste generated
in the City and Rural Municipality of Moose Jaw is 50% ICI, and 50% residential. Therefore, a per capita disposal
rate of 880 kg/capita/year has been assumed for planning purposes.
Additionally, the Moose Jaw Sanitary Landfill has historically attracted significant amounts of waste from the
surrounding region. The estimated disposal rate based on the last five years of all waste disposed in the landfill is
1.40 to 1.43 tonnes/capita (based on population in Moose Jaw). This disposal rate is reasonable considering
Moose Jaw’s Landfill is serving the region.
As identified in previous deliverable the apparent density of waste disposed at the landfill is assumed to be
0.65 tonnes/m3.

3.0

POLICIES AND BYLAWS

Reviewing policies and bylaws is an important component of assessing the solid waste management system in
Moose Jaw. As shown in Figure 2-1, most of the waste disposed in the Moose Jaw Landfill comes from commercial
loads. Commercially hauled loads are typically affected by tipping fees and other policies at the facility level.
Furthermore, waste generation rates within Moose Jaw residences is substantially influenced by the programs and
policies in place.

3.1

Existing Bylaws

3.1.1 Waste Bylaw
The key bylaw related to solid waste management in Moose Jaw is the “Waste Management Bylaw 5156” (the
Waste Bylaw) enacted in 2002. The Waste Bylaw identifies the operation and revenue structure of Moose Jaw’s
Solid Waste Utility (landfill operations, waste collection, and diversion services) and defines key waste management
terms and services.
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The Waste Bylaw defines Household Waste as any waste (i.e., garbage, rubbish, refuse, scrap, discarded materials,
bottles, cans and other waste products or remains of any kind whatsoever) originating from any residential premises
not including restricted or prohibited waste. It further defines collection and set-out requirements and provides for
penalties to be assessed by a peace office or other person designated by the City Engineer. Schedules of the
Waste Bylaw define the location of the waste disposal ground (landfill), tipping fees, and penalties.
Changes to the Waste Bylaw
Several changes to the bylaw were proposed between 2016 and 2019:


Standardizing collection services by moving all residences to front curbside collection (change cancelled);



Adjusting to collect garbage every-other-week (adjusted to weekly in summer and every-other-week in winter);



Eliminating business and multi-family waste collection from municipal services (completed);



Changing from funding through property taxes to a utility fee (completed); and



Updating landfill tipping fees and creating non-resident rates (completed).

3.1.2 Maintenance and Nuisance Bylaw
The Property Maintenance and Nuisance Bylaw No. 5485 (Maintenance and Nuisance Bylaw) establishes minimum
property maintenance standards and provides for abatement of nuisances. Section 10 specifies that owners should
not allow accumulation waste materials. Section 14 prohibits burning materials and Section 16 requires that all
occupants properly dispose of garbage and keep the property free from rubbish and other debris.

3.1.3 Development Levy Bylaw
The Moose Jaw Development Levy Bylaw (2018) does not directly address solid waste management as a
component of the levy. However, the Development Bylaw does present the City’s planning map showing areas
slated for residential and industrial development respectively.

3.1.4 Miscellaneous Bylaw
The Moose Jaw Miscellaneous Bylaw No. 4423 (the Miscellaneous Bylaw) establishes regulations “for the peace,
order and good government of the City of Moose Jaw and for promoting the health, safety, morality, and welfare of
the inhabitants of the City of Moose Jaw.” The Miscellaneous Bylaw largely does not address issues of waste
management but does specify that materials that cause damage or injury and burning substances cannot be placed
on a sidewalk, boulevard, or other public place. It does not address the prohibition of general littering within the
community.

4.0

ORGANIZATIONAL/GOVERNANCE STRUCTURE

In Moose Jaw, the Solid Waste Utility along with Public Works and Water and Wastewater Utilities fall under the
purview of the Manager of Utilities. The current organizational chart is presented in Figure 4-1. The organizational
chart shows two full-time solid waste positions (Public Works Supervisor – Sanitation, Recycling & Wastewater; and
Sub-Foreman - Sanitation) and several part-time positions (Operators, Labourers). Solid waste is also a component
of the Manager of Utilities, Clerk-Steno, and Technician roles within the department for a total estimated 5-6 full-time
equivalent (FTE) positions. Notably, there are no positions within the Solid Waste Utility related to communications,
public education, or waste diversion which would typically exist in a City of Moose Jaw’s size.

5
Municipal Capacity and Resource Assessment.docx

MUNICIPAL CAPACITY AND RESOURCE ASSESSMENT FOR THE CITY OF MOOSE JAW
FILE: 704-SWM.SWOP03300-01 | MARCH 8, 2021 | ISSUED FOR USE

Director of Public
Works and Utilities

Transit Supervisor

Fleet Supervisor

Communications
Manager

Administrative
Assistant

Public Works &
Utilities Tech

Streets & Roads
Supervisor

Environmental
Services Supervisor

Figure 4-1: Organizational Chart for Moose Jaw Utilities
(Solid Waste positions shown in grey)
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5.0

BENCHMARKING

Utility benchmarking is a useful management tool that helps utility managers quantitatively evaluate system
performance against real world examples. A benchmarking analysis was completed to identify a baseline for key
indicators of solid waste management system performance in small to medium sized jurisdictions in Alberta and
Saskatchewan.

5.1

Comparable Jurisdictions

Solid waste management system performance is influenced by several factors. These include regulatory
environment, climate, community size, market access (for divertible materials), disposal capacity and material
processing capabilities. Comparable jurisdictions that were benchmarked for comparison against the Moose Jaw
solid waste management system were identified based on population, climate, and location (i.e., proximity and
access to markets for recyclable materials). Jurisdictions were examined in both Saskatchewan and Alberta to
represent diverse approaches to managing solid waste.

Table 5-1: Benchmarked Communities
Jurisdiction

Population
(2016 Census 3)

Moose Jaw, SK

33,890

Utilities for solid waste collection and solid waste disposal.
Garbage and recycling collection.
Landfill owned by the City.

Prince Albert, SK

35,926

Garbage, recycling and seasonal organics collection, and landfill operations
paid from a Sanitation Fund created from utility fees and landfill fees.
Landfill owned by the City services the North Central Saskatchewan Waste
Management Corporation

Regina, SK

215,106

Utility for solid waste collection and disposal services. Garbage and recycling
collection with seasonal yard waste depot. Organics (food and yard waste)
pilot was approved by council. Landfill owned by the City.

Leduc, AB

29,993

Collection of garbage, recycling, and organics paid through a utility fee. Landfill
owned jointly with Leduc County through the Leduc & District Regional Waste
Management Authority.

Lloydminster, SK/AB

31,410 4

Utility for solid waste collection and disposal.
Garbage, recycling, and organics collection.
Landfill owned by the City.

Saskatoon, SK

246,376

Utility for recycling collection and organics/composting and collection. The City
directly collects garbage and organics with recycling collected by a contractor.
Landfill owned by the City with operation paid through a combination of tipping
fees and taxes.

Waste Management System

Population and household data based on data from the 2016 Canadian Census available online https://www12.statcan.gc.ca/censusrecensement/2016/dp-pd/prof/index.cfm?Lang=E&TABID=1 [accessed February 1, 2019].
4
The City of Lloydminster’s census information is compiled from the Statistics Canada data for Alberta and Saskatchewan respectively.
3
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5.2

Solid Waste System Summaries

5.2.1 City of Moose Jaw
City of Moose Jaw Community Data
Population

33,890

Households

15,866

Area

47 km2

SF Collection Service Levels

Garbage

Weekly in Summer
Every-Other-Week in Winter

Recycling

Every-Other-Week

Organics

Composting Bin Subsidy

Infrastructure

Landfill, C&D Diversion Areas

Existing Targets

None

The City of Moose Jaw (Moose Jaw) operates a municipal solid waste landfill and provides garbage and recycling
collection for households. Landfill operations and recycling collection are contracted services with garbage
collection provided by City staff. Solid waste services are funded through utility and landfill tipping fees with funds
to support recycling provided by Multi-Material Stewardship Western (MMSW). The household fee for waste
recycling collection is $9.77 per month with a landfill tipping fee of $89/tonne for waste brought in from outside of
the City.
The City has no published targets related to waste diversion or reduction. Several service changes have been
proposed over the past several years with City Council approving every-other-week garbage collection in winter.

Moose Jaw Revenues (2019 Budget)

Landfill Fees

Grants and Donations

Moose Jaw Expenses (2019 Budget)

Landfill Expenses
Diversion Expenses

Utility or Collection Fees
Other Revenue
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5.2.2 City of Prince Albert
City of Prince Albert Community Data
Population

35,926

Households

15,173

Area

67 km2

SF Collection Service Levels

Garbage

Every-Other-Week in Winter Weekly in Summer

Recycling

Every-Other-Week

Organics

Seasonal Yard Waste

Infrastructure

Landfill

Existing Targets

55% diversion by 2025

Solid waste management (sanitation) falls under the public works department of the City of Prince Albert (Prince
Albert). Prince Albert’s Sanitation Fund “accounts for the operation of the City’s solid waste collection system,
operations at the landfill, and the costs associated with the City’s recycling program” 5. The Sanitation Fund is
financed through a combination of monthly utility surcharges and user fees collected at the landfill. Residential Utility
Surcharge is $18.25 per month with landfill tipping fees of $138 per tonne for waste from non-North Central
Saskatchewan Waste Management Corp. areas. Prince Albert’s goal is 55% diversion by 2025 and it currently
reports a recycling rate of 24% 6.
Prince Albert maintains a Sanitation Improvement Fund to ensure adequate financial resources for future capital
needs.

Prince Albert Solid Waste Expenses
(2019 Budget)

Landfill Expenses
Diversion Expenses

5
6

Prince Albert Solid Waste Revenues
(2019 Budget)

Landfill Fees
Grants and Donations

Collection Expenses
Other Expenses

Utility or Collection Fees
Other Revenue

The Sanitation Fund is described in the City of Prince Albert General Fund Budget for Year Ending December 31, 2019 document.
Prince Albert’s diversion programs and goals were summarized in the Saskatchewan Waste Reduction Council Fall workshop (2018)
https://www.saskwastereduction.ca/assets/upload/pdf/events/workshops/2018/city-of-prince-albert-5be2697c7a4c8.pdf
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5.2.3 City of Regina
City of Regina Community Data
Population

215,106

Households

93,197

Area

180 km2

SF Collection Service Levels

Garbage

Weekly in Summer
Every-Other-Week in Winter

Recycling

Every-Other-Week

Organics

Leaf and Yard Waste Depot

Infrastructure

Landfill, 9 Recycle Depots, Leaf and Yard Waste Depot(s)

Existing Targets

40% Diversion from Landfill

The Solid Waste Department falls under Transportation & Utilities Division of the City of Regina (Regina). Regina
operates the solid waste collection system, landfill, and waste diversion program. The Waste Plan for Regina was
approved in 2018. It lays out an ambitious goal to go from 18% to 40% and then 65% diversion from the landfill.
Total operated expenses for 2019 are estimated at $25,468,500 including landfill operations, solid waste collection,
waste diversion services, environmental services, and business support with a total 99 FTEs.
Regina maintains a Solid Waste Reserve Fund to ensure adequate financial resources for future capital and
operating needs. By the end of 2019, the Solid Waste Reserve is expected to reach $35,320,000. Regina has
budgeted $8,300,000 to expand solid waste facilities “The new facility will centralize Solid Waste’s operations and
associated programs at the Landfill in a facility that will meet current and future program needs.” 7

Regina Solid Waste Expenses (2019
Budget)

Landfill Expenses

Diversion Expenses

7

Regina Solid Waste Revenues (2019
Budget)

Collection Expenses

Landfill Fees

Other Expenses

Grants and Donations

Utility or Collection Fees
Other Revenue

The City of Regina’s solid waste budget is outlined in its 2019 document “Investing in Your Priorities” available on the municipal website.
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5.2.4 City of Leduc
City of Leduc Community Data
Population

29,993

Households

12,264

Area

42 km2

SF Collection Service Levels

Garbage

Every-Other-Week

Recycling

Weekly

Organics

Weekly in Summer
Every-Other-Week in Winter

Infrastructure

Yard waste station and eco station. Landfill owned by LDRWMA (City of Leduc and
Leduc County)

Existing Targets

65% by 2021

The City of Leduc (Leduc) is one of two members of the Leduc and District Regional Waste Management Authority
(LDRWMA). The LDRWMA owns a landfill with both Class 2 (municipal solid waste) and Class 3 (inert waste)
sections. The City of Leduc takes pride in its partnerships with a key administrative position the Director of
Intergovernmental Affairs & Corporate Planning reporting directly to the City Manager.
Leduc manages contractors to collect garbage, organics, and recyclables from 9,000 homes, and operate a local
eco station from drop-off diversion of recyclables and other materials not suitable for landfilling. Leduc maintains a
Waste Minimization Reserve to support ongoing waste collection and diversion activities including cart purchases
and initiatives from its Environmental Plan. The reserve is budgeted to reach $436,000 by the end of 2019 and
$1,308,000 by the end of 2028.
Leduc’s recent budget proposed hiring a Climate Change and Waste Reduction Specialist to implement various
waste reduction and climate change mitigation programs. Within the proposal Leduc conducted benchmarking for
the number of staff employed to implement Environmental Services (waste reduction and climate change mitigation)
concluding that 1.5 FTEs employed at Leduc were fewer than the average 3.1 FTEs in comparable municipalities
(City of Spruce Grove, Strathcona County, City of St. Albert, City of Fort Saskatchewan) in the Edmonton area.

5.2.5 City of Lloydminster
City of Lloydminster Community Data
Population

19,645 (Alberta)
11,765 (Saskatchewan)

Households

8,444 (Alberta)
4,909 (Saskatchewan)

Area

24 km2 (Alberta)
18 km2 (Saskatchewan)

SF Collection Service Levels

Garbage

Weekly

Recycling

Weekly

Organics

Weekly in Summer
Every-Other-Week in Winter

Infrastructure

Landfill

Existing Targets

None
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The City of Lloydminster (Lloydminster) provides weekly garbage and recycling collection services to residents with
organics collection offered weekly in the summer and every-other-week in the winter. Lloydminster also owns and
operates a landfill and jointly organizes an annual household hazardous waste roundup with the Rural Municipality
of Britannia.
Lloydminster charges for garbage, organics, and recycling collection and disposal or processing services through
utility bills. The residential charge is $20 per month with landfill tipping fees of $120 per tonne for waste collected
from outside of Lloydminster.

5.2.6 City of Saskatoon
City of Saskatoon Community Data
Population

246,376

Households

98,565

Area

88 km2

SF Collection Service Levels

Garbage

Every-Other-Week

Recycling

Every-Other-Week

Organics

Every-Other-Week (by subscription)

Infrastructure

Landfill, two compost depots, four recycling depots

Existing Targets

70% by 2023

The City of Saskatoon (Saskatoon) provides garbage collection every-other-week for residents with subscriptionbased services available for every-other-week recycling collection, and every-other-week organics collection in
summer. Saskatoon also operates a landfill, two compost depots, and four recycling depots.
Saskatoon’s garbage collection and disposal services are financed through landfill tipping fees and taxes (landfill
mill rate). Collection and management of recyclables and organics are financed through utilities though the current
shortfall in these programs due to lower than desired subscription rates is subsidized through the landfill mill rate.

Saskatoon Revenues (2019 Budget)

Landfill Fees
Grants and Donations

Saskatoon Expenses (2019)

Utility or Collection Fees
Other Revenue

Landfill Expenses
Diversion Expenses
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5.3

Benchmarking Summary

As identified in Table 5-2, Moose Jaw offers similar solid waste services to comparable municipalities. The services
in Moose Jaw are most similar to its closest neighbours Prince Albert and Regina though both of these cities also
provide seasonal (summer) collection of yard waste. Of the remaining communities, Leduc and Lloydminster provide
weekly and every-other-week yard waste and food scraps (organics) collection with Saskatoon offering organics
collection by subscription. With changes in greenhouse gas regulations, and growing pressure from residents many
communities are choosing to invest in organics collection and composting. The seasonal yard waste collection
offered in the other southern Saskatchewan benchmarking communities is relatively simple compared to food
scraps and yard waste collection. Yard waste represents most of the volume of organic waste being landfilled and
approximately 50% to 60% of the weight.
In addition to program information, annual budgets were reviewed for three of the five comparable jurisdictions
(Prince Albert, Regina, and Saskatoon). Based on 2019 budgets, Moose Jaw spends almost $154 per capita while
Prince Albert spends almost $103 per capita. Moose Jaw’s high level of current spending appears to be due to the
significant reserve contributions required to prepare for facility closure and new landfill construction. The high
reserve contributions in Moose Jaw show a positive recognition of the future costs for the City to site and construct
infrastructure.
Moose Jaw funds its solid waste system primarily through landfill fees (48% of projected revenue in 2019) and utility
fees (45% of projected revenue in 2019). The changes made to tipping fees over the past several years have
brought Moose Jaw’s external tipping fees into line with the rest of the region. A small corresponding decrease in
disposed tonnages has been noted most likely indicating that the Moose Jaw Landfill is attracting less waste from
Regina while brining in more waste from small communities as their landfills close. However, Moose Jaw’s collection
fees of $9.77/month for single family residences are relatively low compared to other municipalities with collection
utilities. Though it is difficult to compare collection fees between communities due to the varying methods for
assessing fees and differences in levels of service provided, Figure 5-1 demonstrates that Moose Jaw’s current
fees are lower than comparable communities. A collection fee increase could be considered in future to ensure that
the City’s collection system funding is sufficient to maintain the current services.
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Figure 5-1: Collection Fees in Benchmarked Municipalities
(Note: Collection services included are identified for each municipality.)
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Table 5-2: Summary of Municipal Benchmarking
Location

Moose Jaw, SK

Prince Albert, SK

Regina, SK

Leduc, AB

Lloydminster, AB/SK

Saskatoon, SK

Population

33,890

35,926

215,106

29,993

19,645 (Alberta)

246,376

Households

15,866

15,173

93,197

12,264

11,765 (Saskatchewan)

98,565

Total Area

47 km2

67 km2

180 km2

42 km2

8,444 (Alberta)

88 km2

Garbage

Every-Other-Week in Winter
Weekly in Summer

Every-Other-Week in Winter
Weekly in Summer

Every-Other-Week in Winter
Weekly in Summer

Every-Other-Week

Weekly

Every-Other-Week

Recycling

Every-Other-Week

Every-Other-Week

Every-Other-Week

Weekly

Weekly

Every-Other-Week

NA

Seasonal Yard Waste

Seasonal Yard Waste

Every-Other-Week in Winter
Weekly in Summer

Every-Other-Week in Winter
Weekly in Summer

Every-Other-Week (subscription)

City - owns landfill, operates
garbage collection
Contract - recycling collection,
landfill operations

City - owns and operates landfill,
operates collection

City - owns and operates landfill,
owns and operates yard waste
depot, operates collection

City - co-owns landfill, owns and
operates yard waste transfer station
and eco station
Contracted - collection

City - collection, owns and operates
landfill

City - owns and operates landfill, two
compost depots, and four recycling
depots, garbage and organics collection
Contractor - recycling collection

Front Curb / Back Lane

Front Curb / Back Lane

Front Curb / Back Lane

Front Curb / Back Lane

Front Curb / Back Lane

Front Curb / Back Lane
(Organics are only collected from the
front curb.)

Landfill
SARCAN depot
Concrete and asphalt recycling
area

Landfill
SARCAN depots (2)

Landfill with gas extraction
Leaf and Yard depots (opening
2019)
SARCAN depots

Landfill owned jointly with Leduc
County
Yard waste transfer station
Eco station
Bottle depot (private)

Landfill
Bottle depot (private)
Recycling drop-off depot (private)

Landfill with gas extraction
Recycling drop-off depots (4)
SARCAN depots (4)
Compost depots (2)

$153.97

$102.60

$118.40

Not Publicly Available

Not Publicly Available

$95.48

$10

$11.50

$10.00

Landfill - None
Eco Station - $2/bag

None

$15 (up to 150 kg)

$69/tonne (in town)
$89/tonne (out of town)

$71 (NCSWMC member)
$138 (non-NCSWMC member)

$85

$72 (member rate)
$76 (nonmember rate)

No charge for residents.
$72 (Commercial)
$120 (out of town)

$105/tonne + $15 entry fee

$219/yr ($18.25/month)

360L garbage $156.95/yr
240L garbage $116.80/yr
Recycling $91.25/yr

Garbage $144/yr
(additional garbage cart $12/month)
Organics $96/yr
(additional organics cart $8/month)

$240/yr ($20/month)

$75/season for organics
$67.92/yr ($5.66/month for recycling)

Level of Service

Organics
Service Delivery

Collection Location

Infrastructure

Solid Waste Budget
($/Capita)
Landfill Minimum Fee

Landfill Tipping Fee ($/tonne)

Solid Waste Collection Fee
($/Customer/Month)

$117.24/yr ($9.77/month)
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6.0

INFRASTRUCTURE GAP

Moose Jaw’s existing infrastructure for waste disposal is expected to shut down within the next 2-3 years. Having
an end point for materials collected is critical for a well-managed solid waste management system.
Moose Jaw’s infrastructure consists of two main components:


Waste disposal; and



Waste diversion.

6.1

Disposal Infrastructure

Disposal capacity is a key component of the solid waste management system in Moose Jaw. Future infrastructure
needs to be developed to meet the waste disposal and/or transfer needs in the near future for the residents of the
City and Rural Municipality of Moose Jaw. A separate assessment of potential disposal alternatives such as
incineration, gasification, or digestion of organics is being prepared for future discussion.

6.1.1 Future Landfill
Locations of potential future landfill sites are discussed under a separate technical memorandum. Based on an
initial review of regional geological, topographical, and environmental information available, it appears that areas
Northwest or Southwest of Moose Jaw are likely suitable for siting a new landfill. If the City intends to site a new
landfill, the siting and consultation process should begin as soon as possible.
A previous report entitled “City of Moose Jaw – Preliminary Economic Analysis of Life Cycle Costs for Future Solid
Waste Management Options” (SNC Lavalin 2016) assessed options for long-term waste management in Moose
Jaw. The main options assessed include:


New landfill; and



Transfer station with waste disposal at another landfill.

The study presumed that waste would be transferred to a private landfill near Saskatoon based on the information
available at the time. It is now more likely that waste would be transferred to a landfill in southern Saskatchewan
such as the City of Regina’s Fleet Street Landfill.
As noted in the study, the estimated costs to site and design the future landfill are $1.1 million with a capital cost
for Phase 1 of $6.2 million to serve approximately the first 10-15 years of operation. Estimated operating costs for
a landfill of this size typically range from approximately $30 to $40 per tonne in addition to the capital, closure, and
post-closure costs.
Depending on the final location of the future landfill, Moose Jaw may choose to create a transfer station and/or
recycling depot within City limits or within the boundaries of the existing Moose Jaw Sanitary Landfill. This may be
required to maintain the current level of access to services if the location of the landfill is more than 20 minutes from
the City boundary. The Landfill Feasibility Study (Appendix E) provides analysis of the potential locations for a future
landfill.

6.1.2 Transfer Station
The transfer station scenario had assumed that Moose Jaw might construct a large transfer station and haul waste
to a neighbouring landfill instead of constructing a landfill itself. Previous cost estimates assumed that a 2-hectare
(ha.) transfer station would be developed on land currently owned by Moose Jaw. The development described
included a grade separated public drop-off area, weigh scale and attendants building, and commercial transfer
building with tipping floor.
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At a minimum, the transfer station should have the capacity to manage 35,000 tonnes/year to 50,000 tonnes/year.
The estimated capital budget provided by SNC (2016) was $5 million which is considered a reasonable budgetary
estimate.
The previous analysis assumed disposal location was the Lorras Regional Landfill in Martensville, SK roughly
250 km from Moose Jaw with first year (2019) transportation costs ($1.92 million) and tipping fees ($3.6 million)
totaling $5.52 million. However, transfer and disposal at the Regina Fleet Street Landfill may be preferable due to
the shorter hauling distance of approximately 80 km. Transferring all waste to the Regina Landfill would require
agreement from Regina to accept the material. Estimated tipping fees for Moose Jaw Waste would be approximately
$3.0 million with conservative transportation costs estimated in Table 6-1 or an estimated $770,000.

Table 6-1: Transportation Cost Calculation (2019 Tonnage to Regina)
Item

Total Capital Cost

Annual Cost

Capital Cost (2 trucks, 3 trailers)

$700,000.00

$170,723.49

Maintenance

$50,000.00

Fuel

$219,954.21

Drivers Wages and Benefits (2 full-time)

$200,000.00

Profit and Administration (20%)

$128,135.54

Total

6.2

$768,813.23

Diversion Infrastructure

Investments in diversion infrastructure will depend on Moose Jaw’s goals to divert waste and decrease disposal as
a means to extend the life of the landfill. At a minimum, the City’s goal should be to obtain disposal capacity since
the landfill has maintained the current level of service for residents while achieving operational efficiencies and
long-term savings where possible.

6.2.1 Recycling Depot
Depending on the location of the future landfill or transfer station, Moose Jaw may choose to develop a small
transfer station/recycling depot to maintain the level of convenience provided by the current landfill location. These
small facilities are typically designed to accept materials not collected in curbside programs or at the existing
SARCAN facility and can be expanded to collect materials such as bulky items (furniture, mattresses), construction
and demolition materials, large appliances, electronics, paint, used oil, etc. that residents were previously able to
haul to the landfill.
Creating a separate depot to collect these materials would be more expensive than co-locating at facilities at the
landfill as additional staff and infrastructure could be shared. It is reasonable that a separate depot would not
maintain the same hours as the current or future landfill but could be open several days per week including some
evening and weekend hours to maximize convenience for residents. For budgeting purposes, a 30-40 hour per
week schedule is recommended to limit the required labour to one or fewer full-time positions.

6.2.2 Compost Facility
Moose Jaw does not operate a centralized composting facility. Organics diversion is limited to backyard composting
and information on backyard composting is available through the City’s website as well as through workshops. As
summarized in Table 5-1, most comparable communities have some form of organics collection and composting.
Seasonal yard waste collection in Prince Albert and Regina is designed to decrease the amount of waste disposed,
save air space in the landfill and reduce the greenhouse gases produced from decomposition. Leduc, Lloydminster,
and Saskatoon operate programs to collect and process food and yard waste with collection throughout the year.
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A separate analysis will discuss the potential composting methodologies and associated costs to centralized
composting in Moose Jaw. The most probable infrastructure required in Moose Jaw would be a small yard waste
composting facility either located at the existing landfill after closure or co-located at the future landfill. Yard waste
collection and processing has less capital and operating expense and typically produces less odour.

6.2.3 Construction and Demolition Recycling Facility
Moose Jaw currently segregates recyclable construction and demolition materials at a separate site within the city
boundaries. A formalized location for material storage and processing should be established if this program is
expected to continue. Small municipalities without aggregate production operations typically stockpile alternative
aggregate materials (concrete, asphalt pavement, brick) for several years before hiring a mobile crushing operation
to batch process all the materials to a usable product such as aggregate for road construction or drainage. To
minimize the amount of double material handling required, the designated facility should have enough space for
several material stockpiles, processing equipment, and processed materials.

7.0

FINANCIAL MANAGEMENT

The Solid Waste Utility manages the operational, capital, and reserve budgets to fund the solid waste system costs
in Moose Jaw. Total projected budget for 2019 is over $5.2 million with a total of approximately $9.6 in closure
reserve and $350,000 in solid waste reserve at the end of 2018.

7.1

Capital Spending

Moose Jaw’s five-year capital plan indicates major spending will occur in 2022 and 2023 when major work will be
required to close the current landfill and construct a new disposal, transfer, or processing facility.

7.2

Reserve Management

Solid waste reserve funds are required to achieve consistent solid waste services for Moose Jaw:


The City of Moose Jaw is required to have sufficient resources available to close its active landfill if required;



Resources are required to fund construction of new solid waste disposal, transfer, or processing facilities after
the current landfill is closed;



Reserves may be used to fund equipment and rolling stock investments; and



Reserves may be used to fund short-term budget deficits due to volatile recycling markets and/or varying tipping
fee revenue.

The closure reserve fund appears to have sufficient resources to fund closure of the current landfill facility and
construction of a future landfill or transfer station. However, if Moose Jaw elects to construct alternative disposal or
processing infrastructure, significant borrowing or alternative project deliver (P3 or similar) would be required to
finance capital construction.
The solid waste reserve as of 2018 may not be sufficient to provide long-term subsidy for budget revenue shortfalls.
As a target the Solid Waste Reserve should carry a balance of 10% - 15% of the annual solid waste budget to allow
the utility to manage fluctuations in markets and costs. The current reserve is at the low end of the acceptable range
of $340,000 to $510,000. It is anticipated that the City will aim to maintain a more substantial solid waste reserve
fund once the closure reserve is fully funded.
The 2019 budget indicates that reserve contributions will be over $1.8 million, a significant investment based on the
total solid waste budget of over $5.2 million.
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8.0

RECOMMENDATIONS

The recommendations below have been developed to address key outcomes and findings of the Municipal Capacity
and Resource Assessment and build upon the previous recommendations developed following the Strengths,
Weaknesses, Opportunities, and Threats analysis, public and stakeholder consultation, and best practices in the
development of the Solid Waste Management Master Plan.

8.1

Vision for the Solid Waste Utility

Vision statements are used to inspire and guide members of an organization to work toward a common end state.
A good vision statement helps to set direction for an organization and provides input for key strategic decisions.
Previously proposed vision statements for the Moose Jaw Solid Waste Utility include:
1. To provide safe and efficient management of solid waste that protects the health of Moose Javians, our
local community, and the environment.
2. To protect human health and the environment by managing our community’s solid waste safely and
efficiently according to relevant regulations and guidelines.
3. To provide a healthy and safe environment for all Moose Javians by efficiently reducing, reusing, recycling,
and disposing of solid waste.

8.2

Evaluation Criteria

Public, stakeholder, and internal input was compiled to define several criteria for evaluating potential options for the
Moose Jaw solid waste management system as summarized in Table 8-1.

Table 8-1: Proposed Evaluation Criteria for Solid Waste System Options
Criteria

Description

Proposed Weighting
(Out of 100%)

Limiting Cost

Keeping the cost of waste management services as low as
possible.

15%

Decreasing Garbage

Decreasing the amount of garbage sent to the landfill and
diverting as much recyclable and organic material as possible.

20%

Supporting the Economy

Developing waste management solutions that support the
local economy.

15%

Reducing Environmental Impact

Reducing environmental impact through waste management
practices.

20%

8.3

Short-Term Strategy

The short-term strategies could be implemented within the next five years to address immediate program and
service level deficiencies. Generally short-term strategies should support and/or improve day-to-day operations.
The short-term strategies that could be employed by Moose Jaw include:
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Vision & Policy
−

Develop an organizational vision that can be used to communicate with the public and within the City.

−

Define levels of service for collection programs (residential and drop-off).

−

Refine policies on landfill tipping fees (scaling procedures and data tracking, “free dump days”, tipping fees).

Management Tools
−

Define supervisor and manager position descriptions to ensure managers are identified to undertake
strategic work.

−

Work with stakeholders and bylaw enforcement to mitigate illegal dumping in the City.

−

Work with neighbouring communities to determine interest in a regional landfill.

−

Work with partners to expand availability of composting and access to backyard composters in the City.

−

Consider changes to the utility collection fees to be financially sustainable and meet service requirements.

−

Maintain a 10%-15% operating reserve to manage year-to-year changes is markets and costs.

Education & Behaviour Change
−



Develop public education and communication materials on the City’s existing programs and infrastructure.
•

What goes where? (overview of all of the city’s waste diversion and disposal programs)

•

What goes in your recycling? (update existing material)

•

How does the landfill work and how long will it last?

•

How can I compost in my backyard? (update existing material)

Operations & Infrastructure
−

Site, design and construct a new landfill.

−

Assess greenhouse gas emissions from the landfill to determine whether gas extraction or alternative cover
systems should be implemented.

−

Assess feasibility of waste management alternatives such as composting, anaerobic digestion,
waste-to-energy, and landfill gas capture.

8.4

Long-Term Strategy

The long-term strategies identified could be implemented within the next 5-15 years to optimize the solid waste
management system in Moose Jaw. Generally long-term strategies should be implemented to provide safe and
efficient solid waste management that meets the future needs of the community. The long-term strategies which
could be employed by Moose Jaw include:


Vision & Policy
−

Review organizational vision and develop a 5-year strategic plan.

−

Review levels of service for collection programs (residential and drop-off).

−

Review and update tipping fees based on new landfill and solid waste management costs.
20
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Management Tools
−

Review position descriptions for all staff and update to reflect new facilities.

−

Work with stakeholders to support and incentivize local processing of recyclables.

−

Work with neighbouring communities (as needed) to manage solid waste facilities.

Education & Behaviour Change
−



Develop a public education program.

Operations & Infrastructure
−

9.0

Review feasibility of composting, anaerobic digestion, waste-to-energy, and landfill gas capture.

LIMITATIONS OF REPORT

This report and its contents are intended for the sole use of City of Moose Jaw and their agents. Tetra Tech Canada
Inc. (Tetra Tech) does not accept any responsibility for the accuracy of any of the data, the analysis, or the
recommendations contained or referenced in the report when the report is used or relied upon by any Party other
than City of Moose Jaw, or for any Project other than the proposed development at the subject site. Any such
unauthorized use of this report is at the sole risk of the user. Use of this document is subject to Tetra Tech’s standard
Limitations on the Use of this Document or Contractual Terms and Conditions executed by both parties.
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1.0

INTRODUCTION

Tetra Tech Canada Inc. (Tetra Tech) was retained by the City of Moose Jaw (the City) to support the development
of a Solid Waste Management Master Plan (SWMMP). The SWMMP will provide long-term direction for the
management of solid waste in the City. The City’s landfill is nearing the end of its usable life and is estimated to
have three to five years of airspace remaining. Additional disposal capacity is required to service the City’s
residential waste collection system.
The City’s SWMMP should take into consideration internal and external factors to ensure future plans and strategies
are designed for success. This document summarizes key aspects of the public and stakeholder consultation
process that was completed in fall 2018, discusses a Strengths, Weaknesses, Opportunities and Threats (SWOT)
analysis of the City’s solid waste management system and builds on the PESTLE analysis that was previously
conducted.

1.1

Waste Flow in Moose Jaw

Figure 1-1 below is an example of a waste flow diagram that illustrates the various aspects of solid waste
management. Solid waste is generated by households, businesses, institutions, and industry. The City provides
garbage and recycling collection for households and accepts self-hauled garbage, household hazardous waste,
and recyclable construction/renovation/demolition (CRD) materials at the sanitary landfill (the Landfill). The City
contracts collection of household recyclables to a private hauler. Private sector waste haulers collect from the
majority of business, institution, industry, and CRD industry. Recyclable materials are hauled to material recovery
facilities (MRF) in other jurisdictions where the materials are sorted and sold to various commodity markets.
Currently most garbage collected by private haulers in Moose Jaw is disposed in the landfill. The City segregates
recyclable CRD materials at a separate location and plans to process them to create aggregate substitutes or other
beneficial materials.

Tetra Tech Canada Inc.

110 - 410 22nd Street East
Saskatoon, SK S7K 5T6
Tel 306.244.4888 Fax 306.664.7074
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Figure 1-1: Example of a typical Waste Flow Diagram

2.0

ANALYSIS

2.1

SWOT Analysis Overview

A SWOT analysis (strengths, weaknesses, opportunities, and threats analysis) is a strategic planning tool that
helps organizations identify and understand key elements of their operation such as the solid waste utility in Moose
Jaw. Strengths are characteristics which provide an advantage over others while weaknesses conversely provide
a disadvantage. Opportunities represent external factors that might aid Moose Jaw in meeting its solid waste goals
or needs. Threats are those characteristics which may prevent the Solid Waste Utility from achieving its goals.
Identifying these characteristics internally (strengths and weaknesses) and externally (opportunities and threats),
allows the City to make informed decisions about future infrastructure and program design.

2.2

Summary of SWOT Results

Table 2.1 summarizes the SWOT analysis of the City’s Solid Waste Utility.
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Table 2-1: SWOT Results
Strengths
 Recycling and garbage bins are purchased and
distributed to residences
 Residents aware of the garbage and recycling collection
schedule
 Successful hazardous waste collection days at the landfill
 The landfill serves the region
 SARCAN recycling system in place
 Household recycling collected every-other-week (EOW)
 Staff are engaged and bought in to long-term planning
 SWMMP process ongoing
 Landfill lifespan was extended from 2 to 5 years based on
updated estimates
 Landfill is scaled
 Concrete and asphalt is diverted














Opportunities
 Additional composting and recycling is desired according
to some
 Integrate community input
 Increased education and awareness of environmental
responsibility
 Landfill gas capture for revenue and GHG reduction
initiatives
 Create better end results for customers
 Solid waste has been an issue over the past year which
may drive participation in the plan
 Landfills closing in the region (opportunities for
partnerships and regionalize)
 Commence process to find a new landfill

3.0









Weaknesses
Landfill airspace estimated 5 to 8 years
Limited composting options
Change is difficult to implement in the City
Free household dumping in spring and fall (confusion,
limitations, frustration)
SWM lacks long-term direction and vision
Permit extended for 3 years in 2018
Timeframe to site, design, and build a landfill could be 510 years
Disposal costs are low, making it harder for the public to
accept diversion
Long-term financial planning processes
Environmental issues at the landfill (leachate, litter,
GHGs)
Not all loads entering the landfill are weighed in/out
Existing infrastructure limits options at the landfill (scale
house, landfill geometry)
Threats
Landfill not meeting provincial regulations
Landfill environmental liability
Landfill capacity less than 10 years
Public/council not supportive of some changes in
collection services
Small landfills around Province closing which could result
in more waste going to City’s landfill and landfill lifespan
becoming shorter than expected
Potential local opposition to a new landfill location – not in
my backyard (NIMBY)

PUBLIC AND STAKEHOLDER FEEDBACK

Public and stakeholder consultation was conducted for the City in November and December of 2018. Phone and
online surveys were conducted by Insightrix Research Inc. (Insightrix) from November 15, 2018 to December 2,
2018 with an additional online survey to gather feedback through early December. A survey report prepared by
Insightrix is attached in Appendix A. Internal and external stakeholder meetings were held in Moose Jaw on
November 23, 2018. Public outreach was conducted November 23 and 24, 2018.

3.1

Public and Stakeholder Consultation Summary

The public and stakeholder consultation sessions were held in Moose Jaw in November 2018. Following a short
presentation on solid waste management, participants in public consultation sessions were asked to provide
feedback on components of Moose Jaw’s solid waste management system. Participants recorded their comments
on the posters to indicate what the City should “start doing”, “stop doing”, and “keep doing”. The following sections
summarize the feedback from the public consultation process.
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3.1.1 Education and Public Communication
Public support, access to resources and understanding are integral in the success of current and future solid waste
services. Multiple strategies could be used, including advertising in various media outlets, adding flyers to utility
bills, hosting booths at local events, and workshops.

Table 3-1: Feedback for Education and Public Communication
Question: How should the City communicate about solid waste service?
Keep

Start

Stop

Involve the community
Public consultation for future program changes
Provide information about proper sorting or recyclables and organics
Educate commercial businesses regarding recycling and composting
Work with school divisions and involve teachers, children and teens
Prioritize education regarding recycling programs; for both existing services and for future expanded
services
 Engage minority groups when considering changes
 No feedback provided







3.1.2 Collection and Depots
Solid waste collection is a major component of the overall management system in the city. Waste is collected from
individual residences, at communal bins and at the drop off depots. A combination of City services, private collection
and depot collection are used to service the residents and businesses of Moose Jaw.

Table 3-2: Feedback for Collection and Depots
Question: How should the City collect solid waste in the future?
Keep

Start

Stop











Continue offering extra drop off capacity at the depot
Maintain weekly garbage pick up
Have collection for compostable organics; yard waste, food scraps
Weekly garbage collection throughout the year
Provide additional communal bins for cardboard and larger recyclables (?)
Offer hazardous waste disposal all year round
Charge (the hauler) for missed curbside collections; increase consistency in collection times.
Foster partnerships with recycling companies (i.e., Titan composting, K Lite, Call 2 Recycle, Blue Planet)
Stop collecting from businesses and construction sites that do not properly recycle or compost their
materials, which will enforce the mandatory sorting

3.1.3 Reduce, Reuse, Repair and Recycle
Decreasing waste and improving landfill diversion through recycling are helpful in improving overall waste
management. Currently, the City facilitates residential recycling, recycling depots, and backyard composting. To
increase waste diversion, other strategies such as expanding residential recycling and centralized composting could
be incorporated. In all cases, continued involvement and support from the community is needed to ensure the
success of these programs.
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Table 3-3: Feedback for Waste Reduction and Diversion
Question: How should the City approach waste reduction and diversion?
Keep

Start

Stop

 Continue residential collection of recyclables and waste
 Hazardous waste collection days
 Curbside compost collection; Provide services to allow kitchen food scraps and other organic waste
generated in homes
 Seasonal compostable drop off sites for influx of yard waste in summer months
 Incentivize commercial recycling and/or composting
 Create a multi-purpose recovery centre with space to manage garbage, recyclables, and organics/compost
 Create a ‘free-store’ where resident can drop off or pick up unwanted, but usable items
 Ban single-use disposables packaging i.e. plastic grocery bags, straws, single use cutlery) Provide more
education on recycling, with an emphasis on proper sorting (i.e., Batteries, hazardous waste, plastics, wood
scraps)
 Expand recyclables by accepting add construction and demolition waste
 Taking unsorted waste from commercial properties
 Require proper sorting of recyclables and compostable items being collected
 Ban organics from landfill
 Charging trailers at dump

3.1.4 Landfill and Waste Processing
Residual waste that cannot be easily composted or recycled is brought to the landfill. Capacity estimates of Moose
Jaw’s landfill indicate that the facility has three to five-year lifespan remaining with a potential for up to of eight years
with significant operational changes. Additional disposal capacity is needed for the short to medium term. Long term
plans for alternative processing and energy recover should be considered to improve waste management in
Moose Jaw.

Table 3-4: Feedback for Landfill and Waste Processing
Question: How should the City manage residual waste?
Keep

Start

Stop

3.2

No feedback provided
Investigate use of incineration to generate energy from waste
Incentivize proper disposal activities by businesses and high waste generators
Recycling services weekly, waste collection every other week
Implement composting program to divert material from landfill
Expand number of material streams; possible markets for wood waste, construction waste, organics, plastics
and metal
 Allowing commercial businesses to dispose of waste without proper sorting
 Single stream landfilling







Public Survey Summary

The following section summarizes results of the survey conducted by Insightrix. The survey was conducted between
November 15 and December 2, 2018. The full survey report is attached. Four hundred (400) Moose Jaw residents
participated in the survey with 200 responses collected by phone and the remainder collected through an online
survey.
The survey aimed to identify the following:


Overall satisfaction and knowledge of the current waste management system.



Resident behaviour, including motivations and barriers to practicing sustainable waste management.
5
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Perceived importance of various waste management plan elements and considerations.



Education gaps and suggested methods of informing residents about responsible waste management practices.

The analysis conducted by Insightrix revealed that residents were generally very satisfied with garbage and
recycling collection service (with over 75% somewhat satisfied or very satisfied with the service). The most
frequently reported barrier to recycling was residents not being sure of what can be recycled. Participants reported
lower levels of satisfaction for disposing of organic waste, bulky waste and hazardous waste.


Most residents self-report using the City’s recycling system for most of their recyclable materials.



Self-reported compliance with proper disposal methods is high, although many residents self-report disposing
household hazardous waste with their homes’ garbage.



Barriers; information about which items can be recycled, access to more recycling services, education on
recycling drop off facilities, and small bin capacity.



Majority of residents report composting none to very little of their households’ organic waste.



Suggestions to increase organics diversion by residents:



i.

City-wide compost program

ii.

Promotion of a subsidized bin

Key considerations to be included in the waste management plan:
i.

Better schedule/more frequent waste pick-up

ii.

Composting/organic waste program

iii.

Cost/affordability

When asked about the important of various services, residents consider household garbage collection and recycling
collection services as top priorities. When asked about the importance of waste management plan objectives,
residents stated that reducing environmental impact through waste management practices and diverting garbage
from landfill are the most important objectives though each of the five objectives listed was considered very
important by a majority of participants.
The attached survey report from Insightrix in Appendix A also highlights the importance of educating and
communicating with the public as a key component of the SWMMP. Comments encouraging the City to improve
public communication were received throughout the survey.

4.0

RECOMMENDATIONS

The recommendations below have been developed to address key outcomes and findings of the SWOT analysis,
public and stakeholder consultation, and best practices in the development of the SWMMP.

4.1

Vision for the Solid Waste Utility

Vision statements are used to inspire and guide members of an organization to work toward a common end state.
A good vision statement helps to set direction for an organization and provides input for key strategic decisions.
Internal stakeholders (including Public Works managers and supervisors, landfill and collection staff, environmental
advisory committee), external stakeholders (including large generators, waste industry representatives, and
institutional partners), and the public were asked to identify key words and phrases to describe future solid waste
6
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management in Moose Jaw. Tetra Tech has compiled the results of these exercises and proposes the following
vision statements for discussion.
1. To provide safe and efficient management of solid waste that protects the health of Moose Javians, our
local community, and the environment.
2. To protect human health and the environment by managing our community’s solid waste safely and
efficiently according to relevant regulations and guidelines.
3. To provide a healthy and safe environment for all Moose Javians by efficiently reducing, reusing, recycling,
and disposing of solid waste.

4.2

Evaluation Criteria

Within the consultation process and the public survey, participants were asked questions about their vision, goals,
and priorities for solid waste management in Moose Jaw. Input from the public and stakeholders is necessary to
design and prioritize programs and projects within the SWMMP. Public consultation participants were given three
votes each, and asked to specify their top three priorities for the City’s plan and solid waste management system.
In the public survey, participants were asked to rate the importance of each priority. Figure 4-1 shows the proportion
of each group that identified each item as a top priority.

Keeping the cost of waste management
services as low as possible
Decreasing the amount of garbage sent to
the landfill
Preventing organics and recyclables from
going into the garbage wherever practical
Developing waste management solutions
that support the local economy
Reducing environmental impact through
waste management practices

0%

Public Consultation

20%

40%

60%

Public Survey

80%

100%

Figure 4-1: Solid Waste Management Plan Priorities
Participants agreed that reducing environmental impact through waste management practices and decreasing the
amount of garbage sent to landfill are top priorities. They were divided on the topics of cost and diverting organics
and recyclables from landfill. Generally, waste management solutions that support the local economy is seen as
neither a low or a high level of importance.
During the consultation, internal and external stakeholders were asked to vote on their priorities. The results are
shown below, in Figure 4-2. For internal and external stakeholder, diversion of recyclables and organics from landfill
was the top priority, followed by the effects on the environment.
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Figure 4-2: Stakeholder Consultation Solid Waste Management Plan

4.3

Short-Term Strategy

The short-term strategies could be implemented within the next five years to address immediate program and
service level deficiencies. Generally short-term strategies should support and/or improve day-to-day operations.
The short-term strategies that could be employed by Moose Jaw include:






Vision & Policy
−

Develop an organizational vision that can be used to communicate with the public and within the City.

−

Define levels of service for collection programs (residential and drop-off).

−

Refine policies on landfill tipping fees (scaling procedures and data tracking, “free dump days”, tipping fees).

Management Tools
−

Define supervisor and manager position descriptions to ensure managers are identified to undertake
strategic work.

−

Work with stakeholders and bylaw enforcement to mitigate illegal dumping in the City.

−

Work with neighboring communities to determine interest in a regional landfill.

−

Work with partners to expand availability of composting and access to backyard composters in the City.

Education & Behaviour Change
−

Develop public education and communication materials on the City’s existing programs and infrastructure.
•

What goes where? (overview of all of the city’s waste diversion and disposal programs)

•

What goes in your recycling? (update existing material)

•

How does the landfill work and how long will it last?

•

How can I compost in my backyard? (update existing material)
8
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Operations & Infrastructure
−

Start process to site, design and construct a new landfill.

−

Assess feasibility of waste management alternatives such as composting, anaerobic digestion,
waste-to-energy, and landfill gas capture.

4.4

Long-Term Strategy

The long-term strategies identified could be implemented within the next 5 to 15 years to optimize the solid waste
management system in Moose Jaw. Generally long-term strategies should be implemented to provide safe and
efficient solid waste management that meets the future needs of the community. The long-term strategies which
could be employed by Moose Jaw include:






Vision & Policy
−

Review organizational vision and develop a 5-year strategic plan.

−

Review levels of service for collection programs (residential and drop-off).

−

Review and update tipping fees based on new landfill and solid waste management costs.

Management Tools
−

Review position descriptions for all staff and update to reflect new facilities.

−

Work with stakeholders to support and incentivize local processing of recyclables.

−

Work with neighboring communities (as needed) to manage solid waste facilities.

Education & Behaviour Change
−



Develop a public education program.

Operations & Infrastructure
−

Establish a new landfill/ waste and recycling centre.

−

Review feasibility of composting, anaerobic digestion, waste-to-energy, and landfill gas capture.

5.0

LIMITATIONS OF REPORT

This report and its contents are intended for the sole use of City of Moose Jaw and their agents. Tetra Tech Canada
Inc. (Tetra Tech) does not accept any responsibility for the accuracy of any of the data, the analysis, or the
recommendations contained or referenced in the report when the report is used or relied upon by any Party other
than City of Moosejaw, or for any Project other than the proposed development at the subject site. Any such
unauthorized use of this report is at the sole risk of the user. Use of this document is subject to Tetra Tech’s standard
Limitations on the Use of this Document or Contractual Terms and Conditions executed by both parties.

Attachments:

Appendix A – Survey Report by Insightrix
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December 2018

City of Moose Jaw

Residential Waste Management Study
Representative Survey Results Summary

Insightrix Research Inc.

1–3223 Millar Avenue | Saskatoon, SK S7K 5Y3
1–866–888–5640 (toll free) | 1–306–657–5640
info@insightrix.com | www.insightrix.com
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Background & Methodology
Tetra Tech, on behalf of the City of Moose Jaw (hereinafter referred to as the City), is developing a Solid Waste Management Master Plan. The plan is
focused on creating an environmentally sustainable, economically viable and socially acceptable utility. To support the development of the plan,
Tetra Tech and the City contracted Insightrix Research Inc. (Insightrix) to conduct quantitative baseline surveying with Moose Jaw residents, aimed at
achieving the following research objectives:
•

Determining knowledge and satisfaction levels with the current City waste management system

•

Assessing residents’ behaviours, including motivations and barriers to practicing sustainable waste management

•

Determining the perceived importance of various waste management plan elements and considerations

•

Identifying education gaps and suggested methods for informing residents about responsible waste management practices

Insightrix worked closely with Tetra Tech and City representatives to design the survey and ensure it fully addressed the research objectives and
covered all the required research questions. This study was administered in two parts: a representative sample of the Moose Jaw population and a
public survey to provide an equal opportunity to provide feedback for all residents.
The following report details the findings from the representative survey.
The public survey was posted online on the City of Moose Jaw website. Note that the public survey portion of the study should not be considered a representative sample
of the population, given that self-selection biases exist. Further, it was possible for residents to complete the questionnaire multiple times, simply by clicking on the
hyperlink after completing the survey. As such, we recommend that data from the public online feedback survey be considered directional, and only be used as contextual
information.
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Background & Methodology
Data were collected between November 15 and December 2, 2018. This study was conducted using a multimode (telephone and online) approach
through which 200 survey completions were obtained by each mode, for a total of 400 responses. This sample size yields a margin of error of ±4.87
percentage points at a 95% confidence level.
Survey Delivery Method

Total Number
of Completes

Percent of
Total Completes

Response Rate

Phone

200

50%

16.9%

Online

200

50%

36.2%

Insightrix invited a randomly selected and representative sample of eligible SaskWatch Research® panel members living in Moose Jaw to
participate in the online portion of the study. For telephone data collection, Insightrix dialed a list of Moose Jaw residents and sought their
participation in the study. A random sample of telephone numbers was provided by ASDE Survey Sampler, a reputable Canadian telephone sample
provider. Insightrix purchased both landline and cellular numbers. By including cellular numbers, Insightrix ensured the sample is representative and
includes mobile-only households. Respondents were screened to ensure they live within the city limits of Moose Jaw, and quotas were set by age
and gender so the results are representative of the adult general population of Moose Jaw.
Quota

Quota

Actual

Actual

Count

%

Count

%

Gender

Count

%

Count

%

18 – 34

106

27%

95

24%

Female

208

52%

215

54%

35 – 54

124

31%

135

34%

Male

192

48%

184

46%

55+

170

42%

170

42%

Other

-

-

1

<1%

Total

400

100%

400

100%

Total

400

100%

400

100%

Age Range
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Respondent Profile
Gender

Type of Collection Service
Individual
cart

Age Range
Male
54%

46%

Female

24%
42%

Communal
metal bin

10%

18-34
35-54

Other

Own or Rent Home

55+
34%

<1%

90%

Own

79%

Rent

Number of People in Household
One

Less than $60,000

14%

Two
Three
Four or more

Another
arrangement

Household Income

40%
19%
27%

28%

$60,000 to just under $120,000
18%

Prefer not to say

18%

4

3%

Area of City
37%

$120,000 or more

19%

Northwest

39%

157

Northeast

6%

22

Downtown

13%

52

Southwest

22%

87

Southeast

5%

18

Unspecified

16%

64
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Reporting Notes
•

Data have been rounded to zero decimal places, and as such, percentages may not add up to precisely 100% on some graphs.

•

Open-ended questions have been themed and coded into categories. The percentages from individual codes could total more
than 100%, as comments from each respondent could be relevant to more than one code.

•

Questions that have multiple response options will result in percentages that could add up to more than 100%.

•

In some cases, themes have been organized into “Net themes” based on overarching commonalities in the content of
responses (i.e., positive or negative mentions). The percentages of individual codes will add up to more than the Net total, as
multiple comments from each respondent are possible within each Net.

•

Detailed tables and raw open-ended comments are included in a separate Excel file.

•

Where applicable, open-ended comments are included throughout the report.

5
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Study Results
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Residents are highly satisfied with the recycling services provided by the City, though slightly fewer residents are
satisfied with garbage collection services. A steep drop-off is noted for satisfaction with other waste management
options such as hazardous waste, organics and bulky waste.
Satisfaction with City of Moose Jaw Waste Management Services
Not Applicable
18% 11%

48%

Recycling service

24% 12% 12% Garbage collection, not including organics

25%

45%

41%
Not satisfied at all

21%

19%

15% 10%

Options for disposing of hazardous waste
like oil, paint and other chemicals

25%

Options for disposing of organic waste like
food scraps and lawn clippings

22%

Options for disposing of bulky waste like
old furniture, beds, appliances, etc.

Not very satisfied

36%

15%

12%

75%

39%

21%

38%

24%

30%

59%

39%

2%

1%

16%

16%

41%

Very satisfied

18%

Somewhat satisfied

8. How satisfied are you with the services offered by the City of Moose Jaw in each of the following areas? Base: All respondents, n=400.

7
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Nearly one half of residents report being highly satisfied with the amount of room in their garbage and recycling carts, although this is
also the area with the largest proportion of those who are strongly dissatisfied. Three quarters of residents are satisfied with the
overall service they receive through individual cart pick up. A slightly larger proportion of residents are not very or not at all satisfied
with the efforts placed on informing residents about accepted recyclables.

Satisfaction with Garbage and Recycling Services
23%
27%

24%

12%

The amount of room in your cart/bin

45%

9%

Being informed about what can and cannot be
put in the recycling cart/bin

32%

14%

9%

Overall quality of service received

32%

16%

8%

Educational and informational materials (mailouts, newspaper ads, website information, etc.)

17%

23%

Not satisfied at all

11%

Not very satisfied

24%

31%
40%
44%
45%

Very satisfied

76%
72%
75%
70%

Somewhat satisfied

9. How satisfied are you with the following aspects of garbage and recycling services? Base: Respondents who receive service in an individual cart, n=360. Not applicable/Not sure responses are not shown.
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Four in ten residents report recycling all or nearly all of their households’ recyclable items. Nearly another four in ten
report recycling at least 60% of their household’s recyclables. Almost one quarter report less diligent recycling
behaviours.
Proportion of Recyclable Items Recycled
(Self-Reported)

All or nearly all (90% or more)

41%

Most (60-89%)

36%

Some (25%-59%)
Not very much (1%-24%)
None at all (0%)

Most to nearly all

77%

19%
3%
1%

10. Broadly speaking, what proportion of your household’s recyclable items do you recycle, either through your [recycling cart/building’s outdoor recycling bin] or through other means? Base: All respondents, n=400.

9
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Many report proper disposal methods for the various types of waste their households’ produce, although a high
proportion report disposing of household hazardous waste (batteries, cleaning products, etc.) in their homes’ garbage
carts/bins.
Disposal Methods for Various Types of Waste (Multi-Select)
Appliances
that you no
longer use but
still work

Broken
appliances

Gently used
clothing

Gently used
furniture

Broken
furniture

Put in garbage (green cart)

3%

14%

3%

2%

10%

7%

Put in recycling (blue cart)

0%

3%

1%

1%

1%

Take to the landfill

3%

28%

2%

13%

63%

Take to EcoCentre at the landfill

1%

2%

1%

0%

Take to household hazardous waste day

0%

1%

0%

0%

Return to local business

3%

11%

1%

Donate to local charity

32%

1%

Put them out in the front yard with a “Free” sign

2%

1%

Keep them/store them

9%

Sell them

Used oil,
Unused or
antifreeze and
leftover paint
oil filters

Household
hazardous
waste

Gently used
electronics

Broken
electronics

5%

40%

4%

13%

1%

1%

6%

1%

3%

6%

9%

9%

3%

10%

0%

3%

10%

4%

0%

1%

0%

17%

11%

17%

0%

0%

1%

1%

2%

8%

7%

2%

2%

85%

47%

5%

2%

0%

0%

23%

2%

0%

2%

1%

0%

0%

0%

1%

1%

2%

5%

5%

2%

13%

3%

4%

10%

4%

36%

1%

18%

35%

2%

1%

1%

0%

32%

1%

Take to SARCAN

8%

17%

0%

1%

0%

41%

4%

6%

37%

61%

Something else

16%

26%

8%

12%

8%

5%

11%

17%

9%

5%

I never have this type of waste

16%

16%

1%

12%

18%

17%

48%

8%

11%

8%

11. What do you typically do with each of the following items? (Select all that apply). Base: All respondents, n=400.
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One third of residents say they recycle all they can. The barriers to recycling noted by others are highly fragmented,
with top mentions that include needing more education about what can be recycled, needing more recycling services
to be offered, education on where to take recyclable items and small bin capacity.
Barriers to Recycling
Unsure what can be recycled/need more information

10%

Access to facilities/unsure where to take items

8%

Small bins/fill up too fast

8%

Laziness/inconvenience

7%

Items not accepted (i.e., tissues, Styrofoam, etc.)

6%

Have to clean/wash containers

6%

Need more frequent pickup

6%

Lack of time

“The options. I've never received any
correspondence for what should go in the
bins. Just from hearing from other
neighbours what they put in is how I decide.”
“The size of my bin, how many
times it's picked up and what
can be recycled and can't be.”

5%

Storage/clutter up home (until able to take away)

3%

Charges/cost to recycle

3%

Believe ends up in landfill anyway

3%

Forget/make mistake

1%

Moving/hauling containers

1%

Don’t know/no comment

“Not knowing precisely what can be recycled. How
to recycle or where to exactly take the products.”

15%

Would like additional recycling services (i.e., compost, electronics p/u, etc.)

Other

(Open Ended)

“I would say not knowing what
exactly can be put in the recycling…
They need to do a better job letting
people know what to recycle and
what not to recycle.”

5%

“Just what's available. There's no
composting available in the city, I
have to do that on my own.”

“Not sure what can be recycled, and
the specific condition of the items
(washed, labels removed, etc.).”
“The city does a hazardous waste thing
once a year. It would be nice if they could
do it more than once a year or at least a
place to take your hazardous stuff.”

“There's zero organic recycling - nowhere to
take food waste, grass clippings and leaves.”

8%

Nothing/no problem/recycle all I can

33%

12. What things discourage or prevent you and others in your household from recycling or recycling more? Please be detailed in your response. Base: All respondents, n=400.
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A majority of residents report composting none to very little of their households’ organic waste. Just under two in ten
say they compost most to all (60% to more than 90%) of their organics.

Proportion of Organic Waste Composted
(Self-Reported)

All or nearly all (90% or more)
Most (60-89%)
Some (25%-59%)

Most to nearly all

10%

18%

8%
10%

Not very much (1%-24%)

19%

None at all (0%)

53%

13. Broadly speaking, what proportion of your household’s food waste do you compost (through any means)? Base: All respondents, n=400.
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When asked what could encourage composting behaviour, most residents noted having compost bins available to
them or a city-wide compost program would be most helpful. Other suggestions include having an accessible
community composting site and having more information on how and what to compost.
Suggestions to Encourage Composting (Open Ended)
Compost bin
Compost program/pickup (city-wide)
12%

Education/information regarding compostables

10%

Free/affordable service

7%

Having a garden/bigger garden

4%
3%

Model program after other cities/jurisdictions

3%

Time constraints/takes too much effort

2%

Already compost what I can
Don’t know/no comment
Nothing/not interested/not needed

“I would love to compost my food waste, but
I do not know much about the process and
cannot afford to purchase a compost bin.”

5%

Larger area/space

Other

“Providing me with a
composting bin and instructions.
If I had a compost bin and knew
how to do it, I would do it.”

19%

Place to take compost/accessible site

Concerns with smell and attracting pests

“I don’t have the room or a use for
compost. Organic waste collection
would be both appreciated and used.”

24%

“Not much. Anything that is
compostable can go to do the dump.”
“I don't have much to compost. Apple,
orange potato and banana peels, etc. It
wouldn't be enough to compost.”

6%
8%
12%

“Free compost bins, but I think that
food waste in the landfill helps
decompose other items quicker.”

“If there was a City program or
collection, or provided composting
bins, or something like that.”

“Nothing. I am not at all interested in
composting and would not do it even
if the city tried to make me.”

“I should learn more about it. I do have room in the back yard.”

15%

14. What things could encourage you to compost your food waste? Please be detailed in your response. Base: All respondents, n=400.
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Residents feel more frequent waste pickups and some form of composting program are top considerations in
developing a waste management plan. Cost is also a key concern, as is ensuring such a program is affordable to Moose
Jaw residents.
Waste Management Plan Considerations (Open Ended)
Better schedule/more frequent waste pickup
Composting/organic waste program – general
Cost/affordability
Additional acceptable items/increased recycling program
Education/information on what is recyclable
Convenience/ease of recycling/accessibility
New landfill
Encourage recycling/make compulsory (i.e., for business)
Reliable/consistent pickup
Dislike having to move bins
Larger bins
Place(s) to take reusable/gently used items
Prefer alley pickup
Place to take compost/accessible site
Clean up/maintain alleys
Sorted/organized waste management/landfill
Enforce bylaws/penalize rule breakers
Better hazardous waste program
Broken/damaged bins issue
Prefer front/street pickup
Environmentally conscious - general
Ban plastic bags
Other
Don’t know/no comment
Nothing/happy with current efforts

20%
15%

“Regular weekly trash pickup. Low cost.”

12%
9%
“Compostable [items] being addressed should be a top priority.
7%
Education on all aspects of waste management is a must. As we
6%
near the lifespan of the landfill, the cost of closing it and starting
6%
another one should get people's attention.”
4%
4%
4%
“Longer period in the fall before moving to bi-weekly pickup.”
4%
3%
“We seem to be behind the times and are
3%
“I would like to see some sort of program
adopting programs after many other
3%
for taking leaves, grass, etc., away in the
communities have already begun - curbside
2%
summer
and fall for those who don’t have
recycling for instance. There needs to be more
2%
access
to
trucks to take to the landfill.”
information provided regarding how to deal with
2%
waste aside from recycling. And be proactive!”
2%
2%
1%
“More emphasis on recycling and composting, more
education on how to do these things for the public. Having
1%
garbage collection bi-weekly is a good start but having
1%
recycling collection more often than garbage collection and
8%
having a compost collection would be ideal.”
20%
6%

15. What kinds of things need to be considered in a waste management plan for the City of Moose Jaw? What are some of the priority areas? Base: All respondents, n=400.
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While a majority of residents consider each of the following items to be somewhat to very important in a waste management plan, garbage and recycling
collection are top priorities. Household hazardous waste and business recycling and garbage collection services are also of high importance. Slightly
fewer residents say employing technologies to protect the environment, bulky waste collection and backyard composting are highly important.

Importance of Waste Management Plan Considerations
12%

85%

Household garbage collection services

19%

77%

Recycling collection services
Hazardous household waste days where people can drop off materials at
a central place

27%

68%

Garbage and recycling collection for businesses

64%

Alternatives for managing organics like food waste, lawn clippings etc. to
keep them out of the landfill

62%

Drop-off services for recyclable and reusable items at the landfill and
other locations around the city

62%

6%

28%

8%

27%

6%

31%

Installing technologies to protect the environment such as collecting
methane gas generated in the landfill

50%

38%

8%

Advanced waste processing technologies such as creating fuel
from waste

49%

40%

7% 4%

Bulky waste collection days where people put furniture and other large
items on their front steps to be picked up by the City

37%

Backyard composting

Very important

47%

Somewhat important

Not very important

34%
43%
Not important at all

16. How important is it for the City to consider each of the following in a waste management plan? Base: All respondents, n=400.
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Again, each of the following objectives are believed to be important. Moose Jaw residents say reducing their
environmental impact through waste management practices and diverting garbage from the landfill are the most
important objectives to achieve with a waste management plan.
Importance of Waste Management Plan Objectives
Reducing environmental impact through waste management practices

70%

26%

Decreasing the amount of garbage sent to the landfill

69%

26%

Keeping the cost of waste management services as low as possible

64%

29%

Developing waste management solutions that support the local economy

63%

32%

Preventing organics and recyclables from going into the garbage wherever practical

Very important

Somewhat important

58%

Not very important

31%

Not important at all

17. How important are each of the following to you personally? Base: All respondents, n=400.
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Many suggestions are provided for ways to educate residents about sustainable waste management solutions. More communication
and advertising to increase public awareness, having a user-friendly information website, public education seminars and having a
comprehensive list of recyclable items are some suggestions.

Suggestions to Educate Residents About Waste Management Solutions (Open Ended)
Flyers/mail-outs/print material
Advertise more/better public awareness - general
User-friendly website/online info
Classes/seminars/information sessions
Comprehensive list of recyclable materials
Inform where to take materials to recycle, compost, etc.
Use social media
Provide compost program
Billboards/poster/signage
Radio
Media/news - general
Teach kids in school
Provide incentives/contests
Convenience/ease of recycling/accessibility
Bill insert/on utility bill
Television ads
Enforce bylaws/penalize rule breakers
Model program after other cities/jurisdictions
Provide information via email/use email – general
Other
Education is adequate/people don’t listen
Don’t know/no comment
Nothing/doing good job

24%
15%
15%

“Honestly, I’m not sure I’ve read anything
regarding organic waste, but some literature
and social media would help me.”

10%
8%
“Make it more known that compost
“I guess if they let everybody know.
7%
bins are available to purchase if
More publications of what they are
6%
wanted. I had no idea until recently.”
doing. More information.”
5%
4%
“Send out a detailed list of what can
4%
“A more detailed list of recyclables and
be recycled and where, and maybe
4%
places where we can drop them off, other
give residents some kind of incentive
3%
than what is already on the City's website.”
to purchase a composting bin and
start composting food waste.”
3%
2%
2%
“I think they can do better at when they have these days where its free to go to the dump,
2%
or hazardous waste week, where you can drop it off at different locations in the city. They
1%
need to offer this more than just once a year. They need to publicize this better.”
1%
1%
“The mail-outs that came with our blue box were
7%
very good. They should be updated and sent out
2%
again! Blogs and articles linked on social media!!!”
19%
8%

18. What, if anything, could the City do to better educate or inform residents about things like recycling, organic waste, etc.? Base: All respondents, n=400.
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A majority of residents are aware of household hazardous waste recycling activities and options. Comparatively few residents are
aware subsidized compost bins are available to purchase from the City, and that the City segregates waste concrete to keep this type
of waste out of the landfill.

Awareness of City of Moose Jaw Waste Management Activities

Residential compost bins are
available to purchase from the City of
Moose Jaw at a subsidized rate

Hazardous materials such as appliances,
used oil, car batteries and empty propane
tanks can be recycled at the Moose Jaw
Landfill in designated areas

31%

The City of Moose Jaw sets aside one day
each August for residents to dispose of
household hazardous materials

Aware
Not aware

27%

Aware
Not aware

69%

73%

35%

Aware

65%

The City segregates waste concrete
to keep it out of the landfill

Not aware

19. Are you aware of each of the following? Base: All respondents, n=400.
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Key Takeaways
Resident satisfaction with garbage and recycling collection is generally strong (ranging from 75% to 81% who are somewhat to
strongly satisfied, respectively). Nearly eight in ten residents report recycling 60% or more of their home’s recyclable items. More
frequent pickups, increased education on what can and cannot be recycled and broadening the scope of recycling programs to
include additional items are some resident suggestions to encourage recycling in Moose Jaw.
Satisfaction with household hazardous waste disposal options is comparatively weaker (59% somewhat to very satisfied). Despite
having nearly three quarters of residents who are aware of the annual household hazardous waste day in August, twice as many
people say they dispose of this type of waste in their garbage bin/cart (40%) than take it to household hazardous waste days
(17%). Select open-ended comments suggest more opportunities to dispose of household hazardous waste are desired.
The majority of residents (62%) say that alternatives for managing organics is a very important consideration in a waste
management plan, but many residents report being dissatisfied with current organic waste disposal solutions.
More than one-half of residents say they do not compost any of their household’s organic waste and less than one-third of
residents are aware that the City has residential compost bins available for a subsidized rate. Having a compost bin is among the
top mentions to encourage composting, suggesting that increased promotion of the subsidized bins and composting education
could boost the proportion of composters in Moose Jaw. That said, backyard composting is reportedly a less important
consideration for the waste management plan for residents, and other options for composting, such as a city-wide program, are
more commonly mentioned in the open-ended comments. Verbatim comments also point to a need to educate residents on the
reasons why diverting organics from the landfill helps to reduce their environmental impact.
19
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Key Takeaways
Although an area of lower perceived importance, residents are also less satisfied with the current disposal options for bulky waste.
While many rid themselves of gently used bulky items by reselling them or donating them, broken furniture and appliances are
most commonly taken to the landfill. Despite being a less commonly produced type of waste, there are few diversion options
currently available to residents and the City may wish to consider more frequent bulky waste collection days – similar to household
hazardous waste days.
The primary objectives residents are looking to achieve with a waste management plan are reducing their environmental impact
and reducing the amount of garbage being sent to the landfill. Ensuring waste management programs are delivered at an
affordable cost to residents and having services that contribute to the economic development of Moose Jaw are also key
considerations for the plan.
The City should consider waste management education as a critical component to the waste management plan. Specifically,
educating residents on the programs and diversion options that are available to them, as well as education on acceptable materials
for recycling and composting in general are areas of interest to residents. Developing a formalized communication plan is
recommended to ensure the successful roll-out of new programs and services as they are introduced to residents.
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1.0

INTRODUCTION

The purpose of the landfill feasibility study is to provide an overview of the feasible locations and methods of
management for a future Moose Jaw area landfill. Previous reports prepared by Tetra Tech Canada Inc. (Tetra
Tech) and others have assessed the options for managing residual waste materials and indicate that a local or
regional landfill is most suitable to meet Moose Jaw’s needs.
This study builds on previous work to identify the potential areas suitable for siting a local or regional landfill in
accordance with provincial and other applicable regulations.
Following the scope outlined for Task 2 in Tetra Tech’s proposal dated October 2016, this document primarily
addresses the technical aspects of landfill siting. Tetra Tech has provided comment on the many non-technical
aspects of the siting process which tend to cause most delays and challenges for Canadian municipalities in siting
landfills. Public acceptance by both City residents (those benefitting from the landfill), and surrounding landowners
and communities (those who are most impacted by the landfill) is critical to successful landfill development.

1.1

Summary of Previous Evaluations

Numerous previous evaluations, needs assessments, and audits of the existing Moose Jaw Sanitary Landfill
(Existing Landfill) have been completed over the past decade. Key assessments and audits are summarized below
to provide context for the following analysis and recommendations.

City of Moose Jaw Sanitary Landfill Long-Term Strategy Needs Conceptual Report (KGS Group
Consulting Engineers 2012)
The KGS conceptual report (2012) updated the landfill capacity and provided updated concepts for an expansion.
The report concluded that the site had three to five years of remaining capacity and recommended continued
operation and future development of a lateral expansion to the property east of the Existing Landfill site.

Moose Jaw Landfill Development Plan Project – Airport Regulations and Guidelines
(SNC-Lavalin Inc. 2016)
The SNC Airport Regulations Memo (2016) reviewed “relevant airport guidelines and regulations associated with
the potential development of a future landfill adjacent to the Moose Jaw Wastewater Treatment Facility”. The
wastewater treatment facility is located approximately 5.4 km northeast of a Royal Canadian Air Forces Base
(RCAF 15 Wing) directly in line with the flightpath of the base’s emergency runway (03-21). The Airport Regulations
Tetra Tech Canada Inc.
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Memo identified Transport Canada Guidelines recommending that a municipal solid waste landfill not be located
within 8 km of an airport or within 15 km of a runway in line with the approach path.

Moose Jaw Airport Zoning Regulations (Government of Canada 2018)
The Airport Zoning Regulations indicate that the strip associated with runway 03-21 extends 150 m perpendicular
from the centreline of the runway and has a total length of 1,156.32 m. The approach surface is further described
as the area within 15,000 m measured horizontally from the end of the strip and 2,400 m measured horizontally
from the length of the strip. Under Section 6 (1), in order to reduce bird hazards, sanitary landfills and food garbage
disposal sites should not be located within the regulated areas associated with the airbase. Further communication
with Major Julian Daintree, Acting Commanding Officer of the 15th Operational Support Squadron in May 2019
indicated that locating a landfill near the Moose Jaw Wastewater Treatment Facility would be of significant concern
and pose a safety risk due to bird hazards.

City of Moose Jaw – Preliminary Economic Analysis of Life Cycle Costs for Future Solid Waste
Management Options (SNC-Lavalin Inc. 2016)
The SNC Life Cycle Costs Report (2016) analyzed four options for future municipal solid waste management options
to identify probable future value capital and operating costs. The options included:


Lateral expansion of the Existing Landfill;



Development of a new local landfill;



Development of a new regional landfill; and



Development of a local transfer station.

Based on the applicable regulatory standards, annual disposal trends at the time of writing, and discussions with
City Staff the Life Cycle Costs Report (SNC 2016) provided costs of constructing and operating each option. The
report strongly recommended increasing tipping fees to be in line with the Regina Fleet Street Landfill and the
Loraas Martensville Landfill (near Saskatoon) which would better represent the true cost of operating a modern
landfill and reduce utility rate increases for garbage disposal.

Audit Report Compliance Audit Program (Ministry of Environment 2017)
The Ministry of Environment Audited the Moose Jaw Landfill in 2017. The audit identified:


One Positive Finding (no action required, identified item provides reduced risk to human health, safety, or the
environment);



Thirteen Type 1 Findings (confirmed non-compliance that does not pose a significant threat to human health,
safety, or the environment and can be easily corrected);



Five Type 2 Findings (confirmed non-compliance that poses a non-immediate threat to human health, safety of
the environment requiring a formal corrective action plan to be submitted to the ministry); and



Zero Type 3 Findings (non-compliance which either poses an immediate threat requiring immediate correction
or noncompliance that must be referred for enforcement action).

The audit indicated the need for some process, operational, and documentation improvements at the Existing
Landfill; however, auditors did not identify any findings requiring immediate correction or enforcement action.
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Moose Jaw Landfill – Maximum Potential Airspace Estimate (Tetra Tech 2018)
A maximum potential airspace was estimated for the Existing Landfill based on the geometric constraints of the
current footprint assuming 4H:1V (25% grade) slopes, a top surface working area width of at least 19.5 m, and an
airspace burn of approximately 92,300 m3/year. The defined geometric constraints were identified as the minimal
safe requirements. In particular, a top working area of only 19.5 m width would likely create inefficient operations
requiring temporary turn-arounds, double-handling materials, and diligent fill and survey control. Based on the
geometric constraints, it was estimated that the airspace would be consumed by November 2025 compared to
previous estimates of 2021 or 2022 based on a typical landfill geometry.

Waste Composition Study – Summer 2018 (Tetra Tech 2018)
Two waste audits were conducted by Tetra Tech in 2018 to confirm composition of waste being disposed in the
Existing Landfill. Analysis of the data from single family collection, commercial haulers, and self-haul loads indicated
that less than 10% of the solid waste entering the landfill could not be diverted using currently available technology.
While it is not realistic that Moose Jaw would achieve more than 60% diversion through typical municipal recycling
and organics collection programs, the results of the study indicate that there is opportunity to improve waste
diversion programs in the City. Regardless of the amount of waste diverted, there will always be a portion that
requires landfilling.

Permit to Operate a Waste Disposal Ground Permit Number: P018-050
(Ministry of Environment 2018)
The Ministry of Environment renewed the City of Moose Jaw’s permit to operate a waste disposal ground (Permit
Number: P018-050) in May 2018 with an expiry of May 1, 2021. The Existing Landfill is located at SE1/4, Sec 02,
Twp. 17, Rge. 26, W2M, Plan 101909291. The permit requires that the City submit an environmental assessment
of the waste disposal ground and a decommissioning and reclamation plan by the end of 2019.

2.0

EXISTING LANDFILL

The Existing Landfill is located in the northeast portion of the City on the SW2-17-26-W2. Available records indicate
that the site has been in operation since the 1920s, as a municipal landfill since 1959, and currently operates under
Waste Disposal Ground Permit Number: P018-050.

2.1

Site Services

Site infrastructure includes a scale and scale house, shop, public drop-off area, landfill cells, scrap metal bin, and
an asbestos disposal area. The site also accepts used oil materials for recycling including diesel exhaust fluid
containers, oil containers, oil filters, and used oil.

2.2

Operation of the Existing Landfill

The Existing Landfill is operated by the City of Moose Jaw with portions of the operation managed by contractors
and the overall facility management provided by City staff. The City is the permitted operator of the landfill and is
responsible for meeting all regulatory requirements as defined by Permit Number: P018-050.
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Site access is controlled by a chain-link fence surrounding the facility. A gate is closed and locked during unstaffed
hours. Customers entering the site are directed over the site scale with the scale house operator providing waste
screening and directing traffic to the appropriate areas for unloading. The current location of the tipping face is on
top of the landfill cell area. Waste diversion facilities are located at the base of the landfill cell in the area in the
general vicinity of the scale house. Commercial traffic tips directly at the active face.

3.0

LANDFILL SITING OVERVIEW

The purpose of the work is to identify areas for future landfill development in the Moose Jaw region that are likely
to meet the requirements of the Saskatchewan Municipal Refuse Management Regulations and the Standards for
Landfills in Alberta (AB Standards) based on a desktop review of available data. The location of the future landfill
will be influenced by surrounding/competitor facilities, potential partner organizations, and operational
considerations such as highway access and proximity to the City.

3.1

Future Facility Description

Based on the SNC Life Cycle Costs Report (2016) and Tetra Tech’s discussion with City Staff, the future landfill
should be sized to allow for at least 75 years of potential airspace for the City of Moose Jaw and surrounding areas
including the Rural Municipality of Moose Jaw. Due to the cost and time required to site a new landfill it is in the
City’s best interest to select a location that is larger than required or that offers opportunities to expand by
purchasing adjacent land.
Any future landfill permitted by the Ministry of Environment would require engineered environmental controls
including lined cells, leachate collection and treatment, engineered stormwater control, and environmental
monitoring including groundwater monitoring wells. Site infrastructure would include:


A perimeter fence and lockable entrance gate;



A scale and scale house;



A public drop-off area;



A household hazardous waste diversion area including storage for used oil and potentially other hazardous
materials;



A shop and equipment storage building;



Lined landfill cell(s);



Leachate collection and storage capacity and a method for onsite or offsite leachate;



Stormwater management infrastructure including a stormwater pond, berms, and culverts;



Access and perimeter roads; and



A future compost area with leachate control and collection.

The SNC Life Cycle Costs Report (2016) identified the future disposal demand for a regional landfill site to be
approximately 60,000 tonnes per year. Therefore, the recommended area for the future landfill facility is 350,000 m2
providing at least 6,900,000 m3 of landfill airspace at an assumed waste density of 650 kg/m3. To allow for future
expansion, we have focused our search to identify areas with at least the size of half section meeting the siting
criteria and constraints applied.
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3.2

Siting Criteria and Constraints Applied

The siting criteria outlined in the AB Standards as well as our experience in siting landfills were used to outline a
series of conditions (constraints) that would range from unfavourable to favourable for development of a landfill in
a location. Some constraints are considered ‘hard constraints’ (for example the presence of a river within 300 m)
whereas some constraints are considered ‘soft constraints’ (for example terrestrial wildlife habitat as mapped by
the Ministry).
Tetra Tech used a GIS-based system of maps to evaluate various constraints to siting a landfill. This approach is
advantageous because the procedures can be clearly documented, and the data can be stored for future use,
making it easy to repeat the analysis as required, or to refine the analysis during future more detailed investigation
or application support. Tetra Tech’s preliminary evaluation of siting constraints was undertaken as a desktop review,
with the focus of the review to narrow down potential locations for further evaluation through intrusive investigation.


Geological (Figure 2):
−



Topographical (Figure 3):
−





−

Water Features (waste footprint must be >300 m from natural or manmade water features that permanently
contain water, excluding road-side ditches or dugouts);

−

Populated areas (waste footprint must be >450 m from populated areas); and

−

Water Wells (waste footprint must be >450 m from water wells, and there must be separation from potential
exceptional aquifers).

Soft Constraints (Figure 5):
Biophysical (presence of sensitive species, historical resources, parks and protected areas, and
environmentally significant areas must be considered).

Interpreted Data (Figure 6)
−



Ground Surface Slope (slope rise <10% is typically preferred).

Hard Constraints (Figure 4):

−



Surficial Geology (fine-grained soils – i.e., clays – are more likely to meet the requirements of the standards;
deeper thicknesses of drift are generally preferred).

Interpreted data is presented on Figure 2 which indicate potentially suitable areas for a future landfill in the
Moose Jaw region. Figure 2 was prepared by applying information from the following constraints that were
considered for this preliminary siting evaluation, with the relevant figures referenced.

Landfills and Industrial Developments (Figure 7):
−

Locations of existing facilities (likely to close, local facilities, and competitors) and other industrial facilities
must be considered.

The spatial data in the figures above have been compiled from various sources including the Saskatchewan Ministry
of Environment, Water Security Agency of Saskatchewan, Alberta Culture and Tourism, Saskatchewan Ministry of
the Economy Mining and Petroleum GeoAtlas, Saskatchewan Ministry of Parks, CanVec and Google imagery.
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Figure 2 has been created to intersect the available spatial data with selected constraints, including the following:


Distance to waterbodies – 300 m was set as a hard constraint based on the Standards, noting that the
waterbodies identified were based on available mapping, and have not been ground-truthed or characterized
with this assessment.



Geological suitability – units identified as moraine and glaciolacustrine deposits were identified as potentially
suitable, whereas deposits described as organic, eolian, fluvial, and glaciofluvial were identified as unsuitable.



Drift thickness – areas with greater than 20 m of mapped drift thickness are considered most suitable.



Distance to water wells – 450 m was set as a hard constraint based on the Standards, noting that the current
status of all wells has not been ground-truthed with this assessment.

As summarized in the Hydrogeological Setting Review Technical Memo (SNC 2016), unconsolidated materials in
the region are underlain by the Bearpaw Formation of the Upper Cretaceous Epoch. The Bearpaw Formation
consists of predominately low permeability clay shales including “clays, claystones, silty claystones, shales, silts,
and siltstones”. More permeable units are interbedded in the formation including sand, silty sands, sandstones, and
thin beds of bentonite. In terms of landfill siting, these formations as described do not present obvious hard
constraints; however, some units likely exhibit hydraulic properties typical of usable aquifers for groundwater, and
intrusive investigation would be required to document that there is not an ‘exceptional aquifer’ beneath the site
(based on transmissivity and chemical composition).

4.0

OPTIONS FOR FUTURE LANDFILLS

There are two key approaches to landfill governance and management emerging in Saskatchewan:


City Owned and Operated Landfill serving the region. The City would site and manage a landfill based on the
current structure. Initial consultations with potential partners and customers would identify parties looking for
long-term disposal capacity allowing the City to develop Memorandums of Understanding and Tipping Fee
agreements with guaranteed minimum tonnage and guaranteed tipping fee schedules to aid in sizing a facility
and individual cell development.



Regionally Owned and Operated Landfill serving the region. Through initial consultations, the City would
identify partners for a regional landfill and create a solid waste commission or regional board to manage the
landfill. In regional organizations there is typically a leading partner that takes responsibility for coordinating the
organization with all partners providing base funding with a share of decision-making power. Typically, all
partners have significant incentive to direct all of their waste to the regional facility because they are collectively
responsible for covering any budget shortfalls.

These approaches are summarized in the following sections.

4.1

City Owned and Operated Landfill

A City owned and operated landfill could be managed with a similar structure to the current facility. There is good
potential to achieve net revenue over the short to medium term from a landfill with additional investment from the
City in marketing and partnership development. As small municipal facilities continue to close, local waste
generators will look to the closest regional facility for disposal. In the medium to long-term, it is likely that some
private and larger municipal facilities will continue to consolidate the market as local and regional transfer stations
are developed to decrease hauling costs.
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Maintaining City ownership of a facility is most common in regions with one large/dominating municipality that serves
as a regional hub. The City of Moose Jaw is by far the largest municipality between Swift Current and Regina. The
City of Moose Jaw encompasses over 40% of the population of the Moose Jaw – Lake Centre – Lanigan Electoral
District which covers over 32,000 km2 from the boundaries of the City of Regina to west of the City of Moose Jaw
to north of Highway 16.
Large municipal facilities serve as regional disposal sites in most of the prairies.
The City of Regina’s Fleet Street Landfill is completely owned by Regina while servicing the surrounding region.
Additional regional waste disposed at the Fleet Street Landfill increases revenue generated at the facility with
relatively small increases in operating costs.
The City of Saskatoon area landfills (including the City of Saskatoon Landfill, Loraas Northern Landfill, and Prairie
Green Environmental Industrial Landfill) serve the greater region but are owned and operated by individual
organizations. Due to regional competition offering tipping fees lower than $105/tonne, Saskatoon’s landfill
revenues have decreased over the past decade causing intermittent budget shortfalls.

4.2

Regionally Owned and Operated Landfill

A regionally owned and operated landfill would be managed under the direction of a regional waste management
commission or board of directors which would hire a landfill manager and staff for landfill operations. Similar to a
City-owned facility, there is good potential to achieve net revenue over the short to medium term as small facilities
are forced to close throughout the region. Long-term revenue potential will be highly dependent on the success of
the landfill manager in optimizing operations and the commission or board in marketing and developing business
for the facility. While the commission/board member organizations will likely be obligated to direct their solid waste
to the regional landfill, all commercial and industrial waste would be attracted by the lowest hauling/tipping fees.
It may be difficult to create a balanced waste management commission or board in the region since the City is by
far the largest municipality in the region between established landfills in Swift Current and Regina. The City needs
to be clear on how much control it would want to maintain over the facility as the major partner in any governance
structure.
There are several regional facilities operating in Saskatchewan:




Regional Authority of Carlton Trail (REACT).
−

REACT began operation in 1996.

−

31 urban and 16 rural municipality members.

−

Operates 2 landfills (Humboldt Landfill and Hoodoo Landfill), 17 transfer stations and waste collection. As
of 2018 tipping fees were $2.50 per bag with a minimum $5 charge for members.

16 to 43 Waste Management Corporation
−

The corporation was formed in 2015 and operates a new landfill west of Hafford.

−

Members are the Village of Maymont, Town of Blaine Lake, Town of Radisson, Town of Hafford, and Rural
Municipality of Douglas.

−

As of 2018 tipping fees were $65/tonne for members and $125/tonne for non-members.

7
Landfill Feasibility Study.docx

LANDFILL FEASIBILITY STUDY FOR THE CITY OF MOOSE JAW
FILE: 704-SWM.SWOP03300-01 | MARCH 8, 2021 | ISSUED FOR USE

4.3

Potential Customers

Immediate customers are those currently and previously using the Moose Jaw Sanitary Landfill including those in
the City of Moose Jaw, Rural Municipality of Moose Jaw, and surrounding areas.
As identified on Figure 7, several small landfills in the surrounding area are expected to close in the next five to ten
years including in:
 Beechy;

 Regina Beach;

 Central Butte;

 Lumsden; and

 Vangard;

 Rouleau.

 Gravelbourg;
Where a small landfill is closing there is potential for the City’s future landfill to service disposal. Several of the
facilities likely to close are closer to a potential competitor facility as identified in Section 4.1.2.

4.4

Potential Competitors

Of the currently operating facilities in the region, there are two major long-term competitors to the City’s future
landfill:


Regina Fleet Street Landfill – fully engineered landfill accepting waste and other materials for disposal and
diversion from throughout the region. The City of Regina owns and operates the facility with plans for future
expansion to accommodate the waste from the expanding City and surrounding regions. The City does not
currently invest in marketing its disposal services to the surrounding region but this may change when the
landfill is expanded.



City of Swift Current Landfill(s) – The City of Swift current owns two operating landfills. The East Landfill is
open to public and commercial disposal and divertible materials. The East Landfill has over a decade of airspace
remaining. The City also owns a second landfill (the West Landfill) operated by Tervita. This facility is currently
only open to commercial waste. An engineered, lined cell intended for commercial waste is available but is not
in operation. There is potential that the City or operator will begin marketing disposal capacity to the surrounding
community in the next few years.

In addition to the current regional competitors there are likely three private operators likely to compete in the medium
to long-term:


Loraas Disposal North Ltd. (Loraas) – as one of the major waste haulers and landfill owners in the province,
Loraas is likely to compete for disposal throughout southern Saskatchewan as small local landfills close and
average tipping fees increase.



GAP Disposal Inc. (GAP) – the private landfill located in Surprise Valley near Gladmar was approved to accept
inert waste from commercial, industrial, and residential sources in June 2019. GAP is likely to attract
construction, renovation, and demolition (CRD) waste from the region within the next year. The company states
on their website that they intend to “continue to develop markets in Saskatchewan and bordering states by
seeking out new partnerships and developing future permit amendments and expansions as needed, including
a potential expansion for municipal solid waste (MSW)”. In its news release, the company also indicated that it
was developing a transfer station in Regina to facilitate material collection (GAP 2019).



GFL Environmental Inc. (GFL) – GFL is a Canadian company headquartered in Quebec. It has an aggressive
expansion strategy that includes a goal to become one of the largest waste management companies in North
America. GFL has purchased two facilities in the Regina and Estevan areas over the past two years and will
likely compete for inert (CRD) waste in the next year with likely facility expansions in the future.
8
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5.0

RECOMMENDATIONS

5.1

Location

As discussed in Section 3, the future facility will require a minimum area of 350,000 m2 (35 ha) to provide at least
75 years of airspace for the City of Moose Jaw and Rural Municipality of Moose Jaw.
Based on available data presented on Figure 2, it appears that large areas north and west of the City are potentially
suitable for landfill development. The exact location of the landfill would depend on the governance option selected
and potential composition of the commission/board. Tetra Tech has outlined two areas for potential future site
investigations on Figure 7.

5.2

Governance Structure

Due to the City’s role as the regional hub and the relatively large municipal population, Tetra Tech recommends
pursuing the development of a City-owned landfill servicing the region between Regina and Swift Current. As the
landfill owner and operator, the City would develop partnerships with surrounding municipalities and
commercial/industrial facilities through guaranteed tipping fee/tonnage agreements negotiated with the waste
generators (municipalities, facilities) or with waste haulers who collect from them.

5.3

Next Steps for Landfill Siting

The timeframes for siting and constructing a new landfill are presented in Section 5.4. Ultimately, the City will be
required to gather the necessary information and support to complete an application to the Saskatchewan Ministry
of Environment to permit a new landfill in the region including:


Consultations with potential partners:
−



Landowner and local municipality consultations:
−



Based on results of early consultation, identify four to six potentially suitable landfill locations and consult
with local landowners and the rural municipality on their support of locating a landfill in these areas.

Complete preliminary siting study:
−



Develop a request for expression of interest (RFEOI) for municipalities and commercial/industrial facilities
in the region to participate in a regional landfill or use a City-owned landfill. The RFEOI should provide
information on the likely construction and commissioning date of the future landfill and endorsement from
City Council to begin consultation.

With support from landowners and the rural municipality, complete site investigation work at the preferred
location(s) to establish suitable hydrogeological conditions. Develop conceptual site plans for use in public
and stakeholder consultations for the preferred location.

Public and stakeholder consultations:
−

Complete detailed public and stakeholder consultations including advertisements in local media, open
houses, and door-to-door canvassing of neighbouring property owners to communicate the project’s
benefits, timeline, and the environmental protection measures designed.
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Complete detailed siting study:
−



Additional stakeholder consultations:
−



With public and stakeholder support, complete a detailed site investigation to confirm hydrogeological
conditions beneath the site and establish and environmental baseline for comparison of future
environmental monitoring.

Continue to engage stakeholders in the project by reporting results of the site investigation and discussing
how the design will minimize impact to the surrounding land and community.

Complete an application to permit a new landfill and submit to the Ministry of Environment:
−

5.4

Compile all consultation and technical investigation documents and reports and complete a permit
application. Frequent communication with the Ministry throughout the process is recommended to ensure
that all requirements are met. This communication can be carried out by City Staff and/or an assigned
qualified professional on behalf of the City.

Timeframe

Landfills in Saskatchewan are currently regulated under the Municipal Refuse Management Regulations
(Government of Saskatchewan 1986). The provincial landfill standards are currently under development/review.
Until local standards are developed, the regulator (Saskatchewan Ministry of Environment) typically instructs landfill
owners to comply with established standards within either Alberta or Manitoba.
The timeframe for siting a new municipal or regional landfill can be significantly affected by stakeholders and
community input. We have provided an approximate timeframe to allow the City to schedule enough time to
complete the siting process before the Existing Landfill capacity is exceeded (expected in 2025). The current
schedule assumes construction to be completed in 2024 which provides little buffer if the City experiences higherthan-expected disposal rates in the next several years. There are opportunities to accelerate the technical siting
and design schedules; however, there is also potential that approvals and land acquisition could be delayed based
on the results of public and stakeholder consultation. The siting of the City’s next landfill should therefore be
prioritized as a matter of urgency.
Task

Typical
Length
(months)

Consultations with potential partners (communities,
rural municipalities, facilities)

6

Complete preliminary siting study and hydrogeological
assessment

18

Landowner consultations and local municipality
consultations

6

Public and stakeholder consultations

12

Complete permit application and detailed site analysis

6

Ongoing public and stakeholder consultations

36

Permit review period

6

Landfill design and land purchase

6

Landfill construction and commissioning

6
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6.0

LIMITATIONS OF REPORT

This report and its contents are intended for the sole use of the City of Moose Jaw and their agents. Tetra Tech
Canada Inc. (Tetra Tech) does not accept any responsibility for the accuracy of any of the data, the analysis, or the
recommendations contained or referenced in the report when the report is used or relied upon by any Party other
than the City of Moose Jaw, or for any Project other than the proposed development at the subject site. Any such
unauthorized use of this report is at the sole risk of the user. Use of this document is subject to Tetra Tech’s standard
Limitations on the Use of this Document or Contractual Terms and Conditions executed by both parties.
Attachments (7):

Figure 1 – Site Location
Figure 2 – Surficial Geology
Figure 3 – Slope
Figure 4 – Hard Constraints – Water Features
Figure 5 – Soft Constraints – Wildlife and Environmental Concerns
Figure 6 – Selected Sites for Further Investigation
Figure 7 – Saskatchewan Landfills and Industrial Developments
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Acronyms/Abbreviations

Definition

Btu/scf

British Thermal Units/Standard Cubic Foot

CH4

Methane

CO2

Carbon Dioxide

F

Fahrenheit

GHG

Greenhouse Gas

HHV

High Heat Value

MSW

Municipal Solid Waste

N2

Nitrogen

Ng/dscm

Nanograms per Dry Standard Cubic Metre

RM

Rural Municipality

RNG

Renewable Natural Gas

TPD

Tons per Day

TPY

Tons per Year

WTE

Waste-to-Energy
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LIMITATIONS OF REPORT
This report and its contents are intended for the sole use of the City of Moose Jaw and their agents. Tetra Tech Canada Inc.
(Tetra Tech) does not accept any responsibility for the accuracy of any of the data, the analysis, or the recommendations
contained or referenced in the report when the report is used or relied upon by any Party other than the City of Moose Jaw, or
for any Project other than the proposed development at the subject site. Any such unauthorized use of this report is at the sole
risk of the user. Use of this document is subject to Tetra Tech’s standard Limitations on the Use of this Document or Contractual
Terms and Conditions executed by both parties.
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1.0

INTRODUCTION

Tetra Tech was retained by the City of Moose Jaw (City) to provide information on alternative technologies that
could be used to process and dispose the City and rural municipality’s (RM) municipal solid waste (MSW).
Alternative technologies for managing MSW include those technologies that are technically more advanced,
produce beneficial end products and/or are more protective of the environment than traditional landfill disposal
practices. In the case of the City, these facilities could use different technologies for processing MSW that would
divert materials from the future Moose Jaw Landfill (future landfill) or from disposal at a regional facility thereby
extending the life of the future landfill or limiting tipping fees paid to a regional facility.
The objective of this study is to provide an overview of alternative disposal scenarios and the financial
considerations associated with implementing alternative technologies to divert materials from the landfill. The study
also examines the feedstock, the amount of MSW and the types of available materials that could be processed.
A high-level financial analysis was performed to compare the most feasible scenarios.

2.0

MOOSE JAW FEEDSTOCK CHARACTERIZATION

Feedstock for these facilities will primarily comprise MSW and this section will forecast the current and future MSW
from the region. The feedstock will be mapped monthly, as any facility will need to accommodate seasonal
fluctuations. The scenarios and cost considerations that will be assessed for waste generated by the City and RM
of Moose Jaw include the following:


Construction and operation of a thermal treatment waste-to-energy (WTE) facility;



Construction and operation of a new landfill for disposal; and



Construction and operation of a transfer station and disposal at an out-of-region landfill.

2.1

Historical Tonnages

The City had 44,394 tonnes of MSW disposed at the Moose Jaw Sanitary Landfill in 2018. Table 2-1 lists the
historical monthly tonnages landfilled at the Moose Jaw Sanitary Landfill from 2014 to 2018. The amount of waste
landfilled sharply decreased between 2014 and 2016, coinciding with the City’s landfill tipping fee increases to
address regional market conditions and economic changes in the province. Additionally, it highlights peak flow
months of May, June, and October where significantly higher amounts of material are landfilled. The amount of
waste from the past three years indicate an average annual disposal of 45,000 tonnes.

1
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Table 2-1: Historical Monthly Tonnages 2014-2018
Year

2014

2015

2016

2017

2018

January

2,448

2,633

2,538

2,249

2,324

February

2,188

2,342

2,608

1,989

1,801

March

3,050

2,816

3,315

2,960

2,021

April

4,408

5,223

4,236

3,230

2,727

May

7,327

5,025

4,797

4,877

5,311

June

5,866

4,944

4,742

3,855

4,537

July

6,820

4,786

4,603

9,927

3,930

August

8,009

8,118

4,753

3,978

3,655

September

9,130

8,215

4,055

3,950

3,305

October

4,889

4,752

4,306

4,478

10,598

November

3,507

3,516

3,956

2,673

2,276

December

2,831

2,749

2,267

2,186

1,908

Total

60,473

55,119

46,177

46,353

44,394

2.2

Population Growth

Population growth typically results in an increase in MSW generation, and should be taken into consideration in
feedstock projections for facilities designed to operate for up to 30 years. The City has grown steadily over the past
five years at a rate of 0.5% per year. The projected growth in MSW generation is shown in Figure 2-1 for low growth
(0.25% per year), projected growth (0.5% per year), and high growth (1% per year) scenarios based on projections
from the City’s Offsite Development Levy Study 1.

1

Population projections were extrapolated from “Population Projection City of Moose Jaw – Working Paper #1 Offsite Development Levy
Study” completed by DGMercer Eco Research – Aude Sapere in 2015.
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Figure 2-1: Future Projected MSW Generation Per Year

2.3

Waste Composition

In addition to quantifying the MSW produced by the City and RM, it is important to understand the composition to
determine availability of specific feedstocks for processing. The City conducted waste composition studies in Winter
2017 and Summer 2018 at the landfill, assessing loads from residential, and commercial sources as well as small
loads dropped-off by residents. As shown in Figure 2-2 and Figure 2-3, most of the waste stream is compostable
organics (34.4% – 41.8%), paper (18.0% – 21.8%), and plastic (14.5% – 15.7%). Compostable organics and some
paper categories (e.g., compostable paper) are of significant interest for determining the feasibility of organics
processing technologies (composting). Plastics, textiles, and metals are important to consider when developing a
feasibility assessment of thermal treatment technologies as they influence combustion and energy generation, as
well as potential end material markets (e.g., for recovered metals). Furthermore, it is important to note the seasonal
fluctuations in composition between winter and summer. These changes are reflected in feedstock projections in
Section 2.4.
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Figure 2-2: Average Residential and Commercial Waste Composition – Summer

Figure 2-3: Average Residential and Commercial Waste Composition – Winter

2.4

Solid Waste Feedstocks

Determining available feedstock quantity, composition, and seasonality is important in assessing the feasibility of
any processing facility. Table 2-2 highlights the monthly MSW generation from the City and surrounding areas,
which would be suitable feedstock for a thermal treatment facility. Out of region commercial waste was estimated
separately to differentiate between the materials that would be impacted by the City’s collection programs, bylaws,
and public education programs and the materials being brought in from external sources.
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Table 2-2: Monthly Municipal Solid Waste Generation (2018)
Residential
(tonnes)

In-Region
Commercial1
(tonnes)

Private
Drop-Off
(tonnes)

In-Region Total
(tonnes)

Out of Region
Commercial
(tonnes)

January

533

402

282

1,218

1,106

February

411

319

192

923

879

March

443

361

222

1,026

994

April

522

446

531

1,499

1,227

May

766

697

1,932

3,394

1,917

June

1,098

714

761

2,573

1,965

July

801

648

699

2,148

1,782

August

803

576

693

2,078

1,584

September

710

545

549

1,804

1,501

October

663

2,270

1,420

4,353

6,245

November

532

390

282

1,204

1,072

December

425

339

211

975

933

7,707

7,700

7,774

23,188

21,206

MSW Generation

Total
1

In-region commercial generation was estimated to be equivalent to residential generation (50% commercial, 50% residential). This distinction
is important, as diversion programs implemented by the City would likely have limited effect on out of region commercial generators.

3.0

THERMAL TREATMENT TECHNOLOGIES

3.1

Technology Types

This section explores thermal conversion technology systems capable of processing the City’s combustible waste
feedstock. Thermal conversion technologies primarily use heat and oxygen (or air) to break down material via
thermal chemical reactions. The higher the operating temperature (large amounts of heat), the faster the thermal
reaction. Similarly, more oxygen (or air, that consists of 21% oxygen) usage correlates to faster reaction rates to a
certain level.

3.1.1 Mass Burn
Combustion, also known as mass burn or incineration, is defined as the burning of fuel to produce heat and
subsequently power. Combustion occurs with oxygen in slight stoichiometric excess to rapidly complete a thermal
oxidation reaction. The products of combustion are heat, an ash residue, and an off gas made up of predominantly
nitrogen (N2), carbon dioxide (CO2), and water vapor. The off gases are treated to meet regulatory emission
requirements for chemical pollutants and particulates. Combustion is an exothermic (net heat output) process and
the technology lends itself to heat recovery in many applications. Heat generation can be used in boilers to generate
steam which is then used in turbines to generate power. The combustion process is highly developed commercially
and is available in numerous vendor specific designs.
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The most common direct combustion technology for biomass is stoker boiler technology. Various forms of stoker
boilers have been employed since the 1920s. Stoker boilers employ direct fire combustion of solid fuels with excess
air, producing hot flue gases, which then heats water to produce steam in the heat exchange section of the boiler.
The steam is used directly for heating purposes or passed through a steam turbine generator to produce electricity.
The energy recovery capabilities of the boiler system can be further enhanced when excess heat is used in district
heating/energy infrastructure. While this technology is conventional and well proven, it is not as environmentally
friendly as other alternative technologies. This type of technology typically produces more fly ash and air emissions
than other technologies, which usually requires a higher degree of air pollution control equipment, close monitoring
and management. Combustion technologies can process most types of MSW but operate more efficiently with dry
feedstock materials that have medium to high calorific value. Figure 3-1 illustrates the process flow of MSW through
the Metro Vancouver mass burn WTE facility.

Figure 3-1: Mass Burn Waste-to-Energy Facility – Metro Vancouver (260,000 tonnes per year) 2

3.1.2 Controlled Air or Hybrid Gasification
In controlled air systems or hybrid gasification systems, a synthetic gas or ‘syngas’, is created from the conversion
of combustibles in an oxygen starved pre-burn chamber. This syngas is then directed and burned in a second
combustion chamber. The syngas generated is more combustible than the solid carbon material (such as wood),
thus improving overall combustion efficiency and generating a cleaner burn (i.e. less pollutants emitted). Advanced
combustion systems have high heat value (HHV) basis boiler efficiencies that approach 78% for green biomass.
Despite their increased efficiency, these systems are not always financially comparable to stoker boiler systems
2

Figure from the document “Generating Energy from Waste – Metro Vancouver’s Waste-to-Energy Facility” available via the Metro Vancouver
website http://www.metrovancouver.org/services/solid-waste/SolidWastePublications/WTEFactSheet.pdf [accessed May 1, 2019].
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due to the increased complexity and maintenance needs to operate these systems and higher residuals volumes
that need to be disposed in a landfill.
Advanced combustion is an emerging hybrid combustion/gasification methodology that results in higher combustion
efficiency and less emissions as compared to traditional combustion and is a lower cost option than full gasification
technologies. This technology is also best suited to process MSW and dry material. Figure 3-2 shows the schematic
of a hybrid gasification or controlled air combustion process.

Figure 3-2: Hybrid Gasification System Diagram 3

3.1.3 Gasification
Gasification is a partial combustion process in an oxygen-deficient atmosphere (i.e., the oxygen level is limited to
convert the solid material). The resulting products are a carbon-rich ash and a syngas stream. The syngas is
composed of various gases – hydrogen, carbon dioxide, and other trace gas. Gasification processes that use pure
oxygen can obtain higher syngas energy content (300 to 380 British thermal units/standard cubic foot [Btu/scf]) as
a result of the elimination of the nitrogen present in atmospheric air. While gasification is a more complex
technology, it allows for the recovery of value products (i.e., syngas) which can be used to generate chemicals
(fuels, alcohols, etc.). Catalytic conversion via the Fischer-Tropsch process and other methods can also be used to
generate “drop-in” biofuels such as synthetic gasoline, renewable natural gas (RNG) and diesel. The syngas can
also be used to drive gas engines and turbines to generate electricity that could be used internally or sold to a local
electricity grid.

3

Figure from the International Waste Industries webpage http://www.iwisystems.com/content/waste-combustion-systems [accessed May 1,
2019].
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The benefits of gasification compared to mass burn systems are:


Increased efficiency,



Greater variety of end products, and



Fewer back-end pollution control requirements.

Commercially, gasification technologies have not proven to be economically and operationally viable compared to
traditional combustion processes such as mass burn because of its high capital costs, complexity and operating
costs.
Gassification technology is best suited to processing homogeneous materials that are pre-shredded and have a
medium to high energy content such as biomass (i.e. forestry waste), plastics and shredded tires. However, there
are still challenges that affect continuous and reliable operation of these types of facilities.
This technology is more complex and more expensive than other thermo-chemical technologies, and has limited
proven commercial viability and success.
Figure 33 shows the external view of a
gasification plant operating in Lebanon, Tennessee. There is also another facility that is not fully operational in
Edmonton, Alberta that is designed to process 100,000 tpy of MSW.
The ash produced is carbon rich and potentially has market value. Using MSW as a feedstock results in an ash
material that likely contains inert and other materials (such as metals) that would affect the marketability of the end
product. It remains to be seen whether a market for the ash end product exists. The lack of commercially proven
MSW facilities and markets using this type of material makes it difficult to identify suitable markets for the end
products.

Figure 3-3: Gasification Plant in Lebanon, Tennessee (64 tpd, 1.8M kWh)1
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3.1.4 Other Technologies
Pyrolysis
Pyrolysis is similar to gasification except for the source of heat. A pyrolysis system uses an external heat source to
drive the process whereas gasification uses the heat from the waste generated inside the reaction chamber.
Generally, gasification is configured to maximize the production of gaseous fuel, while pyrolysis is optimized to
produce liquid fuel.
Pyrolysis technologies are best suited for pre-dried fuels, as heat is generated from external fuel sources. These
technologies are considered unsuitable for the City, as they have some capacity limitations and are typically less
efficient compared to other technologies.

Plasma Arc Gasification
Plasma arc gasification uses extremely high temperatures in low oxygen environments to gasify waste into
hydrogen, methane, and other potential fuels. High temperatures are created by running an electric current through
a low-pressure gas stream, producing a plasma stream at 9,000 °F – 27,000 °F. The products of this process are
a recyclable slag and combustible gases. The slag produced by this process is inert and will not leach metals or
other contaminants into the environment.
While this technology is commonly used in other industries, applications in solid waste management are limited to
hazardous wastes and other materials such as medical waste that justify the high capital and operating costs. Costs
are high due to the specialized materials and equipment, high energy consumption, and frequent maintenance
required to produce and maintain the high temperatures.

3.2

Thermal Treatment Summary

Table 3-1 summarizes the system capacity, input, and output considerations related to thermal technologies
discussed, while Table 3-2 provides cost comparisons for the systems. As noted in Table 3-1, the gasification
technology has limitations because only a few full-scale operational facilities exist and the high capital and operating
costs that impact economic feasibility. Mass burn is the more commercially proven thermal treatment technology
and is considered most suitable thermal technology for the City to consider.
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Table 3-1: Comparison of Technology Capacity, Feedstocks, and Suitability
Scalability

Suitability for Moose
Jaw

Typical Feedstock

Mass Burn

25,000 to
350,000 tonnes
per year

Established
technology and works
well with existing
waste stream

Municipal solid waste,
 No pre-processing
required
 Biosolids with
calorific value







Heat (steam boiler)
Electricity
Combined heat and power
Recyclable metals
Commercially proven

Gasification

25,000 to
300,000 tonnes
per year

Few full-scale
operational facilities
(8,000 to 100,000 tpy)

Municipal solid waste,
high energy waste,
biomass
 Pre-processing
required








Heat
Electricity
Hydrogen gas
Renewable natural gas
Methanol
Ethanol

Controlled Air
Combustion/
Hybrid Gasification

1,000 to
300,000 tonnes
per year

Few full-scale
operational facilities.

Municipal solid waste
 No pre-processing
required

 Similar aspects to
gasification with improved
combustion in the
secondary chamber

Technology Type

Beneficial Outputs

Table 3-2: Comparison of Typical System Costs for Technologies
Technology

Capital Cost ($/ton)

Operating Cost ($/ton)

Mass Burn

$800 to $1,200 per annual design ton

$80 to $130 per ton

Gasification

$900 to $1,800 per annual design ton

$80 to $150 per ton

Controlled Air Combustion/ Hybrid Gasification

$900 to $1,500 per annual design ton

$80 to $150 per ton

Pyrolysis

$900 to $1,500 per annual design ton

$50 to $110 per ton

As shown in Table 3-2, capital and operating cost have a relatively large range as this relates to economies of scale.
Economies of scale play are key factor in the cost for large industrial facilities and is a primary consideration when
a facility is designed and built. Incrementally, a larger facility will have a higher total cost but the cost per unit input
decreases with increasing amount of waste. For example, as shown in Figure 3-4, a facility with a capacity of
100,000 tpy would have a higher unit processing cost per ton (approximately $150) than a larger facility with a
capacity of 300,000 tpy (listed at approximately $75 per ton). While the processing capacity has tripled, the unit
cost per ton has decreased by almost half. Figure 3-4 is presented to illustrate how relative unit processing costs
for thermal processing facilities can vary with the processing capacity.
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Figure 3-4: Example of Economies of Scale for Waste-to-Energy Facilities

3.3

Social and Environmental Considerations

Thermal treatment results in a net greenhouse gas (GHG) reduction when compared to landfill disposal. The
reduction is primarily from the avoided methane gas emissions from the decomposition of organic materials in the
landfills. Landfills without a comprehensive landfill gas collection system can significantly contribute to GHG
emissions. When garbage is disposed in landfills, the organic fraction biodegrades and is converted into methane
gas. Thermal treatment technologies, on the other hand, typically convert all the organic material into carbon dioxide
and water. Methane has a global warming potential 25 times that of carbon dioxide, which means 1 tonne of
methane has the same atmospheric effect as 25 tonnes of carbon dioxide.
Table 3-3 summarizes typical environmental impacts from various thermal conversion technologies. Typically, 25%
(by weight) of the solid waste that is thermally processed remains as ash residuals. Ash residuals are by-products
from the combustion of waste, and their type and properties depend on the MSW combusted, emission controls,
and technology employed. The ash residuals are typically disposed in specialized mono-fill landfills. The two
common types of ash residuals include bottom ash and fly ash. Bottom ash is the remaining residual after the
combustion process and consists of unburned waste, inert residues, glass, and metallic objects, and 2% to 10%
carbon 4. Fly ash, on the other hand, is compounds and fine contaminants that are carried by the combustion gases
through the furnace, boiler, and scrubber, and ultimately captured in the pollution control devices 5.

4
5

Tchobanoglous and Kreith. 2002. Handbook of Solid Waste Management, 2nd edition. McGraw-Hill. New York, US.
ibid.
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Table 3-3: Environmental Impacts of Thermal Conversion Technologies
Technology

Environmental Impacts

Mass Burn

 High emission outputs can be mitigated with a properly designed air pollution control
system.
 By weight 20-30% bottom ash (depending on burnout of carbon) and 2-6% fly ash, and air
pollutants if untreated.

Gasification

 By weight 20 -25% bottom ash requiring landfill disposal
 1-5% fly ash, an air pollutant if untreated.

Advanced Combustion/
Hybrid Gasification

 By weight 25 -35% bottom ash requiring landfill disposal
 1-5% fly ash, an air pollutant if untreated.

Pyrolysis

 By weight 25 - 30% bottom ash requiring landfill disposal
 1-5% fly ash, an air pollutant if untreated.

4.0

DISPOSAL OPTIONS

Disposal infrastructure is and will continue to be a key component of the solid waste management system in Moose
Jaw. Future infrastructure should be developed to meet the waste disposal and/or transfer needs for the residents
of the City and RM of Moose Jaw.
A previous report entitled “City of Moose Jaw – Preliminary Economic Analysis of Life Cycle Costs for Future Solid
Waste Management Options” (SNC Lavalin 2016) assessed options for long-term waste management in Moose
Jaw. This report discussed and compared costs for the following scenarios:


New landfill development; and



Transfer station development, transportation of waste and disposal at another landfill (assumed transfer to a
landfill near Saskatoon).

4.1

Future Landfill

Potential future landfill sites are addressed under a separate cover. Based on an initial review of regional geological,
topographical, and environmental information available it appears that areas Northwest or Southwest of Moose Jaw
are likely suitable for siting a landfill. If the City intends to site a new landfill, the siting and consultation work should
begin as soon as possible.
Depending on the final location of the future landfill, Moose Jaw may choose to create a transfer station or recycling
depot within City limits or within the boundaries of the existing Moose Jaw Sanitary Landfill. This may be particularly
valuable to maintain the current level of access to services if the location of the landfill is more than 20 minutes from
the City boundary.
The 2016 report prepared by SNC Lavalin estimates initial site development costs at:


$6.3 million with over $1.1 million required for siting and design for a local landfill; or



$8.7 million with over $1.6 million required for siting and design for a regional landfill.

These are considered reasonable budget estimates for the anticipated facility.
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4.2

Transfer Station

The previous transfer station scenario had assumed that Moose Jaw might construct a large transfer station and
haul waste to a neighbouring landfill instead of constructing a landfill. Previous cost estimates assumed that a
2 hectare (ha.) transfer station would be developed on land currently owned by Moose Jaw. The development
described included a grade separated public drop-off area, weigh scale and attendants building, and commercial
transfer building with tipping floor. At a minimum, the transfer station should have the capacity to manage
35,000 tonnes/year to 50,000 tonnes/year. The estimated capital budget provided by SNC (2016) was $5.0 million
which is considered a reasonable budgetary estimate.
The previous analysis assumed the disposal location was the Lorras Regional Landfill in Martensville, SK roughly
250 km from Moose Jaw with first year (2019) transportation costs ($1.92 million) and tipping fees ($3.6 million)
totaling $5.52 million. However, transfer and disposal at the Regina Fleet Street Landfill may be preferable due to
the shorter hauling distance of approximately 80 km. Transferring all waste to the Regina Landfill would require
agreement from Regina to accept the material. Typically, a 5-year to 10-year waste disposal agreement would be
struck between Moose Jaw and Regina to guarantee tipping fees and minimum waste disposal for a short period.
After the agreement ends, Moose Jaw could continue to dispose of waste in Regina or shop around for the best
rate.
Based on current fees, the estimated tipping fees for Moose Jaw waste in 2020 would be approximately $3.0 million
with conservative transportation costs estimated in Table 4-1 or an estimated $770,000. This represents an annual
cost of $3.77 million (roughly a third less).

Table 4-1: Transportation Cost Calculation (2019 Tonnage to Regina)
Item
Capital Cost (2 trucks, 3 trailers)

Total Capital Cost

Annual Cost

$700,000.00

$170,723.49

Maintenance

$50,000.00

Fuel

$219,954.21

Drivers Wages and Benefits (2 full time)

$200,000.00

Profit and Administration (20%)

$128,135.54
Total
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5.0

COST SCENARIOS

Cost estimates were developed to compare the financial realities of the different management options discussed in
Sections 3.0 to 5.0. Disposal scenarios for constructing a future transfer station or landfill were developed by
SNC Lavalin in a previous report provided to the City in 2016. The following assumptions were used in development
of the thermal treatment scenario.


Feedstocks are modeled to grow correlated to population growth of 0.5% per year over a 30-year period;



Capital costs include a 10% engineering design and 20% contingency factor on non-mobile equipment costs;
and



Capital costs are annualized at a borrowing interest rate of 4.5% over a 30-year period for built infrastructure,
mobile equipment is annualized for a 10-year lifespan.

5.1

Thermal Treatment Scenario

As discussed in Section 3.2, gasification and hybrid gasification technologies are significantly more expensive and
less proven compared to mass burn. Thus, the development of a cost scenario for the City has focused on scoping
a mass burn facility suitable to process arriving MSW for a 75-year timeframe.
The following assumptions were made to develop the costs:


A moderate growth scenario equates to processing ~52,000 tonnes per year by 2050 (design tonnage);



Site work and permitting are each estimated at 5% of equipment costs;



Based on the performance of other mass burn facilities, it is estimated that 10% of incoming feedstocks will
need to be managed as residuals after processing;



Electricity generation is based on comparable generation factors for mass burn facilities and a market price of
~$50/MWh; and



Metal collection sales assume an 80% capture of available metals shown from the waste composition study, as
some metals will be trapped in caked residuals and be difficult to capture.

For the purpose of comparison, total cost outflow and present value costs are presented in Table 5-1. Cost
calculations for the Mass Burn Facility are presented in Appendix A.
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Table 5-1: Mass Burn Facility – Capital and Operating Costs
Total Cost Outflow (w/inflation)

Item

Present Value

Total (75 years)

Per Tonne

Total

Per Tonne

Equipment with Building

$81,239,000

$20

$73,686,168

$18

Engineering and Design

$8,124,000

$2

$7,737,143

$2

Site Work

$4,062,000

$1

$4,047,166

$1

Permits and Approvals

$4,062,000

$1

$3,868,571

$1

$0

$0

$0

$0

$18,748,000

$5

$17,004,989

$4

Total CAPEX (0% Contingency)

$97,487,000

$24

$89,339,048

$22

Total CAPEX (20% Contingency)

$116,235,000

$28

$106,344,036

$26

Operation and Maintenance

$1,532,950,438

$371

$226,686,072

$55

Residual Disposal

$1,080,926,591

$262

$159,842,743

$39

$68,723,575

$17

$7,225,899

$2

$2,682,600,605

$650

$393,754,714

$95

Electrical Power Generation

$201,312,183

$49

$33,090,354

$8

Metal Collection Sales

$638,893,613

$155

$105,017,071

$25

$840,205,796

$203

$138,107,426

$33

Net Cost (No Contingency)

$1,930,376,808

$467

$335,946,064

$81.35

Net Cost (20% Contingency)

$1,846,043,808

$447

$352,951,052

$85.47

Capital Costs

0% Contingency
20% Contingency

Operating Costs

Excess Landfill Disposal
Total OPEX
Revenue from Operations

Total Revenue
Summary

The general understanding in Canada is that Energy from Waste facilities (such as mass burn) are not economical
for small and medium sized communities when compared to landfills without carbon emissions pricing. Methane
produced in landfills is a potent greenhouse gas. It is not clear when or if a price on carbon will be applied to landfills
in Saskatchewan. A landfill without gas collection or other mitigation measures could produce approximately
120 cubic meters of Methane (approximately 2 tonnes of CO2 equivalent 6) for each tonne of MSW disposed over
its lifetime. The City may wish to monitor ongoing attempts to pilot a small-scale WTE incineration technology in the
southwestern section of the province being spearheaded by Fox Valley. A more detailed analysis of the full cost of
landfilling including carbon pricing could be completed for subsequent significant investments once a pricing
scheme has been confirmed.
Alternative WTE technologies such as mass burn systems are more affordable at larger scales. Considering the
significant low-cost, long-term landfill capacity available in the Moose Jaw region and southern Saskatchewan it is
unlikely that a City facility would attract the high annual throughput required for a cost-effective facility.

6

Conversion based on the United States Environmental Protection Agency’s Methane Units Converter https://www.epa.gov/cmop/unitsconverter [accessed May 5, 2019].
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5.2

Landfill Disposal Scenario

The SNC report estimated the following costs for three separate landfill options, including a lateral expansion of the
current landfill, construction of a new local landfill facility, and construction of a new regional landfill facility. Costs
are shown in Table 5-2, Table 5-3, and Table 5-4 respectively.

Table 5-2: Life Cycle Costs for Lateral Expansion
Total Cost Outflow (w/ inflation)

Present Value – 2016

Total (30 years)

Per Tonne

Total

Per Tonne

Pre-Construction

$1,040,000

$1.13

$1,040,000

$1.13

Construction - Phase 1

$4,524,500

$4.90

$4,524,500

$4.90

Construction - Phases 2 to 3

$16,094,000

$17.43

$7,017,000

$7.60

Final closure

$3,101,000

$3.36

$652,000

$0.71

$24,759,500

$26.81

$13,233,500

$14.33

Operations and monitoring

$31,623,000

$34.25

$13,690,000

$14.83

Post-Closure care and monitoring

$5,788,000

$6.27

$692,000

$0.75

Total OPEX

$37,411,000

$40.51

$14,382,000

$15.58

Net Cost

$62,170,500

$67

$27,615,500

$30

Item
Capital Costs

Total CAPEX
Operating Costs

Summary

Table 5-3: Life Cycle Costs for New Local Landfill Facility
Total Cost Outflow (w/ inflation)

Present Value – 2016

Total (75 years)

Per Tonne

Total

Per Tonne

Pre-Construction

$1,105,000

$0.42

$1,105,000

$0.42

Construction - Phase 1

$6,228,000

$2.38

$6,228,000

$2.38

Construction - Phases 2 to 3

$76,683,000

$29.26

$13,213,000

$5.04

Final closure

$7,908,000

$3.02

$187,000

$0.07

$91,924,000

$35.08

$20,733,000

$7.91

Operations and monitoring

$159,177,000

$60.74

$23,852,000

$9.10

Post-Closure care and monitoring

$37,521,000

$14.32

$480,000

$0.18

Total OPEX

$196,698,000

$75.06

$24,332,000

$9.29

Net Cost

$288,622,000

$110

$45,065,000

$17

Item
Capital Costs

Total CAPEX
Operating Costs

Summary

16
Alternative Technologies Report.docx

ALTERNATIVE TECHNOLOGIES ASSESSMENT FOR THE CITY OF MOOSE JAW
FILE: 704-SWM.SWOP03300-01 | MARCH 8, 2021 | ISSUED FOR USE

Table 5-4: Life Cycle Costs for New Regional Landfill Facility
Total Cost Outflow (w/ inflation)

Present Value – 2016

Total (75 years)

Per Tonne

Total

Per Tonne

Pre-Construction

$1,560,000

$0.28

$1,560,000

$0.28

Construction - Phase 1

$8,724,000

$1.58

$8,724,000

$1.58

Construction - Phases 2 to 3

$111,713,000

$20.24

$19,342,000

$3.50

Final closure

$11,603,000

$2.10

$258,000

$0.05

$133,600,000

$24.20

$29,884,000

$5.41

Operations and monitoring

$233,046,000

$42.21

$33,373,000

$6.05

Post-Closure care and monitoring

$26,026,000

$4.71

$337,000

$0.06

Total OPEX

$259,072,000

$46.93

$33,710,000

$6.11

Net Cost

$392,672,000

$71

$63,594,000

$12

Item
Capital Costs

Total CAPEX
Operating Costs

Summary

5.3

Transfer Station Scenario

As outlined in Section 5.1.2, the transfer station scenario costs were re-calculated based on constructing a transfer
station and shipping to the landfill outside of Regina, instead of Saskatoon as assessed in the SNC Lavalin report.
Costs in Table 5-5 show the transfer station, transportation, and tipping fee costs associated with managing the
~44,500 tonnes per year currently being disposed at the Moose Jaw landfill.

Table 5-5: Transportation Cost Calculation (2019 Tonnage to Regina)
Total Cost Outflow (w/ inflation)

Present Value – 2016

Total (75 years)

Per Tonne

Total

Per Tonne

Pre-Construction

$1,300,000

$0.50

$1,300,000

$0.50

Construction

$6,500,000

$2.48

$6,500,000

$2.48

Decommissioning

$1,702,000

$0.65

$40,000

$3.50

$9,502,000

$3.63

$7,840,000

$5.41

$74,962,703

$28.83

$12,893,727

$4.96

$804,306

$0.31

$17,900

$0.01

$75,767,010

$29.14

$12,911,627

$4.97

$987,997,425

$380

$155,614,164

$59.85

$1,073,266,435

$413

$176,365,791

$70

Item
Capital Costs

Total CAPEX
Operating Costs
Operations and monitoring
Post-Closure care and monitoring
Total OPEX
Transfer and Disposal Costs
Total Transfer Costs and Tipping Fees
Net Cost
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5.4

Projected Cost Summary

The cost associated with each disposal option are summarized in Table 5-6 with total cost outflow and present
value costs identified for each option. As described in Section 5.2 through Section 5.4, cost estimates for landfill
and transfer station options were based on previous analysis completed.

Table 5-6: Summary of Processing and Disposal Costs by Scenario
Disposal Scenario

Present Value

Comments

Total

Per Tonne

$335,946,064 to
$352,951,052

$81 to $86

Landfill Lateral
Expansion

$27,615,500

$30

 Based on 30 years of disposal capacity.

Landfill Disposal
(Local)

$45,065,000

$17

 Based on 75 years of disposal capacity.

Landfill Disposal
(Regional)

$63,594,000

$12

 Based on 75 years of disposal capacity.

Transfer Station
(Regional Disposal)

$176,365,791

$70

 Based on 75 years of disposal capacity.

Thermal Treatment
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6.0

SCENARIO COMPARISON - DISPOSAL

The scenarios explored in Section 5.0 are compared in Table 6-1 using a weighted multi-criteria analysis to score
each option against each other. Evaluation criteria were selected based on earlier completed stakeholder
consultation for the solid waste management master plan where respondents expressed their priorities for future
initiatives. Similarly, the relative weighting between categories was determined from consultation results, allocating
weighting proportional to the number respondents that had previously indicated it as their top priority.

Table 6-1: Multi-Criteria Analysis of Diversion and Disposal Technologies
Reducing Garbage
Disposal
(0 – does not
reduce disposal, 3 –
greatly reduces
disposal)

Reducing
Environmental
Impact
(0 – does not reduce
impact, 3 – greatly
reduces impact)

Improves Local
Economy
(0 – does not
improve economy,
3 – greatly
improves economy)

Financial Cost of
Implementation
(0 – high financial
cost, 3 – low
financial cost)

Weighting

4

4

3

3

Thermal
Treatment

0

2

3

0

17

Landfill Lateral
Expansion

0

0

2

2

12

Landfill Disposal
(Local)

0

1

2

3

19

Landfill Disposal
(Regional)

0

1

2

3

19

Transfer Station
(Regional
Disposal)

1

1

1

1

14

Scenario

Total
Score
(/42)

Based on the analysis summarized in Table 6-1, the recommended approach to disposal for Moose Jaw’s Solid
Waste Management System is to continue to plan for a local or regional landfill to replace the existing Moose Jaw
Sanitary Landfill.
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APPENDIX A
MASS BURN FACILITY CAPITAL AND OPERATING COSTS
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Mass Burn Facility Cost Calculations
Description
Plant Capacity

Cost

Unit Cost

Comments
tonne per year

$46,785

Equipment with building

$72,985,000

$1,560

Site work and Land Cost

$4,049,000

5%

of plant cost

Permits and approvals

$3,649,000

5%

of plant cost

Engineering and Design

$7,299,000

10%

of plant cost

Contingency

$0
$17,596,000

0%
20%

Total Capital Cost

$87,982,000

per tonne of installed capacity

Excludes: contingency, salvage of
building at end of life, upgrades, and
significant capacity expansions.

Assumed average capital cost

5%

5%

interest rate

Amortization period

20

20

years

Annual Costs
Annualized capital costs

$7,060,000

Operation and maintenance costs

$7,298,450

$156

per tonne

$514,634

$110

per tonne, tipping fee (assuming
transfer to regional facility)

Residual disposal (10% of feedstock)
Total Annual Cost

$14,873,084

Annual Revenues
Revenue from electrical energy

$1,179,336

$53.92

per MWh (85% availability)

Revenue from sale of metals

$79,492.46

$80

per tonne, scrap metal price

Total Annual Revenue

$1,258,828

Cost Summary
Net annual cost

$13,614,256

Cost per tonne

$291.00
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COMPOSTING OVERVIEW
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City of Moose Jaw
228 Main Street North
Moose Jaw, SK S6H 3J8
Attention:

Darrin Stephanson
Director of Public Works and Utilities

Subject:

Composting Overview

1.0

INTRODUCTION

Tetra Tech Canada Inc. (Tetra Tech) was retained by the City of Moose Jaw (the City) to summarize preliminary
considerations for implementing a composting program. This following sections contain general information on
composting processes, regulatory requirements, and economic considerations.
This document is intended to provide a cursory overview of composting and should not be relied upon as a detailed
assessment of organics management strategies.

2.0

COMPOSTING 101

2.1

Introduction

Composting is the act of controlling aerobic microbial processes to decompose organic waste into a stable product.
If the process has been carried out correctly, the end product contains no viable weed seeds and/or pathogens.
This humus-rich end product can be used in various ways such as clean fill, final cover, agricultural use, biocover,
or as a top soil additive.
Composting occurs as an exothermic process. As microorganisms
breakdown waste, oxygen is depleted and heat is released which
deactivates pathogens. By managing temperature, oxygen
content, moisture content, pH, and the carbon to nitrogen ratio
(C:N ratio), the end compost quality can be managed and
controlled. Figure 1 provides a simplified illustration of the
composting process.
Figure 1: The Composting Process
(Environment Canada, 2013)

Tetra Tech Canada Inc.

Unit 20, 3942 Burron Avenue
Saskatoon, SK S7P 0E1 CANADA
Tel 306.659.6101 Fax 306.659.6150
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2.2

Stages of Composting

Composting typically involves four key stages: (1) Preprocessing, (2) Active Composting, (3) Curing, and
(4) Post-processing. Figure 2 outlines four stages of the composting process.

PreProcessing
Active

Composting

Curing
PostProcessing

•Inspecting feedstock
•Preparing feedstock for proper conditions

•Monitoring oxygen and moisture content
•Achieving thermophilic conditions
•Decreasing temperatures
•Maintaining mositure content

•Screening to remove rubbish
•Storing materials

Figure 2: Four Stages of Composting

2.2.1 Stage 1: Preprocessing
The Preprocessing stage includes delivering organic materials to site and the mixing these materials to achieve the
correct moisture, C:N ratio, porosity and pH. Organic materials are typically chipped/ground up, mixed together with
nutrients, and watered to obtain an ideal moisture content of 55 to 65%.
Controlling the C:N ratio is important at it plays a major role in the rate of decomposition. A low C:N ratio results in
accelerated microbial growth, which can release ammonia gas, a toxin to microbes which inhibits the composting
process. A high C:N ratio can also inhibit the growth of microorganisms due to the lack of available nitrogen to
produce bacterial protein. An ideal C:N ratio is between 20:1 to 35:1, which can be achieved by mixing high and
low C/N ratio materials, otherwise known as Browns and Greens. Browns, such as paper products, straw, or
woodchips, have high C:N ratios whereas Greens, such as grass or food waste, have low C:N ratios.
Another factor that contributes to quality compost is pH level. The pH affects nutrient availability, solubility of toxic
ions, and microbial activity. The ideal pH for mature compost is from 6-8, and as long as the compost is aerated
regularly, this pH is achievable.

2.2.2 Stage 2: Active Composting
The second stage is Active Composting where the majority of material decomposition occurs. In both the Active
Composting and Curing stages, the temperature of the compost plays a vital role. High temperatures accelerate the
breakdown of carbohydrates, proteins, and fats. The temperature profile depends on compost material, air supply,
and moisture content. In the Active Composting stage, the goal is to achieve thermophilic conditions, or
temperatures between 55-70°C. The thermophilic conditions are ideally maintained over a minimum of 10 days to
kill pathogens and to deactivate weed seeds and plant parasite eggs. The temperature of the piles also indicate
when the material is transitioning between stages. Active Composting process typically takes 6 to 12 months for
colder climates such as Saskatchewan. The Active Composting time can be significantly reduced using different
technologies sheltered from the elements.
2
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2.2.3 Stage 3: Curing
Depending on the type of composting system used, the beginning of the Curing stage is marked by a steady
decrease in temperature (from the thermophilic phase to mesophilic phase, which ranges from 25-45°C), or when
the temperature no longer increasing after mixing of the compost pile. The Curing stage is a crucial stage because
immature compost can be damaging to plants. Immature compost can deplete oxygen in the soil and nitrogen from
root zones of plants, making the organic acid levels higher than average, and affecting the pH level and salt content
of the soil. The recommended Curing time for the compost to mature is one month, with a moisture content of 40%.
The final product is stable compost and this is characterized by no longer containing original feedstock, a fine
texture, dark colour, and a rich, earthy smell.

2.2.4 Stage 4: Post-processing
The final stage, Post-processing, involves screening the compost to ensure the texture and particle size are
consistent. Screening after the Curing stage allows for easier handling conditions, and removes larger items
(contaminants) such as rocks and plastic bags. Screen openings should be between 8-15 mm (0.375-0.5 in.). Other
Post-processing techniques include magnet separation, eddy current separation, air classification, and ballistic
separation.

3.0

REGULATORY REQUIREMENTS

Composting activities in Saskatchewan are regulated through the Saskatchewan Ministry of Environment, and the
Canadian Council of Ministers of the Environment (CCME). For municipal composting, the permit to operate a
compost facility is usually incorporated for the landfill. Monitoring activities and end product quality are determined
using the CCME Guidelines for Compost Quality.
The two most common concerns regarding compost facilities are odour and leachates. Leachate is the liquid
produced by waste break down or the water which comes in contact with the waste.
Other concerns that are site specific include traffic, noise, litter, and health concerns. The approval and cooperation
of the community is crucial to the success of the composting facility, as complaints from improperly managed odours
have resulted in shut down composting facilities. Important siting considerations for composting facilities include
the following:


Proximity to residences, hospitals, etc.;



Buffer zones – important to minimize potential impacts from odour, noise, and pollution;



Potential pests – composting facilities can attract vectors (birds and rodents); and



Potential for fires – piles that have low moisture content and are generating heat can potentially be a fire hazard.

3.1

Health and Safety

Healthy and safety is an important consideration incorporated into the design of the facility. Some of the main factors
considered are:


Air Quality



Humidity and Temperature Control
3
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Air quality is a critical factor in compost facility considerations, particularly for covered or enclosed systems. At these
composting facilities, there is potential for exposure to several air contaminants such as ammonia, methane, carbon
monoxide, bioaerosols, etc. Thus, continually monitoring air quality and proper ventilation is necessary to prevent
exposure.
Humidity and temperature control systems are necessary to prevent fog buildup within buildings, which can lead to
the potential of reduced visibility leading to accidents.

3.2

Odour Management

Several composting facilities have been shut down due to odour generation. The best approach to odour
management is to prevent excessive odours from occurring in the first place. Remedying the problem after it has
occurred highlights that there is a problem and a potential for future problems. Odour prevention techniques include
good housekeeping practices such as eliminating stagnant water and excessively wet feedstocks.
The compost process does have natural odours associated with it, and thus site selection is an important
consideration. Suggested setbacks for how far the facility should be relative to certain infrastructure are listed below
in Table 3-1.

Table 3-1: Typical setback distances (Environment Canada, 2013)
Setback Type (distance from)

Suggested Minimum Buffer Zone Distance (m)

Property line

15 to 50

Drainage ditches/pipes leading to natural surface waterbodies

30

Natural surface water bodies and wetlands

100

Private well or other potable water source

150
300

Permanent residence

300

Hotel, restaurant, food processing facility, school, church,
or public park

300

Commercial/industrial occupancies

300

Water supply intake

300

Airports

8,000

3.3

Fire Prevention, Detection, and Control

Fire protection strategies are necessary in the composting process as organic material contains materials
susceptible to combustion.
When designing and planning a new facility, sprinkler systems in receiving and temporary storage areas, and
installing additional fire hydrants at strategic locations within the facility help prevent the reliance on municipal fire
agencies.
If municipal fire agencies are required, space must be available to accommodate fire trucks.

4
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4.0

TYPES OF COMPOSTING

This section features a brief summary of common composting technologies. It is important to note that this section
is not exhaustive.

4.1

Passively Aerated and Turned Composting Systems

This section discusses two passively aerated and turned composting systems:


Static Pile



Windrow

Other options not summarized in this document include: bunker, turned mass bed, and passively aerated windrows.

4.1.1 Static Pile Composting
Static pile composting has the lowest operating costs and is capable of processing around 10,000 tonnes per year.
It is most beneficial in the case of high C:N ratio feedstocks (generally 40:1). Agitation of older material may occur
in this composting process leading to increased odour production by restarting active composting.
Organic feedstock is formed into large piles or windrows (long piles) which are allowed to decompose for two or
three years (Environment Canada, 2013). Front-end loaders, skid steers, excavators, or farm tractors build these.
Once the piles are established, passive aeration by convection and diffusion occurs which is dependent upon
available free air space (FAS). Occasional mixing is done to ensure exposure of older material on outside with
active material on the inside. However, for the most part, these piles are left to decompose without mechanical
interference.

4.1.2 Windrow Composting
One of the most common methods of composting is windrow composting. This type of composting can sustain a
wide range of feedstocks and does not require extensive infrastructure. It is generally suitable for up to
50,000 tonnes per year of organic waste.
The feedstock is formed into long piles called windrows. These windrows are monitored continuously for oxygen,
temperature, and moisture to ensure conditions are optimal for the decomposition of wastes. When moisture or
oxygen is too low or the temperature is not sustaining at proper levels, the piles are mixed and, or water/ leachate
is added to the piles. Leachate is the wastewater produced during the decomposition of waste.
In the summer months, the time required to complete composting may take as little time as 3 to 4 months for
windrows. However, in colder climates, the total time is closer to 6 to 12 months (Environment Canada, 2013)

4.2

Actively Aerated Composting Systems

This section discusses two actively aerated composting systems:


Rotating Drum



Aerated Static Piles (ASP)

5
CoMJ- Composting Overview.docx

COMPOSTING OVERVIEW FOR THE CITY OF MOOSE JAW
FILE: 704-SWM.SWOP03300-01 | MARCH 8, 2021 | ISSUED FOR USE

Other actively aerated system options include enclosed ASP, static container, agitated container, channel, and
agitated bed.
In an actively aerated composting systems, air is distributed through the composting pile by a network of air ducts
underneath the composting pile or within in vessel units.

4.2.1 Rotating Drum
The rotating drum method is generally used for small-scale systems. The drums are usually steel and positioned
with an incline less than 5%. The drum will rotate around 0.5 to 5 rotations per minute with air and moisture injection
when necessary. As the drum rotates, material tumbles down the drum until it discharges at the end.
Rotating drums are designed to actively compost within one to seven days. Drum sizes can be designed for unique
municipality needs. This can range from 1,000 to 100, 000 tonnes per year. Due to short composting times, there
is a chance that the ejected material may require a second treatment and thus rotating drum composting is often
combined with another technology to ensure active composting is complete.

4.2.2 Aerated Static Piles
Aerated static piles require less agitation than passive and turned composting systems. Aeration can be introduced
in three different ways: positivelyy; negatively; or, bidirectionally.
For ASP, windrows are placed on top of an aerated piping system. If positively aerated, the system will force air
through the pile. Conversely, negative aeration will suck air through the pile. The latter method tends to mitigate
odour generation better as the odour can be isolated and filtered.
Bidirectional aeration uses both positive and negative aeration. This requires a more extensive design to switch
between positive and negative aeration (may require dampers and additional air ducts).
ASP generally takes two to three weeks for active composting. The piles are then cured in windrows until the
necessary quality is reached. Since ASP is not actively mixed or turned, the feedstock must be mixed thoroughly in
the preprocessing stage.
Similar to the rotational drum system, aerated static piles are versatile and can handle waste loads from 1,000 to
100,000 tonnes per year.

6
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5.0

SYSTEM CONSIDERATIONS

5.1

Available Feedstock

Below is a list of materials that are generally collected as part of a municipal composting operation:
 Grass and leaves

 Fruit and vegetable peelings

 Garden debris and weeds

 Meat, chicken, and fish

 Tree prunings and brush

 Nut shells

 Bones

 Pasta and rice

 Bread, muffins, cake, cookies, pies, and dough

 Sauces and gravy

 Coffee grounds and tea bags

 Solid dairy products

 Eggs and egg shells

 Table scraps and plate scrapings
(Environment Canada, 2013)

These wastes may be source separated organics (SSO) from residents. This entails a bin provided for residents to
separate the material before collection and delivered to the site. Alternatively, municipal solid waste (MSW) can be
separated at the site eliminating the need for a separate bin but increasing operational costs.
The total organic fraction of a municipal waste stream is typically between 40% and 60% by mass. The amount of
this that ends up in a composting facility is typically substantially less, especially at the onset of a new organics
program.
Most small and medium-sized municipalities are able to operate passively aerated compost facilities to manage leaf
and yard waste. Historically many of these programs have used slow, largely unmanaged piles of materials at their
landfill to supplement topsoil for eventual facility closure. Newer facilities and programs include all-weather compost
pads constructed from compacted clay, and gravel or asphalt surfacing to facilitate compost turning and mixing
throughout the year to create a more uniform product and manage the risk of fires. Small facilities usually make use
of their existing landfill equipment to mix and turn yard waste and combine shredded or chipped wood if required.
Screening can be completed using contracted equipment such as trommel screens that are used in aggregate
production to avoid purchasing this equipment.
The more recent inclusion of food waste in municipal composting programs has required an actively aerated
process. Inclusion of food waste adds additional risk of odours, attraction of wildlife, and moisture that cause
operational and stakeholder relation issues. At a scale required for a small to medium-sized municipality these
facilities are typically aerated static piles, aerated windrows, aerated bunkers, or membrane-covered aerated
bunkers. Typically, a covered receiving building is constructed to protect materials delivered to the site and manage
potential odours and vermin attraction. Each availability technology should be considered based on capital and
operating costs as well as ease of operation. The City of Regina is currently piloting a membrane-covered aerated
bunker composting system that can be used for both food and yard waste composting.

5.1.1 Waste Composition
The City conducted waste composition studies in Winter 2017 and Summer 2018 at the landfill, assessing loads
from residential, and commercial sources as well as small loads dropped-off by residents. As shown in Figure 5-1
and Figure 5-2, most of the waste stream is compostable organics (34.4% – 41.8%), paper (18.0% – 21.8%), and
7
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plastic (14.5% – 15.7%). Compostable organics and some paper categories (e.g., compostable paper) are of
significant interest for determining the feasibility of organics processing technologies (composting). It is also
important to note the seasonal fluctuations in composition between winter and summer. These changes are
reflected in feedstock projections in Section 2.4.

Figure 5-1: Average Residential and Commercial Waste Composition – Summer

Figure 5-2: Average Residential and Commercial Waste Composition – Winter
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5.2

Solid Waste Feedstocks

Determining available feedstock quantity, composition, and seasonality is important in assessing the feasibility of
any processing facility. Table 5-1 highlights the monthly MSW generation from the City and surrounding areas,
which would be suitable for composting. It was assumed that the majority of material delivered to the Moose Jaw
compost facility would come from the City’s residential collection programs as well as some landscaping waste
dropped off by contractors.

Table 5-1: Estimated Compost System Feedstock (Based on 2018 Tonnages)
Residential
(tonnes)

Anticipated
Composition
- Yard Waste

Anticipated
Composition
- Food Waste

Anticipated
Collection
Efficiency

Total
Yard
Waste
(tonnes)

Total
Food
Waste
(tonnes)

Total Food
and Yard
Waste
(tonnes)

January

533

4%

39%

75%

16

156

172

February

411

4%

39%

75%

12

120

133

March

443

4%

39%

75%

13

130

143

April

522

20%

23%

75%

78

90

168

May

766

20%

23%

75%

115

132

247

June

1,098

20%

23%

75%

165

189

354

July

801

20%

23%

75%

120

138

258

August

803

20%

23%

75%

120

139

259

September

710

20%

23%

75%

107

122

229

October

663

20%

23%

75%

99

114

214

November

532

4%

39%

75%

16

156

172

December

425

4%

39%

75%

13

124

137

875

1,611

2,486

165

189

354

2018 MSW
Generation

Total

7,707
Peak Month

The designed capacity for a compost facility servicing the City’s residential collection program would be as follows:


900 to 1,500 tonnes per year (35 to 45 tonnes per week) for a passively aerated yard waste composting system;
or



2,500 to 4,000 (45 to 90 tonnes per week) for an actively aerated food and yard waste composting system.

The ultimate design capacity for a compost facility should recognize the collection program(s) that will be created
to divert organics from the landfill. The above capacity estimates are based on the City recovering 75% of the yard
waste or food waste and yard waste currently being treated as garbage by residents. This level of recovery is typical
of the most effectively operated and communicated programs in Canada.
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5.3

Other Considerations

The City should also consider the following:


Removing organic materials from the waste stream decreases its density. A landfill with less organic material
requires more airspace for each tonne of material received. Over the long term, this change in density may
need to be offset by increasing the tipping fee.



SSO collection typically requires an increase in collection fleet size.



A successful composting program launch requires spending resources on advertisement and education.

6.0

Typical Processing Costs

The following Figure 6-1 provides typical costs of constructing and operating composting facilities. The costs to
construct and operate a composting facility is generally governed by economies of scale: the larger the facility, the
lower the cost per tonne. However, when a facility reaches a size greater than approximately 650 tonnes/week, the
effect of economies of scale is less pronounced. This is generally due to increased capital costs for construction,
as once a facility reaches a certain size, pre-fabricated units are no longer sufficient in size. At a certain point, there
is also a need for additional mobile equipment (e.g., another loader), which also increases capital and operating
costs for maintenance.

Cost per Tonne ($)
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$250
$200

Membrane Covered Aerated
Static Pile
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Figure 6-1: Cost per Tonne versus Design Capacity (in 2015)
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7.0

HIGH LEVEL COST ESTIMATES

7.1

Yard Waste Composting Facility

A typical small municipal yard waste composting facility can be easily accommodated at a solid waste facility
provided sufficient space and surface water management is available. Capital cost for a 900 to 2,000 tonne per
year gravel-surfaced compost pad is expected to be in the range of $600,000 to $1,000,000 assuming some shared
use of surface water management infrastructure, access, equipment, and administrative facilities.

7.2

Food and Yard Waste Composting Facility

An actively aerated system such as aerated static piles can also typically be accommodated at an existing or new
landfill. The blowers used in aeration systems usually require provision of three-phase power to the site which is
not always required for standard landfill operations but is also helpful if any large stationary equipment is being
used at the site such as a baler for recyclable materials. Additionally, the use of an enclosed or coverall building to
shelter the initial phases of the compost system increases capital and operational costs. Capital cost for a 2,500 to
4,000 tonne per year aerated static pile, aerated bunker, or membrane-covered pile system is expected to be in the
range of $1,500,000 to $3,500,000.

8.0

LIMITATIONS OF REPORT

This report and its contents are intended for the sole use of the City of Moose Jaw and their agents. Tetra Tech
Canada Inc. (operating as Tetra Tech) does not accept any responsibility for the accuracy of any of the data, the
analysis, or the recommendations contained or referenced in the report when the report is used or relied upon by
any Party other than the City of Moose Jaw, or for any Project other than the proposed development at the subject
site. Any such unauthorized use of this report is at the sole risk of the user. Use of this document is subject to
TetraTech’s standard Limitations on the Use of this Document or Contractual Terms and Conditions executed by
both parties.
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