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Overview
This report will provide a review of Calgary’s most current construction and demolition (C&D)
waste management ordinance and identify problems and possible improvements to the City’s
current C&D waste recycling practices. The team conducted a literature reviews of policies
implemented by other cities to see how they manage waste. Based on these various strategies,
key recommendations were curated to propose to the City of Calgary to consider. The study
indicates that a refined policy framework will help Calgary reach its 80% repurpose and recycle
benchmark to which The City originally committed to in 2007. This is a joint campaign with
YYC Plastic Free and Engineers Without Borders Canada and this proposal was compiled by
the advocacy group (Re)Construct Calgary.

About Plastic-Free YYC
Plastic-Free YYC (PFYYC) is a non-profit aimed at reducing single-use and other unnecessary
plastic by raising awareness about the overall impact of plastic on the community and planet.
PFYYC envisions Calgary to be the first major prairie city to be plastic-free. Its mission is to
provide local and global information to live a plastic free lifestyle, as well as show through
education how plastic affects all organisms and human beings. The plastic-free movement
tends to be more prominent in coastal regions therefore this organization aims to bring
awareness to all “land-locked” citizens. In addition, PFYYC seeks to inspire individuals,
collaborate with businesses, and encourage governing bodies to evoke change and eliminate
waste by sharing information and education to all Calgarians on how to lead a plastic-free
lifestyle. To do so, it focuses on community engagement to share their messages and goals.

About Engineers Without Borders Canada
Engineers Without Borders Canada (EWB Canada) is a movement of professional engineers,
students, overseas volunteer staff, and supporters across Canada. Engineers Without Borders
is an organization committed to building a world of opportunity for rural African communities
by fostering global citizenship and promoting holistic, systemic change. To help
make this a reality, its members and volunteers apply all the creativity, technical, and problemsolving skills for which engineers are known. In Africa, committed and innovative volunteers
work in partnership with local organizations and communities to combine their knowledge and
experience to find unique solutions and devise innovative ways to apply them. EWB Canada’s
work is focused on enabling rural Africans the opportunity to access clean water, generate an
income from humble farms, and access critical infrastructure and services. At home, its aim is
to create lasting change across Canada. It engages Canadians, government, companies, and
universities on a widespread scale, to build their connections to Africa and make choices that
better promote and contribute to human development.
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1. Mission
By the year 2025, we envision driving a change in Calgary’s construction practices that sees at
least 80 percent diversion of construction and demolition waste from landfills. In addition, we aim
to reduce the nearly six hundred thousand tonnes of national landfill waste that Statistics Canada
(2017) attributes to construction and its related activities. We are proposing policy
recommendations to the City of Calgary which restructures the city’s C&D waste disposal and
recycling policy in order to reduce the overall landfill volume, and thus protect the environmental
future of Calgary.

2. What is C&D Waste?
C&D debris is non-hazardous, non-contaminated solid waste resulting from construction,
remodelling, repair or demolition projects on pavement, buildings and other structures. It may
include:

Bricks,concrete,rock and other
masonry materials.

Wood,including nonhazardous painted,treated, and
coated wood.

Scrap metal

Plaster & Gypsum drywall

Plumbing fixtures and piping

Non-asbestos insulation

Roofing shingles and other
roof coverings

Reclaimed asphalt pavement

Glass and plastics

3. The Current State of C&D Material Diversion in Calgary
There is great potential for improvement for diversion in the C&D sector within Calgary. In
2007, the City Council approved a waste diversion strategy that aimed to divert 80 percent
of landfill waste by 2020. This vision was intended for all four sectors including single family
(SF), multi-family (MF), Industrial, Commercial and Institutional (ICI) and Construction &
Demolition (C&D). In contrast, the last waste audit conducted by Calgary in 2014 indicates
only a 20-30 percent recovery rate. In 2015, the Council revised their target to 70 percent waste
diversion by 2025. For the C&D sector specifically, the Council set the revised target at 40
percent. This is half of the original strategy. This target does not align with the zero-waste
vision The City has established for Calgary.
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Currently, Calgary recycles only 20-30 percent of their C&D waste and grants the private sector
autonomy over their waste disposal program. This means that private contractors do not have
to oblige to the current 40% target or report their waste disposal strategies. Whether they want
to recycle or not, it is up to them. Additionally, recycling C&D material and reporting the data
is voluntary. Moreover, there are currently no existing processes to study the disposal
behaviours of contractors to help inform The City if they are on track to meet their target.
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4. Case Studies
4.1 Vancouver








Target 80% C&D diversion rate
Waste Audit
Waste Reduction Program
Pricing Incentives
Refunded Deposits
Registered Haulers and Facilities
Source Separation

The City of Vancouver has set a goal to become a city of zero waste by 2040. They
implemented the Greenest City Action Plan which targets to reduce waste to landfills and
incinerators by 50% from 2008 to 2020. One of their priority actions was increasing diversion
of C&D waste. In 2014, Vancouver passed The Greener Demolition Act, requiring the
diversion from landfills of 70 to 90 percent of C&D materials. This law states that those
who receive a construction permit are required to enter into an agreement with a construction
waste carrier. The purpose of this agreement is in regard to the removal of construction waste
for recycling or receiving a permit from the Regional Environmental Authority for the
independent removal of the construction waste to a registered recycling facility. In 2016,
Vancouver managed to divert 86% of C&D residues from landfills, and the Greater Vancouver
Regional District banned clean wood and gypsum from its waste disposal and trans-shipment
facilities.
In early 2019, British Columbia had the second least waste per capita in Canada, behind Nova
Scotia. In particular, Vancouver was a leading city in waste reduction. Vancouver is recycling
its C&D waste for more useful and beneficent resources. The main source of C&D waste in
Vancouver is excavated soil and rubble, which companies in Vancouver are now turning into
blended landscaping soil to fulfil the demand of engineered soils. Although about 100,000
tonnes of material are not recycled annually in Vancouver, through the investment in
companies that produce recycled engineered products, Vancouver has reported a 23%
reduction in solid waste disposal in 2017. The city has also incentivised C&D recycling by
providing funding of up to $250,000 to provide financial support to establish and operate a
non-governmental deconstruction hub.
PROGRESS MADE BY VANCOUVER TO TREAT CONSTRUCTIONAL WASTE:
Divert 86% of C&D
residues from landfills
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waste disposal

providing funds to
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4.2 Chicago






Target 50% C&D diversion rate
Waste Audit
Waste Reduction Program
Registered Haulers and Facilities
Source Separation

The City of Chicago has passed Construction and Demolition Site Waste Recycling Ordinance
in order to promote recycling of C&D debris. Under this ordinance, contractors must keep track
of the amount of C&D debris that is generated on project sites. They must report the weight of
C&D debris that is produced, disposed of, and recycled or reused. The ordinance also requires
that at least 50% of the recyclable debris that is generated is recycled. The recyclable
C&D waste can either be sorted on site and separated by C&D debris type into designated
containers or placed for collection in a mixed recyclables container on site and sorted off site
at a properly permitted recycling facility. The contractor must also submit a C&D Debris
Recycling Compliance Form to the City of Chicago Department of Construction and Permit
(DCAP) at the end of each project, where the contractor reports the percentage of C&D debris
generated and recycled or reused for each project. In addition, if the contractor has used a waste
hauler or recycler, the contractor is required to submit an affidavit to the Department of
Environment at DCAP along with Compliance Form. This affidavit should include a C&D
debris log which accounts for the weight or volume of all C&D debris collected or accepted
from the contractor by the waste hauler or recycler. In case the required recycling percentage
is not met, the contractor has to pay a penalty.
4.3 New York






~50% C&D diversion rate (2003)
Waste Audit
Waste Reduction Program
Registered Haulers and Facilities
Source Separation

About 6 million tons of construction and demolition waste is generated in New York City and
approximately 50% of recycled every year, which excludes clean fill materials. Currently,
New York City does not enforce a minimum recycling rate for C&D projects, but it does have
an active recycling sector for certain C&D materials. Apart from source separation, an effective
strategy for New York is regulating waste haulers and facilities. There are over 1000 registered
waste haulers with permits and 50 debris processing facilities in New York City. Contractors
must hire a registered hauler and the hauler must take materials to a registered processing
facility to ensure materials are properly processed for recycling and reuse. This streamlined
process ensures that C&D debris is handled correctly, and recycling rates are maximized.
Finally, all registered C&D processing facilities must submit annual operating reports which
helps the City of New York track their progress.
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4.4 San Francisco







Target 65% C&D diversion rate
Waste Audit
Waste Reduction Program
Fines for Non-compliance
Registered Haulers and Facilities
Source Separation

By San Francisco law, all C&D debris material removed from a project must be recycled or
reused. No C&D debris can be taken to landfill. Full demolition of an existing structure requires
a Demolition Debris Recovery Plan (DDRP) and must first be approved by the Department of
the Environment. This ordinance affects all C&D projects in San Francisco. Any person or
company found in noncompliance with the ordinance may incur substantial civil and/or
criminal penalties, including fines and suspension of their registration. In implementing this
program, San Francisco hopes to achieve a minimum 65% diversion rate. On the job site,
C&D debris material is typically separated by type (source-separated) for reuse or recycling
and must be taken to a facility that reuses or recycles those materials. The ordinance requires
that all mixed C&D debris is transported off-site by a Registered Transporter and taken to a
Registered Facility that processes all loads containing mixed C&D debris for recycling, and
complete full reporting.
4.5 Seattle







Target 70% C&D diversion rate
Waste Audit
Waste Reduction Program
Registered Haulers and Facilities
Fines for Non-compliance
Source Separation

The amount of construction materials generated at Seattle job sites was estimated to be 532,000
tons in 2016 with around 64% recycled and another 9% “beneficially used” such as industrial
boiler fuel, for a total landfill disposal diversion rate of 72%. Seattle’s goal for recycling is
70% of the construction materials city-wide by 2020 (not including “beneficial use.”)
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CONSTRUCTION WASTE TREATMENT BY
SEATTLE

untreated(27%0

benifically
used(9%)

waste
recycled(64%)

To reach their goal, Seattle Public Utilities implemented the following set of programs:
● Landfill disposal bans on readily recyclable C&D materials began in 2012,
● Certifying the recycling levels at recycling facilities which receive and process C&D
materials from Seattle jobs,
● Requiring building permit holders to file a waste diversion report to show compliance
with disposal bans,
● All demolition and major tenant improvement projects of 750 square feet or greater or
$75,000 or more in value must fill out a Salvage Assessment by a salvage verifier (in
the case of whole building removal) or by the owner (in the case of alterations) in order
to obtain a Building Permit from the Seattle Department of Construction & Inspections
(SDCI),
○ Upon project completion all demolition projects and all new construction and
alteration projects with a value of $75,000 or greater must submit a Waste
Diversion Report to SPU.
● Only Qualified Receiving and Recycling Facilities who meet SPU standards are
allowed to receive and process C&D,
● Contractors and haulers who deliver C&D materials to these facilities will be
considered to be in compliance with the city’s recycling requirements and disposal
bans,
● In 2021, SPU will start issuing any fines for non-compliance.
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Table 1. Comparison of C&D waste management related information within selected
municipalities, countries, and regions.
City,
Annual
Country or generation
region
of
C&D
waste
(million
tonnes)

Generation of
C&D waste
per unit land
area
(tonne/km2)

Average
tipping fee
for
solid
waste
($/tonne)1

Minimum
requirement
for
C&D
waste
recovery (%)2

Actual
Year
requirement of
for
C&D Study
waste
recovery (%)

Japan

337

76

1.63

-

80

2015

Europe

870

85.5

102

70

75

2015

Group A3

-

-

-

70

Over 85

-

Group B4

-

-

-

70

Below 30

-

Singapore

7.65

10,603

57

-

60

2015

Australia

18

2.34

68

-

57

2015

U.S.

485

49.3

60

-

Austin

-

-

65

50

-

2018

Chicago

1.7

2,805

45

50

85

2018

San Fran.

-

111

65

-

2018

Seattle

0.532

2,451

134

70

72

2016

New York

6

7,655

119

-

~50

2003

Canada

-

-

-

60-100

12

2016

Vancouver

0.72

6,261

82

70

86

2018

Calgary

0.250

180

81

40

20-30

2014

Ontario

-

-

-

-

<15

2012

China

1500-2400

162-250

11

-

5

2015
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1

The average tipping fee has been adjusted to the 2015 U.S. dollar value per tonne of solid waste.

Note: The data was retrieved from multiple sources including The University of Leeds (2017), City of Chicago
(2018), Government of Singapore (2018), City of San Francisco (2019), Government of Ontario (2012), City of
New York (2003), City of Calgary (2018), City of Vancouver (2018).
2

C&D waste is considered by weight and excludes soil and stone. Minimum requirement is typically set by the
municipalities (excluding European Union).
3

Group A is comprised of Germany, Netherlands, Denmark, Czech Republic, U.K, Luxembourg, Lithuania,
Netherlands, Lithuania, Italy, Slovenia, Ireland, Austria and Latvia. Netherlands observes the highest diversion
rate at 98%..
4

Group B is comprised of Finland, Greece, Cyprus, Croatia, Slovakia.

Canada recycles 12 percent of C&D waste overall. Some countries have outstanding C&D
recovery averages like the Netherlands (98%), Germany (90%), and Japan (80%). A few North
American cities like Vancouver and Chicago also report high averages, 86% and 85%,
respectively. This indicates that Calgary can certainly learn from other cities in how to
successfully recycle and reuse their C&D materials.

Percentage of waste recycled by different
locations
90
80
70
60
50
40
30
20
10
0
1

1 – Calgary
2 – Vancouver
3 – Seattle
4 – New York
5 – Chicago
6 – Canadian average
7 – European average
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5. Opportunities To Increase C&D Diversion[RJ1]
UCS2016-0471, Construction and Demolition Waste Diversion, is the latest document
reporting the C&D condition in Calgary and is referenced several times in the following
recommendations. Various policies and programs from other cities were considered and used
as examples to demonstrate the efficacy of certain strategies.
(Re)Construct Calgary is proposing policy recommendations which hopes to lead the City of
Calgary to revert to their 80 percent waste diversion goal set in 2007. Succeeding in this
objective will require Calgary to improve their waste audit procedures and enforce mandatory
regulatory requirements for all general contractors, Registered Transporters and Facilities. It is
also important that the City of Calgary adopts a robust role in their education and advisory
support for organizations in overcoming barriers commonly associated with waste diversion.
(Re)Construct Calgary believes that an 80 percent diversion rate by 2025, is feasible if the City
of Calgary implements stronger legislation and enforces systematic measures in the C&D
recycling program.

ENCOURAGE CITY TO
REVERT TO THEIR 80
PERCENT WASTE
DIVERSION GOAL

IMPROVE WASTE AUDIT
PROCEDURES

ENFORCE MANDATORY
REGULATORY
REQUIREMNENTS FOR ALL
GENERAL CONTRACTORS

5.1 City-Led Diversion
i. C&D Waste Recycling Ordinances and Required Minimums
Thus far, the City has taken a collaborative approach with the private sector, encouraging them
to take the lead in C&D waste diversion. They have implemented certain initiatives to
encourage diversion efforts; however, the amount of waste recycled is at the discretion of the
of the general contractor. Instead, The City of Calgary must implement a bylaw that requires
all projects, public and private, to follow set recycling practices and strive for an 80 percent
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diversion, or otherwise face financial penalty. This needs to be a standard for all construction
and demolition projects in Calgary.
This practice has been widely accepted in many cities and countries. Some locations surpass
higher diversion averages than they call for. For example, Vancouver achieved an 86 percent
diversion despite setting a 70 percent target (See Table 1). More impressively, European
countries like the Netherlands and Germany recycle over 90 percent of their C&D waste,
although they set a 70 percent requirement. These cities have set great precedents for Calgary.
ii. Waste Audit and Waste Reduction Program
Planning waste reduction and diversion before demolition and/or construction is crucial to
achieving set priorities and goals. The City of Calgary should require contractors to complete
a waste audit and waste reduction plan as part of the building permit process. It is imperative
to plan, track and report diversion efforts throughout the project cycle to ensure accountability.
Contractors and Registered Transporters can look at the data and adjust their strategies as a
project progresses so they can achieve their targets. As the project is completed, the contractor
will submit the complete waste audit to the city to show their total diversion rate for the project.
The City can compile all the data for all projects within the city to better evaluate how they can
meet their C&D diversion targets.
As mentioned in the case above, Vancouver has had great success with their program. As part
of their Green Demolition Bylaw, a contractor must submit a detailed Waste Reduction Plan
before being granted their building permit. The contractor must first begin with a recycling
plan that establishes what materials they are demolishing, how much of each can be expected
and where these items will be recycled. This is a nonbinding plan, meaning the contractor can
modify the details as the project progresses but must ultimately meet the minimum 70%
recycling requirement. It helps the contractor and the City of Vancouver understand the plan
for recycling of the materials and in checking if the contractor was compliant with the recycling
requirement. If a recycling requirement is not achieved after the completion of the project, then
the EPO holds a meeting with the lead personnel for the project to discuss where problems
occurred. Additionally, a portion of the deposit made for the demolition permit is withheld in
direct proportion with the level of non-compliance by the contractors. This method ensures a
type of forced compliance and has so far produced fairly good results. The City of Vancouver
reported an 86% diversion rate in 2018 and found that rarely are contractors not meeting the
recycling rate requirement. In the province of Ontario, all contractors are also required to
complete waste reduction plans.
iii. Pricing Incentives and Refunded Deposits
The City of Calgary has traditionally supported waste diversion in the C&D sector with
economic incentives by annual tipping fee increases. The basic tipping fee and Designated
Material rates have had larger increases than C&D Recycling rates to encourage recycling.
(Re)Construct Calgary supports this strategy. Another consideration is to ensure that the cost
of a waste management service (WMS) to handle and recycle the waste materials will cost less
than the tipping fees. Transportation and disposal fees are already a considerable expense in
any C&D project and hiring a WMS to sort and transfer waste to a registered recycling facility
is an additional cost. By ensuring that there is a financial benefit for C&D waste diversion, it
will be an incentive for contractors to pursue recycling strategies.
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A deposit-refund program, like Vancouver’s, is also another possibility to be explored.
According to USC2016-0471, a province-wide deposit-refund program first proposed in 2009
had widespread support from recycling organizations, municipalities and industry. The
stakeholders strongly supported the program because it would have created a level playing field
for the industry across Alberta, including Calgary and surrounding municipalities. The program
would have required builders to submit a financial deposit when applying for building or
development permits and would have refunded deposits back to the builder depending on the
percentage of C&D waste they diverted from landfill. In addition, a provincial deposit/refund
system would allow better data collection on diversion rates, performance measures, trends,
gaps and opportunities. Ultimately, the provincial government never approved this program.
Although the province does not want to enforce this program, we suggest the City should still
explore a deposit-refund program for Calgary.
iv. Registered Transporters and Facilities
It is important to have knowledgeable WMS sort and handle mixed debris. WMS will work
with the contractors to develop a practical waste reduction plan and transport the waste to the
correct recycling facilities. Currently, a contractor must sort their waste independently and use
the directory available on the City of Calgary website to know where to dispose of the different
material wastes. A registered WMS will streamline this process, by providing contractors with
bins to sort their materials and then haul sorted bins to the respective drop off locations in the
city. It will make the process easier for contractors and save them time. Aside from time and
cost, space is another important factor that can limit effective source separation. Spaceconstrained sites tend to have fewer bins and must rely heavily on their waste hauler to separate
materials offsite.
In Vancouver, upon the receipt of the construction permit the customer must, within five days
after the commencement of work, enter into an agreement with a construction waste carrier.
This agreement is in regard to the removal of construction waste for recycling or receiving a
permit from the Regional Environmental Authority for the independent removal of the
construction waste to a registered recycling facility. Complaints about the quality of services
provided by the construction waste recycling company, as well as about the failure to comply
with these regulations should be filed with the City Council Environmental Department. If a
violation of these regulations is discovered in the activities of the construction waste recycling
company or the construction waste carrier, the City Council Environmental Department is
entitled to unilaterally terminate the agreement on the recycling or transportation of the
construction waste. Facilities which receive the materials must also be registered with the City
and meet regulations to ensure that all materials are being processed and recycled correctly.
v. Source Separation
Source separation has the benefit of increasing recycling rates and generating the best prices
for materials. An organized source separation program with pre-defined bin pickup and dropoff work orders creates efficiency. Solutions range from using smaller bins, having the right
signage, and comparing the projection onsite with the target rate on a regular basis. It is
important to engage everyone not only at the beginning, but also throughout the process. When
new personnel arrive, they should be informed of the company’s practices and how the
construction waste management program works. Almost all projects that practice source
separation will maximize their recycling rates as demonstrated by the case studies above. Some
contractors separate the debris on the jobsite into a series of materials, including metal, wood,
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masonry, and cardboard. Others commingle all materials, and then pay the processing facilities
to separate materials off-site. The City of Calgary should recommend source separation to
contractors to aid them in reaching the 80% diversion rate.
5.2 Private Sector Involvement
The City recognizes that C&D waste diversion is a collaborative effort between The City and
the private sector. The main strategies present in the places with a high level of recycling are
non-legislative instruments. They contribute to create good conditions for the management of
C&D recycling. Clear communication with staff, sub-contractors and vendors is critical in
making a jobsite recycling program successful.
Construction Canada wrote a useful piece in 2014 providing some great recommendations.
Logistical plans for waste bins onsite should be clear and requested changes should be easily
understood. Some tips to consider include:
having a general site plan with bin locations represented as
squares-each bin is also shown in a larger image and with an
appropriate label for the designated waste material.

highlighting portions of each bin so site management knows
how full a specific bin is before pickup.

labelling each bin with signage that matters for a specific
container .

Having multiple signs (i.e labels), which helps ensure
information is visible to evryone who uses the bin , as well as
the hauling service.

Driving participatory behaviour: applying carrots and sticks
A proactive approach to helping the project maximize its waste diversion should be
implemented. This includes:
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Invoving all sub-trades onsite, ensuring workers take ownership of all
aspects of the job, including the waste generated regular communication
helps keep everyone engaged with the issue (e.g. sending regular emails
informing of the overall diversion rate);

Tracking per building monthly waste with results shared so there is a
friendly competition between the workers of each building;

informing foremen of occurrences of source separation program’s nonobservances, who are then responsible to ensure the crew is made aware
and the issue is not repeated.

Implementing penalties for non-conformances to enforce accountability
by each sub-trade group working at the site; and

Having specific stipulations regarding helping the Pan Am project meet
its LEED and Tier 2 site goal of 75 per cent diversion in all sub-trade
contracts;

A dynamic system for a complex project
As onsite activities change based on the construction phase, the bin allocation and collection is
modified to adjust for volume or accommodate a new waste stream. The following are tips on
keeping tracking systems in place:
adjust logistical plans every time a bin is moved or
added;
consider garbage costs more per weight than recyclables;
the amount of cost variance depends by material
provide each worker and material hoist with at least two bins
kept specific to the activity, taking place at a specified time
frame;
clarify billing discrepancies between pickup and sorting
facilities can be clarified and adjusted given the detailed
tracking process in place (e.g. mixed recycling can
sometimes look like garbage, which is discovered at the
receiving facility)—adjustments are made and recorded so
bills are adjusted accordingly; and
capture waste information per building by weight, with
infrastructure (i.e. bins) amended per activity;
locate the central bin area onsite where overflow can be
dumped into larger material designated containers;
track bills using logistical site-plans, frequent and regular
tracking of bin capacity, and comparison of work orders with
bills;
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6. Conclusion
Construction and demolition waste present a huge challenge today due to increasing waste
volumes and shortage of landfills. This document outlines the importance of regulating C&D
waste and the current state of C&D material diversion in Calgary. It also suggests a few
recommendations to regulate C&D waste on the basis of the various programs and policies that
have been implemented in other places and have had positive results. Strict waste management
regulations should be considered as a starting point for Calgary to reduce their C&D waste.
Some of the other ways in which City of Calgary can ensure that organizations regulate their
C&D waste is by requiring contractors to conduct waste audits and waste reduction plan as part
of the permit process, reducing the cost of WMS, having an organized source separation
program and having knowledgeable WMS sort and handle debris. The collaboration between
the City of Calgary and Private sector is also required to ensure the success of this proposal.
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