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ABSTRACT

The aim of this project was to document the scope, scale, and focus areas of the reclamation and 
restoration (R&R) economy in Alberta, as well as to provide insights into the organizations (both private 
and public) that could add value within the national restoration initiative. This pilot project focused 
on Alberta because that province has a well-established network of R&R practitioners and a broad 
scope of R&R activities in forested, agricultural, and urban areas. The anticipated end users of the 
information include government agencies, industry, environmental consulting companies, professional 
and practitioner organizations, and equipment and services industries. A survey of 28 questions was 
distributed among restoration and reclamation practitioners to capture the socio-economic impacts of 
the sector based on the fiscal year 2018-2019. Based on 115 respondents, the survey highlights that 
the R&R economy in Alberta is robust, with 2 056 employees working at least part-time and 1 488 full-
time equivalent positions. Business units range in size from one person to 400 employees and have a 
correspondingly wide range of revenues and expenditures, from less than $50 000 to more than $100 
million. A high proportion of survey respondents (79.8%) reported an expectation of similar or increasing 
workload in the future. Although the data reported here give only a high-level perspective, they do show 
that the strength of the R&R economy largely reflects, and is a result of, the regulatory framework that 
exists in resource-rich provinces. The socio-economic benefits of the R&R sector demonstrated in this 
study put in perspective the need to link provincial R&R practitioners work with national and international 
environmental commitments in regard to sustainable land use management. Such linkages will allow 
practitioners to see how they contribute to these commitments and will give the province additional data 
and expertise to demonstrate and increase its leadership in environmental management and sustainable 
development. It is important to note that the survey was held before the federal announcement of the 
Two Billion Trees commitment, hence this study provides a strong indication of the health of this sector 
as well as future business opportunities.
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RÉSUMÉ

Le but de ce projet était de documenter la portée et les domaines d’intérêt en termes économiques 
du secteur de la remise en état des terres et de la restauration des paysages (R&R) en Alberta, 
ainsi que de donner un aperçu des organisations (privées et publiques) qui pourraient ajouter de la 
valeur à l’initiative nationale de rétablissement. Ce projet pilote a été réalisé en Alberta parce que 
cette province possède un réseau bien établi de praticiens en matière de R&R et une vaste gamme 
d’activités de R&R dans les zones forestières, agricoles et urbaines. Les utilisateurs finaux pouvant 
utiliser ces informations comprennent des organismes gouvernementaux, l’industrie, des entreprises de 
conseil en environnement, des organisations professionnelles et de praticiens, ainsi que des industries 
d’équipement et de services. Un sondage comportant 28 questions a été distribué aux praticiens en R&R 
pour évaluer les impacts socioéconomiques du secteur pour l’exercice 2018-2019. Le sondage mené 
auprès de 115 répondants souligne que l’économie de R&R en Alberta est robuste, avec 2 056 employés 
travaillant au moins à temps partiel et 1 488 postes équivalents temps plein. La taille des entreprises 
varie d’un à 400 employés et avec des revenus et des dépenses, variant de moins de 50 000 $ à plus de 
100 millions de dollars par année. Une forte proportion des répondants à l’enquête (79,8 %) ont déclaré 
s’attendre à une charge de travail similaire ou croissante à l’avenir. Bien que les données rapportées 
ici ne donnent qu’une perspective générale, elles montrent que la taille importante de l’économie en 
matière de R&R résulte en grande partie du cadre réglementaire qui existe dans les provinces riches en 
ressources naturelles telles que ’Alberta. Les avantages socioéconomiques du secteur R&R démontrés 
dans cette étude mettent en perspective la nécessité de lier le travail des praticiens provinciaux de R&R 
aux engagements environnementaux nationaux et internationaux en matière de gestion durable de 
l’utilisation des terres. De tels liens permettront aux praticiens de voir comment ils contribuent à ces 
engagements et fourniront à la province des données et des expertises supplémentaires pour démontrer 
et accroître son leadership en matière de gestion environnementale et de développement durable.
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EXECUTIVE SUMMARY

The aim of this project was to survey the scope, 
scale, and focus areas of the reclamation and 
restoration (R&R) economy in Alberta, as well as 
to provide insights into the organizations (both 
private and public) that could add value within the 
broader Canadian R&R effort. This pilot project 
focused on Alberta because that province has a 
well-established network of R&R practitioners 
and a broad scope of R&R activities in forested, 
agricultural, and urban areas. The anticipated 
end users of the information include government 
agencies, industry, environmental consulting 
companies, professional and practitioner 
organizations, and equipment and services 
industries.

To date, few economic studies with a similar scope 
have been reported in the literature, and most 
of those have focused on restoration rather than 
reclamation. Previous authors have suggested 
several reasons why a greater emphasis on 
gathering data and measuring the R&R economy 
would be beneficial for promoting more activity 
in this sector. However, statistical and economic 
data for evaluating the R&R economy are not 
readily available from Statistics Canada. Although 
the data reported here give only a high-level 
perspective, they do show that the strength of the 
R&R economy largely reflects, and is a result of, 
the regulatory framework that exists in resource-
rich provinces.

The following statements summarize the key 
findings from the survey based on the fiscal year 
2018-2019:

• In total, 115 respondents provided survey 
input of whom 108 reported conducting 
R&R activities (solely or in addition to 
decommissioning and remediation [D&R] 
activities).

• The R&R economy in Alberta is robust, 
with 2 056 employees working at least part-
time and 1 488 full-time equivalent positions. 

• Business units range in size from one 
person to 400 employees and have a 
correspondingly wide range of revenues and 
expenditures, from less than $50 000 to 
more than $100 million. 

• The services sector is a key component 
of the overall R&R economy, as indicated 
by the number of respondents who reported 
spending more than 50% of their funds 
externally and the number of consultants 
who replied to the survey.

• A surprisingly high proportion of survey 
respondents (79.8%) reported an 
expectation of similar or increasing 
workload in the future. It is important to 
note that the survey was held before the 
federal announcement of the Two Billion 
Trees commitment, hence this provides a 
strong indication of the health of this sector. 

• Legislation, particularly the provincial 
Environmental Protection and 
Enhancement Act, is the key driver 
of R&R work in Alberta. Reclamation 
work focuses on oil and gas well sites, 
whereas restoration work focuses on habitat 
enhancement and wetland mitigation. Survey 
respondents identified planning (15.6%) and 
revegetation (14.7%) as their primary R&R 
activities and indicated that they did most of 
their work on forested public land.

• 46% of respondents reported working on 
reclamation disturbance types only, and 
12.6% reported working on restoration 
disturbance types only. Most restoration 
practitioners worked on only one disturbance 
type, whereas reclamation practitioners 
tended to work on multiple disturbance 
types, which suggests that the former 
are more specialized. However, given that 
reclamation and restoration have many of 
the same goals and methods and require the 
same skill sets, it was unsurprising that 50% 
of survey respondents reported working 
on both reclamation and restoration 
disturbance types. 

 The following recommendations are based on 
the findings of this survey:

• In Alberta, restoration has a much lower 
public profile than reclamation, yet it is an 
important component of the R&R economy. 
Greater effort is required to promote 
awareness of the scope and practice of 
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restoration in the province, and there should 
be more educational opportunities specifically 
geared toward restoration.

• Greater emphasis should be placed 
on promoting awareness of business 
opportunities for Indigenous people and 
publicizing examples of success stories.

• The survey should be repeated periodically 
in Alberta and should be expanded to include 
decommissioning and remediation, which 
are key components of the asset retirement 
process. In future iterations of the survey, 
certain questions can be revised to reflect 

lessons learned during the current project. 

• Consideration should be given to conducting 
the survey on a national basis. Doing so 
would require several changes to the survey, 
to ensure relevance to R&R activities across 
the country.

• Considering the Government of Canada’s 
recent commitment to plant two billion trees 
by 2030 as part of its climate action plan, it 
would be important to assess the impacts of 
this initiative on the R&R economy as well 
as for the creation of new socio-economic 
opportunities in the near future.



INTRODUCTION

In 2019, the Canadian Forest Service (CFS) of 
Natural Resources Canada (NRCan) released 
a 10-year national research strategy (Natural 
Resources Canada 2019a, p. 4) that “presents 
a coordinated vision for research within NRCan-
CFS to address cumulative effects occurring 
in Canada’s forests. This Research Agenda 
focuses on developing science-based decision-
making tools that will help land managers and 
decision makers prepare for and respond to the 
different challenges [that] regions experience. 
It recognizes the importance of integration of 
Indigenous knowledge and values, and the need 
to proactively develop tools to effectively manage 
increasingly complex landscapes. It will also help 
land managers implement appropriate strategies 
to optimize mitigation solutions at the landscape 
and site levels.” The strategy contains five 
themes, of which Theme 4 is directly relevant to 
reclamation and restoration practitioners:

• Theme 4, Practices and Techniques: 
“Improve practices and techniques for 
sustainable natural resource development 
and cumulative effects management (e.g., 
integrated land-use planning, trade-off 
analysis, mitigation, reclamation, restoration, 
etc.)” [emphasis added].

Allocating funds to the pursuit of reclamation or 
restoration goals can be expensive for industry 
(e.g., up to $26 000/km for restoration of seismic 
lines [Pyper et al. 2014]; projected estimates of 
$30.8 billion [$30 800 000 000] for abandonment 
and reclamation of coal and oil sands mines, 
as of 30 June 2019 [Alberta Energy Regulator 
2019a]). Indeed, arguments are periodically 
made that R&R costs are higher than the value of 
the land and may therefore not be the best use 
of scarce resources (see, for example, Cundy et 
al. [1972], Stanley [1972], and the discussion in 
Power and Power [2018]). What is lost in these 
headline numbers is the economic output and 
jobs that are sustained through R&R activities and 
related government oversight. In other words, 
the people and companies providing R&R services 
and products see their activities as representing 
business revenue, not as a cost center. A better 
understanding of the R&R economy (in terms of 

economic outputs, jobs, and stakeholders) will 
support the NRCan-CFS Research Agenda, and 
will also allow for greater public transparency 
concerning this important approach to mitigating 
the environmental impacts of industrial and 
urban development. In addition, improved 
understanding of the economic implications of 
R&R activities may increase the incentive to 
develop innovative technologies and processes to 
improve R&R efficiency.

The aim of this project was to document the 
scope, scale, and focus areas of the R&R economy 
in Alberta, as well as to provide insights into the 
organizations (both private and public) that could 
add value within the restoration effort at the 
national scale. This pilot project focused on Alberta 
because that province has a well-established 
network of R&R practitioners and a broad scope 
of R&R activities in forested, agricultural, and 
urban areas. The anticipated end users of the 
information include government agencies, 
industry, environmental consulting companies, 
professional and practitioner organizations, and 
equipment and services industries.

Restoration activities [provide] immediate 
economic impacts (that is, jobs and business 
activity). … Ecosystem restoration may also 
result in long-term economic impacts if 
the restored ecosystems support improved 
productivity of agriculture and forestry or 
increase recreation, tourism, or other business 
activity. Beyond generating economic activity, 
restored ecosystems provide substantial 
economic values through improved ecosystem 
services that directly and indirectly impact 
human welfare. Economic value is a measure 
of the benefits enjoyed by individuals or 
society from the use or existence of a good or 
service, and is a distinctly different measure 
than economic impact. Restoration projects 
can increase economic value by restoring and 
maintaining important habitat for fish and 
wildlife species, improving water quality, and 
reducing fire and flood risk.

—Thomas et al. (2016, p. 4)
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The report is organized as follows. Section 2 
describes the methods used to develop and 
administer the survey and provides background 
information on the scope of and jobs within the 
R&R sector in Alberta. Section 3 presents a review 
of the literature concerning economic analyses of 
the R&R economy in Canada, the United States, 
and internationally. Section 4 presents the results 
of the survey. Section 5 summarizes key findings 
from both the literature review and the survey, 
identifies future opportunities, and sets out some 
recommendations. Section 6 lists the references 

cited, and section 7 provides a glossary of terms 
used in the report.

The report also has three appendices. The R&R 
economy survey that was used as the basis for 
this study appears in Appendix 1. Appendix 2 
sets out some of the similarities and differences 
in meaning between the terms “reclamation” 
and “restoration,” as taken from the literature. 
Appendix 3 presents short summaries of key 
documents from the literature that support an 
understanding of the impacts of the R&R economy.
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Development of the Survey  
and Relevant Definitions
The survey of the R&R economy in Alberta 
followed the general format of the BenDor et al. 
(2015a) survey of the US restoration economy, 
with modifications to suit the expanded scope 
(i.e., R&R, not solely restoration) and the Alberta 
context. The complete survey is presented in 
Appendix 1. To maximize the survey response 
rate, it was decided to target a combination 
of large R&R practitioner organizations (e.g., 
Canadian Land Reclamation Association [CLRA], 
Environmental Services Association of Alberta 
[ESAA], Society for Ecological Restoration 
[SER]), industry organizations (e.g., Canadian 
Association of Petroleum Producers, Canada’s 
Oil Sands Innovation Alliance, Alberta Sand 
and Gravel Association), provincial and federal 
government ministries, and academic institutions, 
with a request to respond to the survey from an 
organizational perspective and to forward the 
survey to their respective memberships. The 
CLRA, the ESAA, and the SER agreed to be listed 
as project supporters within the survey itself and 
on the survey distribution e-mails. The goal was to 
obtain the broadest possible range of respondents 
in terms of staff and business size. Specific 
individuals in these organizations and ministries 
were contacted individually to directly encourage 
their participation.

To reduce potential double-reporting, the survey 
instructions specified that responses were to be 
made at the corporate or ministry level, rather 
than the level of a local office or business unit. 
Many potential respondents had business activities 
in more than one province, but respondents were 
asked to limit their responses to information about 
Alberta-focused R&R activities (including the 
activities of staff members working in locations 
outside Alberta).

Respondents were assured that no personal or 
corporate information would be included in the 
survey report and that data would be aggregated 
into categories, as appropriate, to prevent 
attribution of any of the reported data to an 
individual, a company, or a specific ministry.

The survey was distributed on 22 November 
2019, with an initial request for responses by 
20 December 2019. The closing date was later 
extended to 31 December 2019.

In addition to the definitions of “reclamation” and 
“restoration” described in section 2, the following 
definitions of three key concepts—R&R activities, 
the R&R economy, and R&R human resources—
set out the context for this project:

R&R Activities
R&R activities were defined as consisting of any of 
the following common activities:

• planning
• design
• site contouring
• soil handling and management
• erosion prevention and control
• revegetation
• weed management
• management of contracts, subcontracts, and 

grants 
• procurement of products and services
• equipment sales and rentals
• legislation and policy development
• preparation or review of applications for 

regulatory approval
• writing and enforcement of regulatory 

authorizations
• collection and management of financial 

security
• reporting
• education and training
• management or conduct of research
• funding or coordination of research

The following activities specific to reclamation 
were also included: 

• monitoring and assessment of sites for 
certification of reclamation

• application for a reclamation certificate

• issuance of reclamation certificates

METHODS



  NOR-X-429 4

R&R Economy
The United Nations System of Environmental-
Economic Accounting (SEEA) (United Nations 
2014, 2020) is the international statistical 
standard for economic and statistical accounting 
of environmental activity between economic units. 
This system is designed to represent interactions 
between the environment and the economy.

The R&R economy, as defined for this study, had 
two components, depending on the nature of the 
organization conducting the R&R activities.

• Income: the value of funds received to 
conduct R&R activities in a given year (e.g., 
contracts, grants, sales, membership fees).

• Expenditures: the value of funds spent on 
R&R activities in a given year (e.g., costs 
for staffing, contracts, subcontracts, grants, 
purchases), which may come from internal 
funds or flow through from contract or grant 
funds received.

For the purposes of this study, the R&R economy 
was deemed to exclude capital expenditures 
(except as noted in the analysis of Statistics 
Canada data concerning environmental protection 
expenditures), asset assessments, subsidies, and 
taxes. Also excluded, in accordance with the SEEA 
definitions, were the flow and stock accounts for 
environmental goods and services, which are 
measures of values, often public goods, arising 
from the environment itself (e.g., the value of 
clean water for ecological and human purposes).

R&R Human Resources
Human resources in the R&R economy, as defined 
for this study, had two components:

• Staffing: the sum of all individuals in the 
organization that were doing any Alberta-

focused R&R activities within a year 
regardless of the amount of time spent.

• Full-time equivalents (FTEs): a value 
reflecting the total amount of time actually 
spent by all staff members (e.g., 1 FTE = 
1 person working 100% of the year or two 
people each working 50% of the year), 
recorded to the nearest 0.1 FTE.

Reclamation and Restoration 
Terminology and Legislation in 
Alberta
Reclamation and restoration share many of the 
same goals and methods and require the same 
skill sets. Indeed, in many jurisdictions, the two 
words are used interchangeably (Harris 2007; 
MacKenzie and Renkema 2013; Lima et al. 2016) 
(but see Appendix 2 for information about the 
distinction between these processes, as described 
in the literature). In Alberta, however, there is 
a clear distinction between the two concepts, 
defined primarily by a legislative requirement 
for reclamation dating back to 1963 (Powter et 
al. 2012) and a long history of preferential use 
of that term over “restoration.” For the purposes 
of this study, specific land disturbance activities 
have been assigned to either reclamation or 
restoration, as described in the two subsections 
below, along with additional relevant information, 
to further set out the context for the survey and 
its results.

Figure 1 is a schematic representation of the 
stakeholders involved in the R&R economy in 
Alberta. Figure 2 shows a schematic representation 
of the R&R economy supply chain in Alberta.
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Figure 1. Stakeholders in the reclamation and restoration (R&R) economy. NGO = nongovernmental organization.
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Figure 2. Supply chain for the reclamation and restoration (R&R) economy. NGO = nongovernmental organization.
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Reclamation
For the purposes of this project, reclamation 
was defined as including any R&R activities 
undertaken on, or in relation to, industrial sites 
subject to Alberta’s Conservation and Reclamation 
Regulation (CRR) (Government of Alberta 1993). 
The list of sites is found in the definition of 
“specified land” in section 1(t) of the Regulation 
where “specified land” means land that is being or 
has been used or held for or in connection with:

(i) the construction, operation or reclamation 
of a well, an industrial pipeline or a battery,

(ii) the construction, operation or reclamation 
of an oil production site,

(iii) the construction, operation or reclamation 
of a municipal pipeline,

(iv) the construction, operation or reclamation 
of a telecommunication system or 
transmission line,

(v) the construction, operation or reclamation 
of a mine, pit, borrow excavation, quarry 
or peat operation,

(vi) the construction or reclamation of a 
roadway,

(vii) the conduct or reclamation of an 
exploration operation,

(viii) the reclamation of a railway,

(ix) the construction, operation or reclamation 
of a plant,

or

(x) the construction, operation or reclamation 
of a renewable energy operation.

For the purposes of this study, reclamation 
excludes facility decommissioning and site 
remediation.

Under Alberta’s Environmental Protection and Enhance-
ment Act (EPEA) (Government of Alberta 2000a), 
operators of any specified land are required to 
conserve and reclaim the specified land and to 
obtain a reclamation certificate in respect of the 
specified land (EPEA s. 137). In this context, 
the term “operator” encompasses various roles, 
as defined in the EPEA (s. 134(b)), but usually 
refers to the person who is responsible for the 
site, whether by specific legislative authorization, 
by virtue of holding a surface lease, or by actions 
taken on the site, as well as that person’s 

successors and agents. A similar requirement 
for reclamation exists under the Public Lands 
Administration Regulation (PLAR) (Government of 
Alberta 2011) for activities carried out on public 
land (PLAR s. 23). This requirement is additional 
to any applicable requirements with respect to 
conservation and reclamation under the EPEA 
(PLAR s. 23(5)).

In Alberta, the objective of reclamation is “to 
return the specified land to an equivalent land 
capability” (CRR s. 2), where “equivalent land 
capability” is defined as “the ability of the land to 
support various land uses after conservation and 
reclamation … similar to the ability that existed 
prior to an activity being conducted on the land, 
but … the individual land uses will not necessarily 
be identical” (CRR s. 1(e)). In plain language, 
this provision allows for the return to the same 
land use as was present before the disturbance 
(which is often the case for small disturbances, 
such as well sites or pipelines) or a transition to 
alternative land uses (as often happens with large 
disturbances such as mines and quarries).

Issuance of the reclamation certificate ends the 
operator’s responsibility for reclamation obligations 
(EPEA s. 142) after periods of up to 25 years, as 
established in the regulation (CRR s. 15). Surface 
leases, whether contractual agreements with 
landowners on private land or surface dispositions 
issued under the Public Lands Act (PLA) (Government 
of Alberta 2000b) for public land, may not be 
terminated without a reclamation certificate (EPEA 
s. 144).

In many cases, access to the land requires annual 
payments to the landowner (or to the government, 
for public land); as such, the inability to terminate 
the surface lease without a reclamation certificate 
creates an economic incentive for operators 
to reclaim the land and obtain a certificate as 
quickly as possible, so as to stop the annual 
lease payments. For certain types of large surface 
disturbances, such as coal and oil sands mines 
and processing plants, quarries, and large pits, 
an additional economic driver for reclamation 
comes in the form of the requirement to provide 
reclamation security in an amount equal to the 
cost of site reclamation (EPEA s. 84 and CRR s. 
17). Security may also be required for activities 
taking place on public lands (PLA s. 20(8) and 
PLAR s. 22).
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In terms of training, several academic institutions 
in Alberta offer undergraduate programs in 
conservation and reclamation:

• University of Alberta: Bachelor of Science in 
Environmental and Conservation Sciences, 
Major in Land Reclamation (University of 
Alberta 2020a)

• Lakeland College: Environmental 
Conservation & Reclamation program 
(Lakeland College 2019a)

• Olds College: Land & Water Resources - Land 
Reclamation and Remediation diploma (Olds 
College 2018)

• Medicine Hat College: Environmental 
Reclamation Technician diploma (Medicine 
Hat College 2020)

In addition, the University of Alberta offers 
postgraduate reclamation degrees through the 
Land Reclamation International Graduate School 
(University of Alberta 2020b) and a Certificate in 
Land Reclamation through the Faculty of Extension 
(University of Alberta 2020c).

Alberta’s alis program (https://alis.alberta.
ca/) provides career, learning, and employment 
information for Albertans, including a variety of 
occupation descriptions. A reclamation specialist 
is described as “[working] to return disturbed land 
to its equivalent land use after it has been impacted 
by erosion, mining, oil and gas activities, flooding, 
commercial development or other processes. 
This is an emerging occupation. It may have 
evolved from an existing occupation or emerged 
in response to consumer needs or technological 
advances” (Government of Alberta 2019a). As 
of mid-2020, the alis website indicated that 8 
300 people were employed in this occupation; 
however, that number is more likely reflective of 
the occupation being part of the larger National 
Occupational Classification (NOC) code for civil 
engineering.

Environmental Careers Organization Canada 
(ECO Canada) has produced a career profile for 
reclamation specialists (ECO Canada 2019a); 
unfortunately, the job description provided by this 
organization is confusing, at least for the purposes 
of this study: “Reclamation is the restoration of 
equivalent productivity to natural areas damaged 
through processes such as erosion, mining, 

flooding, or commercial development” [emphasis 
added]. Reclamation specialists often earn 
between $50 000 and $87 600 per year (ECO 
Canada 2019a).

There is no reclamation-specific professional 
designation. Since 2008, Alberta’s provincial 
government has required one or more professionals 
to sign off on work completed in preparation for 
an application for a reclamation certificate for well 
sites and associated facilities (Alberta Environment 
and Parks 2019). More recently, Alberta has 
required that conservation and reclamation plans 
and applications for a reclamation certificate for 
renewable energy operations be prepared and 
signed off by one or more qualified environmental 
professionals (Alberta Environment and Parks 
2018a).

Restoration
Ecological restoration is becoming an increasingly 
important tool to help repair the ecological 
integrity of degraded forests, wetlands, 
rangelands, mine-impacted sites, and other 
critical habitats (Mansuy and MacAfee 2019). The 
SER has defined restoration as “the process of 
assisting the recovery of an ecosystem that has 
been degraded, damaged, or destroyed” (Gann 
et al. 2019, p. 15). According to the SER, “It is 
distinct from … other forms of environmental 
repair in seeking to assist recovery of native 
ecosystems and ecosystem integrity. Ecological 
restoration aims to move a degraded ecosystem 
to a trajectory of recovery that allows adaptation 
to local and global changes, as well as persistence 
and evolution of its component species” (Gann 
et al. 2019, p. 15). This emphasis on “recovery 
of native ecosystems and ecosystem integrity” is 
what makes restoration different from reclamation 
in Alberta, because the objective of equivalent 
land capability in reclamation also includes options 
for ecological conditions and land uses that can be 
markedly different from the original conditions. 

Unlike the situation for reclamation, Alberta 
has no specific legislation related to restoration 
activities and no statutory reference that can form 
the basis for a definition of restoration. Therefore, 
for the purposes of this study, restoration was 
deemed to include any R&R activities undertaken 
in connection with the following types of sites or 
actions: 
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• urban naturalization

• urban forestry

• seismic lines

• revegetation of forest cutblocks

• revegetation of wildfire-damaged sites

• revegetation of insect- and pest-damaged 
sites

• enhancement of habitat (terrestrial, wetland, 
or aquatic)

• wetland mitigation or compensation, as 
required under Alberta’s Wetland Policy

• compensation lakes, as required under the 
federal Fisheries Act

• carbon offset planting

In terms of training, two academic institutions 
in Alberta offer restoration-specific degree 
programs:

• Lakeland College: Conservation & Restoration 
Ecology (CARE) (Lakeland College 2019b)

• Lethbridge College: Environmental 
Assessment and Restoration (Lethbridge 
College 2019)

ECO Canada has developed a career profile for 
restoration biologists, described as people who 
“provide expertise and guidance in planning 
and conducting habitat, watershed, and stream 
channel restoration projects” (ECO Canada 
2019b). Alberta’s alis program does not have 
a specific occupation profile for restoration 
practitioners, but it does have several occupation 
profiles that are relevant to the activities used to 

define restoration in this study, including forest 
technologist (Government of Alberta 2009), forest 
technician (Government of Alberta 2013), forester 
(Government of Alberta 2012a), and ecologist 
(Government of Alberta 2019b).

The SER offers the Certified Ecological Restoration 
Practitioner program (Society for Ecological 
Restoration 2019). Alberta has no restoration-
specific requirements that professionals do 
restoration work, although the forest-related 
activities included in this study may only be done 
by professional foresters or professional forest 
technologists (Government of Alberta 2012b), 
and the government requires professional 
sign-off on work related to the Wetland Policy 
(Professional-10 2017).

In the Bistcho and Yates ranges alone, we 
estimate there are about 43 000 km … of 
seismic lines that need to be restored … We 
calculate that with twenty five-person teams 
(100 total jobs), the restoration for the 
Bistcho and Yates ranges could be carried out 
in a little less than 20 years at a cost of about 
$24 million per year. A major cost component 
associated with this restoration activity is 
wages and salaries for workers, a stimulus to 
the local economy. With a total cost over those 
18 years of about $434 million (undiscounted) 
dollars, the restoration activity itself begins to 
rival the size of some of the existing major 
industrial activities on the caribou ranges.

—Power and Power (2018, p. vi)
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To date, few economic studies with a scope similar 
to that of the current survey have been reported in 
the literature. The original impetus for this project 
came from studies done in the United States in 
2014 on “the size and scope of the restoration 
economy in terms of employment, value added, 
and overall economic output on a national scale” 
(BenDor et al. 2015a, 2015b). The following 
sections provide brief summaries of some previous 
economic impact studies, by country; additional 
information that provides context for calculating 
the value of the R&R economy is provided in 
Appendix 3.

Canada

National
Statistics Canada tracks capital and operating 
expenditures related to environmental protection 
by geographic area (province or region), company 
size, and type of activity. Statistics Canada 
recognizes nine environmental protection activities, 
including reclamation and decommissioning. 
Industries surveyed by Statistics Canada include 
logging, oil and gas extraction, mining (including 
coal, metals [not relevant to Alberta], and non-
metallic materials], electric power, energy 
pipelines, and manufacturing. The data are 
disseminated in various data sets, including the 
following:

• capital and operating expenditures on 
environmental protection, by type of activity, 
as Table 38-10-0043-01 (Statistics Canada 
2020a);

• capital and operating expenditures on 
environmental protection, by type of activity 
and establishment size, as Table 38-10-
0046-01 (Statistics Canada 2020b);

• capital and operating expenditures on 
environmental protection, by North American 
Industry Classification System, as Table 38-
10-0042-01 (Statistics Canada 2020c); and

• capital and operating expenditures on 
environmental protection per employee, 
as Table 38-10-0008-01 (Statistics Canada 
2020d).

LITERATURE REVIEW

These data can be disaggregated from the national 
level to the provincial or regional level; reporting 
frequency is every 2 years, with most of the data 
sets beginning in 2006. Interestingly, there was 
previously a data series on the “environment 
industry” as a business sector, but it was 
discontinued and archived in 2004. It would have 
been of little help to the current study, because 
reclamation was considered a subsection of waste 
management and remediation, with no specific 
data for that category (Statistics Canada 2007).

What do these data tell us? At the level of the 
entire industry, total Canadian expenditures on 
environmental protection were more than $8 
billion in 2016, the most recent year for which 
reporting is complete (Statistics Canada 2018) 
(Table 1). However, this represents a 29% decline 
from the $12 billion spent in 2014, the year 
with the highest expenditures on environmental 
protection. Most of this downturn can be accounted 
for by the impact of oil prices dropping in 2014, 
when that industry reduced total expenditures on 
environmental protection by nearly $2.8 billion 
(almost 75% of the overall expenditure drop). On 
average, the split between capital and operating 
expenditures is about 45/55, although in better 
economic times, it tends toward an even split. 
Since 2006, expenditures on reclamation and 
decommissioning averaged between 12% and 
14% of overall expenditures. However, there was 
a 50% drop in operating expenditures by activity 
for reclamation and decommissioning from 2014 
to 2016 leading to its smaller contribution, as seen 
in Figure 3. When it comes to total expenditures 
for reclamation and decommissioning, the oil 
and gas extraction industry dominates the field. 
Between 2006 and 2016, this industry accounted 
for, on average, 80% of total reclamation and 
decommissioning expenditures in Canada, which 
means that Alberta companies were contributing 
the largest share. In 2014, this proportion peaked 
at 87.5%. Reclamation in the field of electricity 
generation, transmission, and distribution 
accounted for an average of about 9%, while 
other mining (metal and non-metallic) accounted 
for about 6% of Canada’s expenditures on this 
activity. However, to get a clearer picture of 
reclamation and decommissioning in Canada, 
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total expenditures should also be considered on 
a regional and provincial basis. Such an analysis 
shows that Quebec, Ontario, Alberta, and British 
Columbia account for 97% of expenditures (Figure 
4); surprisingly Saskatchewan’s 2016 reclamation 
expenditures dropped to just $17 million. 

Statistics Canada also reports environmental 
protection expenditures per employee according 
to the number of employees in an establishment 
Statistics Canada 2020d). It is difficult to analyze 
or interpret the importance or value of these 
numbers. Establishments tend to increase the 
per-employee amount spent on environmental 
protection as the number of employees grows. 
For example, companies with 500 or more 
employees tend to spend double the amount 
(on a per-employee basis) on environmental 
protection as those with between 100 and 499 
employees. Similarly, companies with fewer than 
100 employees tend to spend half the amount 
(on a per-employee basis) that is spent by those 
with 100 to 499 employees. This pattern speaks 
to the relative environmental footprint of oil sands 
mining companies and junior companies that 

focus on drilling alone. However, the pattern does 
not hold for reclamation and decommissioning 
expenditures. Here, companies with fewer than 
100 employees spend more per employee than the 
next larger category (100 to 499), and those with 
500 to 1 000 employees spend more than those 
with more than 1 000 employees. Interestingly, in 
Statistics Canada’s own analysis of environmental 
protection expenditures (Statistics Canada 2018), 
there is no analysis of or inferences drawn from 
the “per-employee” data.

In a 2013 survey, ECO Canada found that there 
were 378 990 employees in the site assessment 
and reclamation (SAR) subsector in Canada, 
representing 21% of the total environmental 
workforce (ECO Canada 2013). Employees had 
differing levels of education: 27.4% had less than 
postsecondary, 27.7% had a college degree or 
equivalent, 30.1% had a bachelor’s degree, and 
14.8% had a master’s degree or above. Levels 
of experience also differed, with the largest 
proportion (45.8%) having senior positions; 
21.5% had entry-level or junior positions and 
32.7% had intermediate positions.

Table 1.  Canadian expenditures on selected aspects of environmental protection, 2006 to 2016a

Selected Canadian environmental expenditures 2006-2016 in $1M

2006 2008 2010 2012 2014 2016

Total environmental protection expenditures 8,760.7 8,732.9 9,522.2 10,772.0 11,797.9 8.414.9

Total reclamation and decommissioning expenditures (TRDE) 972.8 1,115.6 1,342.9 1,394.6 1,418.4 805.8

% of TRDE to total environmental protection expenditures 11.1% 12.8% 14.1% 12.9% 12.0% 9.6%

Oil & gas extraction industry total EP expenditures 2,796.6 2,820.6 3,991.6 4,702.9 6,470.3 3,689.3

% of oil & gas industry total reclamation expenditures 31.9% 32.3% 41.9% 43.7% 54.8% 43.8%

Oil & gas industry total reclamation expenditures 688.1 822.6 1,109.8 1,126.0 1,241.0 588.2

% of oil & gas industry reclamation expenditures to TRDE 70.7% 73.7% 82.6% 80.7% 87.5% 73.0%
aData are reported in millions of dollars or percentages, as appropriate. 
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Figure 3.  Breakdown of Canadian environmental protection expenditures in 2016 by activity. 

Figure 4.  Canadian expenditures on reclamation and decommissioning activities in 2016 by region. Data are shown as millions of dollars and 
percentages.
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In a 2014 review of 30 200 core SAR workers across 
Canada (a subset of the 379 000 SAR workers 
performing tasks that require environmental 
competency in one of the following four areas: 
environmental impact studies, phase 1 and phase 
2 site assessments, phase 3 remediation plans, or 
phase 3 reclamation plans), ECO Canada (2014) 
found that life scientists and related technicians 
formed the largest component of the core SAR 
workforce, with more than 10 800 workers, and 
that most core SAR workers were likely to be 
employed by the consulting industry (18%). Job 
vacancies for developing or implementing phase 
3 site restoration or reclamation plans constituted 
14% of total advertisements reviewed. The report 
noted that demand for SAR workers was highest 
in western Canada, especially Alberta.

ECO Canada (2017) projections for environmental 
employment in the SAR subsector (environmental 
protection) increased 17% from 2015 to 2024 
(1.7% per year; Table 2). According to English-
language job ads from 2014 to 2017, the top three 
job types in the SAR subsector were managers 
in financial and business services (NOC 012; see 
https://noc.esdc.gc.ca/Structure/ Hierarchyfec40 
ef66fc0 42b0b1164b87e2 8c735d?objectid=QW 
s n Z G f B 2 m p J a S B h U u P Y Y Q % 3 D % 3 D ) ;  
civil, mechanical, electrical, and chemical 
engineers (NOC 213; see https://noc.esd 
cgc .ca/St ruc ture/H ierarchy/4 f28c5abe2 
6d456692746bdd72f61 867?objectid=1L96mNtvg 
lXigx3hpbCL%2Fg%3D%3D); and lifescience 
professionals (NOC 212; see https:/noc.
esdc.gc.ca/StructureHierarchy/8de06f09 
eaab4b65a3beb22880549f4d?objectid=FLeU 
5B8lH0M EzewVlNYlww%3D%3D).

Regional
In a study of the economic impact of the aggregate 
(sand and gravel) industry in Alberta, the firm 
MNP LLP (2018) noted that in 2017 there were 
2 622 pits on private land and surface material 
leases on public land that employed a total of 2 
232 people (2 098 FTEs). Employment and salary 
figures for that study were derived from Natural 
Resources Canada (2018a).

On behalf of the Saskatchewan Industrial and Mining 
Suppliers Association, PricewaterhouseCoopers 

analyzed the economic impact of mining 
and energy suppliers in Saskatchewan 
(PricewaterhouseCoopers LLP 2019). They 
modeled the impact of 100% local spending, 
100% out-of-province spending, and 65% local 
spending (which represented the spending 
pattern current at the time); not surprisingly, local 
spending generated more provincial impact. The 
study also noted that Saskatchewan companies 
provide goods and services to out-of-province 
companies, which results in a positive economic 
impact for the province. Of note, the study found 
that 74% of spending by mining and energy 
operations in the province was for the purchase 
of goods and services (with the remaining 26% 
being for salaries and fuel); this figure reinforces 
the importance of the supply chain in the R&R 
economy. The report also provided a breakdown 
of revenues, by activity type, using data from 
a survey of association members. The most 
significant activity type by far was nonresidential 
building construction, at 59% of the total; there 
was no type that directly translated to reclamation 
or restoration activities.

Table 2. Canadian employment projections and English-language 
job advertisements for the site assessment and reclamation 
subsector

Year
Number 
of jobsa

Number of 
advertisements

2014 — 1 437b

2015 17 503 1 089b

2016 16 316 967b

2017 16 751 1 152b

2018 17 260 1 259c

2019 17 760 —

2020 18 269 —

2021 18 779 —

2022 19 312 —

2023 19 869 —

2024 20 450 —
aECO Canada (2017); bECO Canada (2018); cECO Canada (2019c); 200 of these 
advertisements were for jobs in Alberta.
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United States
Derr et al. (2005) provided guidance on monitoring 
the social and economic goals of forest restoration, 
as part of a series of handbooks on monitoring 
collaborative forest restoration projects. They 
noted that “forest restoration projects frequently 
have social, economic, and cultural goals as 
well as ecological goals. For instance, project 
partners may hope that their project will provide 
new jobs and reduce local unemployment” (Derr 
et al. 2005, p. 1). Sundstrom et al. (2011) also 
produced a guide on monitoring the economic 
impacts of restoration projects. The guide was 
intended to support a variety of community-
based organizations interested in developing a 
better understanding of the jobs and economic 
opportunities supported by forest and watershed 
restoration.

Moseley (2007) provided a guide to conducting 
a workforce assessment to determine the types 
and amount of forest restoration work undertaken 
in a region, the businesses contracted to perform 
that work, and workers hired to do the work. 
Such an assessment can be used to inform 
local communities about possible economic 
opportunities.

National
BenDor et al. (2015b) defined and evaluated 
the scope and scale of the restoration economy 
in the United States by reviewing the available 
literature. Acknowledging the various definitions 
in the literature, these authors adopted the 
following definition for the purposes of their 
project: “any combination of activities intended to 
result in ecological uplift and improve ecosystem 
health. These activities may include conservation 
activities – such as the purchase of conservation 
easements, land acquisition, or transfer of 
water rights – only when such investments are 
a part of a larger restoration endeavor.” As a 
result, they defined the restoration sector as 
“the set of economic activities that contribute to 
restoration, from project planning, engineering 
and legal services, to intermediate suppliers of 
inputs, to on-the-ground earthmoving, forestry, 
landscaping work, and ecological monitoring.” 
The authors then reviewed federal and state 
restoration expenditures from 2011 to 2013 and 
cataloged the various public and private sources 
of restoration demand. They found 25 federal 

statutes that were driving restoration work, which 
in turn had guided 134 restoration programs and 
at least 1 118 restoration projects since 2000. 
Budget information was not available for many 
of the programs and projects, but the authors 
summarized the existing information, which 
showed federal appropriations of US$1 billion in 
2011 (mean project allocation, US$167 million), 
increasing to US$2.8 billion in 2012 (mean project 
allocation, US$165 million), and declining to US$2 
billion in 2013 (mean project allocation, US$252 
million). At the state level, there had been 502 
restoration programs leading to 704 projects since 
2000. The average budget for projects in 2012 
for which data were available was US$17.7 million 
(range US$6 000 to US$980 million). The authors 
noted that the number of jobs created per US$1 
million invested in various restoration project 
types at the county, state, or federal level ranged 
from 6.8 to 39.7. Economic benefits tended to be 
local and were strongly affected by the location 
(geographic and environmental) and the scale of 
the project.

As a follow-up study, BenDor et al. (2015a) 
conducted a national survey of businesses that 
participate in restoration work to estimate the total 
sales and number of jobs directly associated with 
the restoration economy. They applied the survey 
results in a national input–output economic model 
(IMPLAN 3.1; https://www.implan.com/). Their 
2014 survey targeted 5 805 firms involved in 
publicly funded restoration projects and 550 firms 
involved in private restoration projects, and they 
received 250 responses, for an overall response 
rate of 14.8%. The following were some of the 
key findings:

• Median firm size was 13 FTEs and 3 part-
time workers; however, the mean size was 
807 employees, indicating a highly skewed 
data set.

The [US] domestic ecological restoration 
sector directly employs ~ 126 000 workers 
and generates ~ $9.5 billion in economic 
output (sales) annually. This activity supports 
an additional 95 000 jobs and $15 billion in 
economic output through indirect (business-
to-business) linkages and increased household 
spending.

—BenDor et al. (2015a, p. 1)
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• More than half of the firms had existed for 
longer than 20 years.

• Planning, design, and engineering (24%) and 
physical restoration (24%) represented the 
primary business functions of respondents, 
whereas aquatic and riparian restoration and 
management (18%), wetland restoration 
and management (13%), and cleanups 
and contamination management (13%) 
represented the main types of restoration 
work.

• Annual revenue per firm was US$11.65 
million, with 57% of respondents indicating 
their work had increased over the past 5 
years (26% had a decline in revenue, and 
16% had the same revenue).

• Using weighted sales revenues for 2014 from 
the North American Industry Classification 
System, the authors estimated restoration 
economic output at US$9.47 billion, 
generating 126 111 direct jobs and an 
average annual income per job of US$49 
734. Total output per job was US$75 170 
(less than the construction industry but more 
than retail). Indirect employment amounted 
to 26 444 jobs and US$4.61 billion in 
economic output.

Regional
Ellison et al. (2010) developed a profile of businesses 
engaged in forest and watershed management in 
Oregon, based on 180 survey responses. They 
compared contractors according to their primary 
customer base (federal versus nonfederal), 
as well as the type of work performed (labor-
intensive, equipment-intensive, or technical). 
The authors found that 29% of the contractors 
worked predominantly on federal contracts, 46% 
on nonfederal contracts, and the remainder on a 
mix. About 68% were small businesses (revenue 
< US$1 million/year), and 86% indicated that 
their work was seasonal. Businesses were evenly 
split as to whether opportunities had increased or 
decreased (40% each) over the period from 2000 
to 2010; however, the responses varied by primary 
client, with those doing federal work experiencing 
a decrease, and those doing nonfederal work 
experiencing an increase. 

Davis et al. (2011) examined the economic impact 
of forest and watershed restoration work in 

Oregon’s South Coast. From 2001 to 2010, about 
US$57.6 million was spent on road projects and in-
stream and upland enhancement projects, 75% of 
which came from federal funding agencies. Local 
contractors captured 24% of the federally funded 
work. Overall, restoration projects contributed 
an average of 73 local jobs per year — 43 direct 
and 30 indirect — and more than US$32 million 
in economic benefits. The authors made several 
recommendations to expand the local economic 
impacts of the restoration industry, including 
“raising the visibility of the restoration industry to 
the public and to decision-makers, and quantifying 
the environmental gains of restoration.”

It is important for restoration practitioners 
to be able to quantify the economic impacts 
of individual restoration projects in order 
to communicate the contribution of these 
activities to local and national stakeholders.

—Thomas et al. (2016, p. 2)

Thomas et al. (2016) evaluated the local and 
regional economic impact of 21 US Department 
of the Interior restoration projects; of these 
projects, only 10 would meet the definition of 
restoration used in the current study. The authors 
estimated that between 13 and 32 job-years 
and between US$2.2 million and US$3.4 million 
in total economic output are contributed to the 
nation’s economy for every US$1 million invested 
in ecosystem restoration. The authors provided a 
table showing the economic value of purchases 
across a supply chain for a single restoration 
project in Utah. Wages represented the single 
largest expenditure for the project (37%), with 
the rest spent on supplies and services (for 
example, purchase and deployment of seed was 
14.7% of total project cost). One of the biggest 
hurdles in conducting the study was gathering 
cost information. On the basis of their experience, 
the authors recommended that cost data be 
gathered and reported for all restoration projects, 
so that future application of the economic models 
used in their study would be more accurate. An 
additional hurdle noted by Thomas et al. (2016) 
is one also found in designing the survey for the 
current project: that of defining terms so that 
respondents understand the survey questions and 
provide consistent data.
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International Studies
Aronson et al. (2010) searched for papers 
published between 2000 and 2008 in 13 “leading” 
journals (but not the grey literature) with the 
word “restoration” or “rehabilitation” in the title. 
Interestingly, they noted that “rehabilitation 
sometimes refers to activities closer to ecological 
engineering or reclamation than to ecological 
restoration, sensu the SER.” They identified 
and reviewed 1 582 peer-reviewed ecological 
restoration research papers from these 13 
leading journals to determine whether restoration 
scientists and practitioners used their projects 
to demonstrate the benefits of restoration. They 
conducted the review because they could find 
no other published studies linking restoration 
to socioeconomic benefits or public policy. The 
authors found that most studies were conducted 
in high-income countries (as defined by the World 
Bank) and were conducted with a bias toward 
landscape- and ecosystem-scale restoration, 
as opposed to smaller projects, likely related 
to the ability of those countries to afford the 
research. They also noted that most of the 

research was conducted by academic institutions, 
followed by government agencies; however, they 
acknowledged that excluding the grey literature 
would lead to underrepresentation of work done 
by non-academics (e.g., industry). Most of the 
studies focused on forested or aquatic ecosystems 
and involved active restoration (e.g., seeding, 
planting, preparation) rather than passive 
methods (e.g., removing or stopping the cause 
of damage). Only 3% of the studies reported 
the use of interviews with stakeholders to assess 
perceptions of the success of the restoration 
efforts, and less than 10% discussed the policy 
implications of the research programs (and most 
of those focused on recommendations for best 
practices, rather than specific policies).

Whenever possible, authors of papers and 
reports should be encouraged to mention 
or discuss specific policies, financing, and/
or funding opportunities that exist to finance 
restoration.

—Aronson et al. (2010)
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The following notes are provided to aid in 
interpreting the survey results presented in this 
section:

• Not all respondents answered every 
question. The number of responses ranged 
from a low of 72 to a high of 112. For each of 
the figures below, the number of respondents 
who answered the question is noted.

• Some of the questions allowed for multiple 
responses; in those cases, the n value 
indicates the number of respondents while 
the explanatory text refers to percentages 
in relation to the total number of responses 
(e.g., if 50 respondents each selected three 
responses for a given question, n = 50 and 
number of responses = 150).

• For purposes of figure labels, some response 
options have been shortened. The complete 
text of each response option is provided in 
the original survey (Appendix 1). 

• For the most part, the figures below provide 
data in terms of numbers of respondents or 
responses; in some cases, the explanatory 
text will also use percentages.

Profile of Respondents
In total, 115 respondents provided survey input 
(Figure 5), of whom 108 reported conducting R&R 

activities (solely or in addition to decommissioning 
and remediation [D&R] activities). For the seven 
remaining responses, some information was 
included in the analysis, as follows:

• Three respondents reported doing D&R work 
only. Two of these respondents exited the 
survey after responding to the first question, 
and their data were not included for further 
analysis; the third respondent completed the 
remaining questions, and this person’s data 
were included for further analysis.

• Three respondents did not indicate the type 
of work in which they were involved but 
completed the rest of the survey, so their 
responses were included for further analysis.

• One respondent reporting doing only R&R 
work but did not complete the rest of the 
survey; this person’s response is included in 
Figure 5, but no other data were available for 
further analysis.

As a result, a total of 112 responses form the 
basis for the survey results reported below. 
Figure 6 shows the distribution of the 112 R&R 
respondents by affiliation; consultants (43%) 
and industry (29%) were the main categories of 
respondents.

SURVEY RESULTS
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Figure 5.  Number of respondents conducting reclamation and restoration (R&R) activities or decommissioning and remediation (D&R) 
activities or both (n = 115).

Figure 6.  Distribution of survey respondents by affiliation (n = 112).
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R&R Land Types
Figure 7 shows the distribution of R&R land 
types on which the survey respondents reported 
working. Reclamation land types accounted for 
70% of the 664 selections made by respondents. 
Not surprisingly, well sites, industrial pipelines, 
and batteries (upstream oil and gas sites) were 
the primary reclamation land type (accounting 
for 10.8% the total responses or 15.5% of 
reclamation land type responses), followed by oil 
production sites (6.8% or 11.6%, respectively). 
Habitat enhancement and wetland mitigation 
were the primary restoration land types reported 
(accounting for 4.7% each of the total responses 
or 15.6% of the restoration land type responses).

Borrow excavations are a very specific type 
of disturbed land associated only with Alberta 
Transportation projects (see definition below, from 
the Conservation and Reclamation Regulation 
[Government of Alberta 1993]); therefore, the 
number of respondents who stated that they 
worked on this type of disturbance was surprising. 
It is possible that some of the respondents were 
referring to borrow pits associated with other 
types of disturbance, such as well sites and in 

situ operations. The official definition of a borrow 
excavation is as follows:

1(b.1) “borrow excavation” means an excavation 
in the surface made solely for the purpose of 
removing borrow material for

(i) the construction of the sub-base for a specific 
roadway project, or

(ii) the construction of a dam, canal, dike, 
structure or erosion protection works 
associated with a provincial water 
management infrastructure project

and includes any associated infrastructure 
connected with the borrow excavation.

Figure 8 shows the reclamation or restoration land 
types that survey respondents reported as their 
primary area of business. Upstream oil and gas was 
the primary reclamation business (54% of total 
responses or 64.3% of the 84 reclamation land 
type responses), and forest cutblock revegetation 
was the primary restoration business (10.2% of 
total responses or 45.8% of the 24 restoration 
land type responses).

Figure 7.  Reclamation or restoration land types on which survey respondents reported working (n = 109). Respondents were allowed to report 
multiple land types (number of responses = 664). Refer to the Glossary for definitions of the terms “reclamation land type” and “restoration 
land type.” Refer to Methods section for the complete list of land types.
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Figure 8.  Disturbed land types representing primary area of business for survey respondents (n = 108). Refer to Methods section for the 
complete list of land types.

Figure 9.  Reclamation and restoration activity types identified by survey respondents (n = 112). Respondents were allowed to report multiple 
activity types (number of responses = 832). Refer to Methods section for the complete list of activity types.
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The 112 survey respondents identified a total of 
832 R&R activity types in which they were involved, 
of which planning (10%) and revegetation (9.9%) 
were most frequently selected (Figure 9). The 
large number of respondents and the wide range 
of R&R activities on which they worked illustrate 
the extent of skills and knowledge required of R&R 
practitioners. The strong emphasis on planning 
confirms the maturation of the industry beyond 
its roots in “boots-on-the-ground” fieldwork to a 
full-service industry, and mirrors the US survey 
results reported by BenDor et al. (2015a).

As described above and noted in the survey 
instructions (Appendix 1), the intent was to have 
respondents provide answers for their entire 
Alberta operations (i.e., at the corporate or 
ministry level), rather than by office or region. 
However, it can be inferred that at least some 

of the respondents answered at the level of 
their office or region, because six respondents 
identified issuance of reclamation certificates as 
part of their business, whereas a maximum of 
three provincial entities are authorized to issue 
such certificates: Alberta Environment and Parks, 
the Alberta Energy Regulator (AER), and possibly 
Indian Oil and Gas Canada (see https://www.
pgic-iogc.gc.ca/eng/1100110010401/110011001
0402). 

Respondents identified planning (15.6% of the 
832 responses) and revegetation (14.7%) as their 
primary R&R activities (Figure 10).

Respondents indicated that R&R work was broadly 
distributed across the regions of the province 
(Figure 11), with most respondents working in 
areas of forested land (26.4%) or agricultural 
land (19.4%).

Figure 10.  Primary reclamation and restoration activity types identified by survey respondents (n = 109). Refer to Methods section for the 
complete list of activity types.
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Figure 11.  Regions of Alberta where respondents conducted reclamation and restoration activities (n = 106). Data in this figure are based on 
all activities reported (number of responses = 356).

Figure 12.  Primary region of Alberta where respondents conducted reclamation and restoration activities (n = 106).

Consistent with the results in Figure 11, most 
respondents (61.3%) listed the forested region as 
their primary area of work (Figure 12).

Not surprisingly, respondents indicated that more 
R&R work was done on public (35.7%) and private 
(17.9%) lands than on specific types, such as lands 
overseen by the Special Areas Board, federal land, 

or Indian Reserves (Figure 13), although the latter 
categories were well represented.

Most respondents (67%) listed provincial Crown 
land as their primary work area (Figure 14). Only 
one respondent (a consultant) selected a land type 
other than public or private land as their primary 
work location.
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Respondents noted several primary drivers of their 
R&R work (Figure 15), the most common being 
the general requirements of the EPEA (36.8%), 
followed by organizational commitment (15.1%). 
In designing the survey, the “organizational 
commitment” option was included for the benefit 
of not-for-profit organizations. Interestingly 

however, of the 16 respondents who selected 
“organizational commitment,” only three were 
associations or organizations; of the remaining 
respondents, six were consultants, four were from 
industry, two were from government, and one was 
a service provider.

Figure 14.  Primary land type where respondents reported working (n = 103).

Figure 13.  Land types where respondents reported working (n = 106). Respondents could report multiple land types (number of responses = 280).
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Figure 15.  Primary drivers for reclamation and restoration activities (n = 106). For the complete list of potential drivers, see question 11 in the 
survey (Appendix 1).

Figure 16.  Number of staff employed in reclamation and restoration (R&R) activities (n = 97). Not shown in the chart are two additional 
responses: “several hundred” and “variable.” Note: The right-most section of the x-axis is not shown to scale; the last five bars represent the 
number of respondents who reported 70, 80, 200, 300, and 400 employees, respectively.



 25 NOR-X-429

Economic Impact of R&R  
Activities in Alberta

Human Resources
Respondents reported staff numbers working on 
R&R activities ranging from one to 400; however, 
80% of respondents had 20 or fewer R&R staff 
(Figure 16). The number of FTEs ranged from less 
than one to 150 (Figure 17); however, 78% of 
respondents had fewer than 20 FTEs. A total of  
2 056 staff members were reported to be working 
on R&R activities, representing a total of 1 488 
FTEs; these data indicate that R&R work is less 
than full time for many people. It is likely that these 
numbers are lower than the actual data for people 
working on R&R activities in Alberta, given that 802 
members of the Alberta Institute of Agrologists 
(one of seven professional organizations eligible 
to provide sign-off on applications for well-site 
reclamation certificates [Alberta Environment and 
Parks 2019]) indicate reclamation as an area of 
practice (Alberta Institute of Agrologists; personal 
communication), and there are frequently more 
than 500 delegates at annual meetings of the 
Alberta Chapter of the CLRA who work on both 
reclamation and restoration.

More than half of the respondents (55/100) 
reported that their staffing levels did not change 
over the course of the year, but there still appears 
to be a fair amount of seasonal work in the 
industry.

When asked about their engagement with 
Indigenous people and companies, 40% of 
respondents indicated some level of engagement 
(Figure 18) (but see additional information 
below, based on responses of “Other,” which 
indicate a much higher degree of interaction). 
Of the specified methods of interaction, 16.2% 
of respondents reported purchasing services and 
15.2% reported employing Indigenous people and 
companies.

The 34 respondents who selected “Other” in 
response to the question about interactions with 
Indigenous people and companies provided the 
following comments below. 

• We engage with Indigenous people and 
companies for services and supplies. We 
have Indigenous employees.

• I would like to select both employment and 

purchase services.

• We are typically hired by them.

• Work with them.

• Use Indigenous group of companies 
(construction equipment).

• Employment, collaboration, service 
providers, etc.

• Employment AND purchase services.

• Employment and Other – Indigenous 
Reclamation Planning Group, Community 
Benefit Agreements.

• Sell product and equipment.

• Pay a % of receipts to work on reserve lands.

• Training, employment and capacity building, 
involvement in research projects.

• Most of our clients are Indigenous 
communities. We train in reclamation and 
provide capacity building and support 
while they begin restoring their traditional 
territories.

• Through Industrial Relations Committee and 
Community Advisory Groups plus contracted 
services for operational reclamation.

• Teach environmental classes.

• Participation in training events, workshops, 
etc.

• Provide university / college environmental 
reclamation and remediation training.

• Involved at Board level and sometimes 
project level.

• Grant opportunities.

• The companies are required to consult with 
Indigenous groups as part of their forest 
management planning process.

• Consultation – 7 responses with additional 
explanation, including: liaison as required; 
regarding traditional land use; on Metis 
crown reclamation sites; with First Nations 
and Metis in the oil sands.

Notably, several respondents indicated that the 
question allowed only one response or used this 
option to specify multiple responses, some of 
which were the same as certain answer options 
provided; however, because the options not 
specifically selected, they are not represented in 
Figure 18).

When asked how many FTEs were held by 
Indigenous people employed in their organization, 
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Figure 17.  Number of full-time equivalent (FTE) positions in reclamation and restoration (R&R) activities (n = 93). Note: The first bar on the left 
represents the number of respondents who indicated less than 1 FTE employed in this area. The right-most section of the x-axis is not shown 
to scale; the last five bars represent the number of respondents who reported 70, 80, 90, 100, and 150 FTEs, respectively. Responses of 1.8 
and 2.5 were rounded up to the next whole number. One additional respondent indicated that the number of FTEs in this area was variable.

Figure 18.  Method of interaction with Indigenous people and companies (n = 99).
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most respondents (56/85) stated that they do not 
employ Indigenous people (four did not know or 
were unsure, and one indicated that it varies by 
the job). Among the 19 respondents who reported 
employing Indigenous people, the number of FTEs 
ranged from 0.1 to 10 (mean 2.5 FTE).

Financial Resources
Most respondents (55.7%) reported spending 
more of their R&R funds internally (i.e., staff 
expenses and work done using the company’s 
own equipment and supplies) than externally 

(i.e., paying others through contracts, 
subcontracts, grants, and purchases) (Figure 19). 
In addition, more respondents reported spending 
100% internally than reported spending 100% 
externally. Figure 20 shows the breakdown of the 
59 respondent types spending more than 50% of 
their funds internally, while Figure 21 shows the 
breakdown of the 51 respondent types spending 
more than 50% of their funds externally. Both 
consultants and industry reported spending in 
both categories, but consultants were more likely 
to spend internally.

Figure 19.  Ratio of internal to external spending on reclamation and restoration activities (n = 88).
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Figure 20.  Breakdown of spending by respondent type, for those spending more than 50% of their funds internally (n = 59).

Figure 21.  Breakdown of spending by respondent type, for those spending more than 50% of their funds externally (n = 51).
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When asked about trends in revenue over the past 
5 years, the greatest proportion (35.3%) reported 
that revenue had fluctuated (Figure 22).

There was a fairly even distribution among 
response options for factors having the greatest 
impact on a change in revenue (increase, decrease, 
or fluctuation), except for number of qualified 
staff available, which was selected by only a few 

respondents (Figure 23). For this question, the 13 
respondents who selected “Other”, the instability 
of the economy and the oil patch crashing were 
the primary drivers.

When asked about trends in expenses over the 
past 5 years, the greatest proportion (38.6%) 
reported an increase.

Figure 22.  Change in reclamation and restoration (R&R) revenue in the past 5 years (n = 85).
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The primary factor having an impact on an 
increase, a decrease, or fluctuation in R&R 
expenses was the amount of work needed or 

Figure 23.  Factor having the greatest impact on a change in reclamation and restoration (R&R) revenue in the past 5 years (n = 78).

Figure 24.  Change in reclamation and restoration (R&R) expenses in the past 5 years (n = 88).

available in the province (24.7%), followed by 
changes in government regulation or policy 
(23.3%) (Figure 25).
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Figure 25.  Factor having the greatest impact on a change in reclamation and restoration (R&R) expenses in the past 5 years (n = 73).

Figure 26.  Expected change in future workload (n = 89).

For this question, the 9 respondents who selected 
“Other”, economic downturn, inflation, life cycle 
of assets and increased bureaucracy were the 
primary factors. 

When asked if their current business plan or 
budget forecast for the next 2 to 5 years assumed 
an increased, decreased, or similar workload, 
the greatest proportion reported anticipating an 
increased workload (Figure 26).

The factor most often cited as being responsible 
for an anticipated increase or decrease in workload 
was the amount of work needed or available in the 
province (26.4%), followed by a change in

government regulation or policy (20.8%) (Figure 
27). For this question, the 10 respondents who 
selected “Other” economy downturn, complex 
government regulation, life cycle of assets, 
retirement and restoration of wildland fire areas 
were the primary factors.

Respondents that provide money to others 
(e.g., through contracts, subcontracts, grants, 
or purchases) to perform or to help with R&R 
activities mostly direct these funds to consultants 
(30.5%) or service providers (26.8%) (Figure 
28). Notably, 8.5% of respondents stated that 
they did not provide funds to others.
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Figure 27.  Factor having the greatest influence on expected change in future workload (n = 72).

Figure 28.  Entities to which respondents directed reclamation and restoration (R&R) funds (n = 84).
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Among respondents who reported receiving 
funds from other entities, the greatest proportion 
received funds from industry (32%), followed 
by government, regulator, or the Orphan Well 
Association (20.4%) (Figure 29). Notably, 15% 
of respondents reported that they did not receive 
any funds from other entities. No respondents 
indicated receipt of funds from members; from this, 
it was inferred that no responses were received 
from professional regulatory organizations (e.g., 
Alberta Institute of Agrologists, Association of 
Alberta Forest Management Professionals) or 
from practitioner organizations (e.g., CLRA, SER). 
The lack of response from these organizations is 
unfortunate, given their key role in the delivery of 
R&R work in Alberta.

Sixty respondents reported R&R revenues in fiscal 
year 2018-2019 (Figure.30), with the largest 
proportion of those responses (15.9%) being 
concentrated in the range from $1 to $50 000, 
followed by a similar proportion (14.6%) in the 
range of $1 million to $5 million.

Eighty-four respondents reported R&R expenses 
in fiscal year 2018-2019 (Figure 31), with the 
largest proportion of those responses (21.2%) 
being concentrated in the range of $1 to $50 000, 
and a similar proportion (20%) in the range of $1 
million to $5 million.

Figure 29.  Sources of reclamation and restoration (R&R) funds received by respondents (n = 84). Orphan = Orphan Well Association.
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Figure 30.  Distribution of reported reclamation and restoration (R&R) revenues in fiscal year 2018-2019 (n = 82).

Figure 31.  Distribution of reported reclamation and restoration (R&R) expenses in fiscal year 2018-2019 (n = 85).
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This study involved examination of a subset of 
the broader concept of environmental goods 
and services, which is defined as the economic 
value of the benefits and processes that come 
from the environment (Ehrlich and Ehrlich 1981). 
Activities within the R&R economy restore some 
environmental goods and services, but the focus 
of the latter tends to be on restoration rather than 
reclamation (i.e., the work required to reclaim 
the environment to a prescribed standard within 
legislation or regulation). Herein lies a gap in the 
literature. This gap was affirmed by Aronson et 
al. (2010), where they noted that other literature 
(Ruiz-Jaen and Aide 2005; Weiher 2007; Benayas 
et al. 2009) is more concerned about the 
enrichment of ecosystem services and biodiversity 
that results from ecological restoration. It seems 
ironic that although the literature focuses on 
proving the economic value of ecological goods 
and services, as a way of justifying or incentivizing 
the costs of R&R activities, these same studies do 
not offer a clear picture or analysis of the R&R 
economy. The survey results reported here point 
to the importance of a better understanding of the 
R&R economy, which will assist decision makers.

As the earlier analysis of Statistics Canada 
data showed, statistical and economic data for 
evaluating the R&R economy are not readily 
available for this country. The survey data 
reported here give only a high-level perspective, 
but they do show that the strength of the R&R 
economy largely reflects, and is a result of, the 
regulatory framework that exists in resource-
rich provinces. The current direction of Statistics 
Canada seems to follow the program set out by 
the United Nations SEEA (United Nations 2014, 
2020), which focuses on measuring or accounting 
for the value of environmental goods and services. 
As such, it is unsurprising that R&R economy data 
reflecting R&R work required by regulation will, 
most likely, continue to omit the greater depth 
and scope required for a good understanding of 
the R&R economy. 

This need not be the case. Previous authors 
have suggested several reasons why a greater 
emphasis on gathering data and measuring the 
R&R economy would be beneficial for promoting 

more activity in this sector. For example, Statistics 
Canada’s current reporting of the R&R economy 
derives from one of the guiding principles for 
environmental protection in Canada, the principle 
that “the polluter pays,” which states “that users 
and producers of pollutants and wastes should 
bear the responsibility for their actions. Companies 
or people that pollute should pay the costs they 
impose on society” (Government of Canada 2019). 
As accounting methods based on International 
Financial Reporting Standards continue to evolve, 
liabilities for polluting the environment will become 
more transparent in companies’ financial accounts, 
and these liabilities will eventually be offset by R&R 
expenditures (Schneider 2011). Currently, high-
level aggregated data exist for both liabilities and 
the R&R economy, but if Statistics Canada were to 
expand the scope and depth of its data collection, 
it would create a valuable opportunity to combine 
the two and disaggregate the data to more useful 
policy levels. Such a change in approach certainly 
would benefit decision-makers.

A second driver that would benefit from a more 
concerted and focused effort to collect data on the 
R&R economy comes from the Porter Hypothesis 
(Porter 1991). Nearly a decade ago, Ambec et al. 
(2013) suggested that the traditional paradigm 
about environmental protection legislation and 
regulation is that they represent an additional 
cost to companies and have the effect of eroding 
international competitiveness. So, in the case of 
the R&R economy, this expense is seen as a cost 
center for a firm, needed only to fulfill legal and 
regulatory requirements. Porter and van der Linde 
(1995) took a different perspective, suggesting 
that environmental regulations can “trigger 
innovation that may partially or more than 
fully offset the costs of complying with them.” 
For example, innovations, called “innovation 
offsets,” that are employed upstream or earlier 
in production processes may result in less impact 
on the environment, thus reducing the cost that 
occurs in the R&R economy. In other words, the 
value of the R&R economy lies not only in the 
economic stimulus that it provides but also in the 
innovations that are produced, both upstream 
in a company’s production processes and later 
through innovations in the actual R&R processes 

DISCUSSION AND IMPLICATIONS
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and products. Porter and van der Linde (1995) 
also suggested that regulations may serve to 
signal resource inefficiencies that could reduce 
the need for R&R, reduce investment uncertainty, 
and enable greater data gathering, which can be 
beneficial to the industry as a whole.

The crux of the Porter Hypothesis is its suggestion 
of a Pareto improvement of not only reducing 
the environmental footprint (thus reducing the 
amount of R&R required) but also increasing 
competitiveness and profits. The Pareto principle 
(also known as the 80/20 rule) states that, 
for many events, roughly 80% of the effects 
come from 20% of the causes (https://www.
investopedia.com/terms/p/paretoprinciple.asp). 
Notably, though, the Porter Hypothesis does not 
say that all regulations will lead to innovation, 
only that well-designed regulations might have 
this outcome or effect, nor does it state that 
innovations will completely offset a regulation.

Since it was first proposed, the Porter Hypothesis 
has been the subject of many studies (see the 
appendixes in Ambec et al. [2013] for an extensive 
sampling) testing both its underlying theories 
and its empirical realities. These studies would 
seem to be concerned with processes that are 
more directly connected in space and time. For 
example, there are many studies on the impacts 
of emissions regulation and the corresponding 
innovations in emissions abatement technology. 
Conversely, the planning and development of a 
mine site and its subsequent closure (the latter 
of which will affect the R&R economy) are often 
separated by decades of time, thus reducing the 
potential effect of a Porter Hypothesis approach. 
However, the environmental impact assessments 
now required by regulations are closing this gap. 
Unfortunately, the data are often not tracked or 
may be available only through individual case 
studies. In other words, the foregoing is another 
example in which the true value of the R&R 
economy is masked.

A final driver to improve data collection for 
understanding the impact of the R&R economy 
is the move to alternative post-closure land uses 
for industrial sites. Although a dominant focus 
of R&R is on final reclamation to the original 

land use(s) and ecological conditions, there is 
the recognition that the goal of reclamation is 
sometimes alternative end uses. Such activities 
extend the economic and financial impacts of R&R 
beyond the environmental goods and services 
inherent in ecological restoration alone. Such 
repurposing involves not only the land itself, but 
also the possible reuse of site infrastructure. 
Finucane and Tarnowy (2019) found limited 
mention of repurposing of infrastructure in the 
literature but noted that such repurposing is now 
being considered as part of the R&R economy. 
Pearman (2009) suggested that R&R efforts need 
to consider more alternatives for project end-
of-life that could extend the impact of the R&R 
economy. For example, in Alberta, the bison herd 
at Syncrude’s Mildred Lake Mine might someday 
be a commercially viable herd that the Fort McKay 
First Nation could manage (Thurton 2018). More 
famous examples of extending the R&R economy 
include the Butchart Gardens in Victoria, BC; 
the Zollverein site in Essen, Germany; and the 
Eden Project in Cornwall, England. Coppin (2013) 
contended, however, that the potential for such 
developments is limited, possibly at a ratio of 
1:10. In any case, the potential remains, yet 
there are limited data and literature available to 
describe this further aspect of the R&R economy.

Future Workload and Opportunities

Several published sources provide insights into the 
future R&R workload in the province. The provincial 
government collects financial security deposits 
from a variety of industrial sectors to ensure 
that disturbed sites are reclaimed (Government 
of Alberta 1971, 1993, 2000a, 2000b, 2011). 
Depending on the legislation and the sector, the 
security amount is assessed as a flat rate (e.g., 
a certain amount per hectare disturbed), an 
estimated rate based on a standard cost formula, 
the estimated cost of current reclamation, or the 
estimated cost of future reclamation (Table 3). For 
the purposes of the current project, the security 
held represents an estimate of some portion of 
the future reclamation workload in the province. 
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Table 3.  Financial security held for various industrial disturbances in Alberta

Activity Amount  
($ millions)

Reference Legislation Documentation Comments

Oil sands 
mines and 
processing 
plants

939.3 Alberta Energy 
Regulator (2019b)

EPEAa 
(Government of 
Alberta 2000a)

Mine Financial Security Program 
Standard (Alberta Energy 
Regulator 2014)

Approximately $30.8 billion liability 
estimate for oil sands mines and 
processing plants after subtraction 
of current coal mine security from 
Alberta Energy Regulator (Alberta 
Energy Regulator 2019a).

CRRb 
(Government of 
Alberta 1993)

Guide to the Mine Financial 
Security Program (Alberta Energy 
Regulator 2017)

Liability estimates include plant site 
decommissioning and remediation; 
reclamation costs will be significantly 
lower.

Coal 
mines and 
processing 
plants

533.8 Alberta Energy 
Regulator (2019b)

EPEA 
(Government of 
Alberta 2000a)

Mine Financial Security Program 
Standard (Alberta Energy 
Regulator 2014)

Security amounts include plant site 
decommissioning and remediation; 
reclamation costs will be lower.

CRR (Government 
of Alberta 1993)

Guide to the Mine Financial 
Security Program (Alberta Energy 
Regulator 2017)

Pits (sand 
and gravel) 
on private 
land

119.4 Alberta 
Environment and 
Parks (2018b)

EPEA 
(Government of 
Alberta 2000a)

Code of Practice for Pits 
(Government of Alberta 2004)

Applies to pits larger than 5 ha on 
private land; smaller private land pits 
do not require security.

Pits (sand 
and gravel) 
on public 
land

35.2 Government of 
Alberta (2018)

PLARc 
(Government of 
Alberta 2011)

Pits on public land are secured 
at $1 000/acre (Alberta 
Environment and Sustainable 
Resource Development 2015)

See Note 16 on p. 117 of the cited 
reference, under the heading 
“Miscellaneous General Trust 
(Lands).”

Quarries 6.79 Alberta 
Environment and 
Parks (2018b)

EPEA 
(Government of 
Alberta 2000a)

 not applicable Applies only to quarries with an 
EPEA approval (Government of 
Alberta 1993, 2003) therefore, some 
historical quarries (e.g., the Calgary 
– Banff corridor) are secured at lower 
rates under PLAd not EPEA

CRR (Government 
of Alberta 1993)

Well sites, 
large oil and 
gas facilities, 
and oilfield 
waste 
facilities

225.9 Alberta Energy 
Regulator (2019c)

Oil and Gas 
Conservation 
Rules 
(Government of 
Alberta 1971)

AER Directive 006 Licensee 
Liability Rating Program and 
Licence Transfer Process (Alberta 
Energy Regulator 2016a)

Estimated $30.9 billion liability 
(Alberta Energy Regulator 
2019c) includes costs of site 
decommissioning and remediation; 
reclamation costs will be lower.AER Directive 024: Large Facility 

Liability Management Program 
(Alberta Energy Regulator 2016b)

AER Directive 075: Oilfield Waste 
Liability Program (Alberta Energy 
Regulator 2016c)

aEPEA = Environmental Protection and Enhancement Act (Alberta); bCRR = Conservation and Reclamation Regulation (Alberta); cPLAR = Public Lands Administration 
Regulation (Alberta); dPLA = Public Lands Act (Alberta).
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The Orphan Well Association (Government of 
Alberta 2001) held 3 128 orphan wells at the end 
of March 2019, of which 2 151 required some level 
of reclamation effort (Orphan Well Association 
2019). In fiscal year 2018, approximately 24% of 
total association expenditures was for reclamation. 
Dachis et al. (2017) estimated the cost to reclaim 
3 200 orphan wells at between $129 million and 
$257 million.

Alberta’s draft caribou recovery plan noted the 
presence of 250 739 km of legacy seismic lines 
in the 15 caribou ranges in the province, of which 
approximately 150 000 km “are not fully capable 
of natural woody vegetation re-establishment, and 
therefore need some treatment(s) to encourage 
restoration” (Government of Alberta 2017a). 
The government’s goal is “to restore all legacy 
footprint in all caribou ranges over the next 40 
years” (Government of Alberta 2017b).

The development and implementation of urban 
forest management plans in several Alberta cities 
(Stantec 2010; City of Edmonton 2012; City of 
Brooks 2016; City of St. Albert 2017; City of 
Lethbridge 2019) offer opportunities for a variety 
of R&R practitioners, as does the increasing 
interest in urban naturalization (Rojas and Naeth 
2015; City of Calgary 2018; City of Edmonton 
2019) and naturalized storm water retention ponds 
(Strathcona County 2016; Alberta Environment 
and Parks 2018c).

Indigenous Employment
The R&R economy can benefit from continuing to 
engage Indigenous firms and hiring Indigenous 
employees, not only for their work abilities but also 
for their contributions to improving understanding 
of how traditional ecological knowledge could be 
incorporated into R &R projects (Alberta Chamber 
of Resources 2006; Trump 2013; Powter et al. 
2015):

• Indigenous firms are already engaged 
in R&R work in Alberta (e.g., Fort McKay 
Group of Companies LP [2019a, 2019b] and 
Backwoods Energy Services [2019]).

• Alberta corporations and institutions support 
Indigenous involvement (Etherington 
1993; Forest Products Sector Council 2011; 
Syncrude Canada Ltd. 2018; North American 
Construction Group 2019).

• There are a number of government and 
private sector organizations that assist with 
training and employment opportunities 
(Indigenous Services Canada 2018; TransAlta 
Corporation 2018; Aboriginal Environmental 
Services Network 2019; Aboriginal Job Board 
2019; ECO Canada 2019d; Government 
of Alberta 2019c; Oteenow Employment & 
Training Society 2019).

Greater emphasis should be placed on promoting 
awareness of the opportunities for Indigenous 
people and providing examples of success stories.

Expansion of the R&R Economy by Adding 
Disciplines
The historical emphasis for reclaimed and restored 
land has been on uses such as agriculture, forestry, 
and wildlife habitat, as well as (to a lesser extent) 
fisheries, recreation, and urban or industrial 
development. An increasing emphasis on urban 
naturalization, plus an emerging awareness of 
the importance of the visual impacts of reclaimed 
and restored sites, could provide opportunities 
for landscape architects to play a greater role in 
the R&R economy (Burley and Thomsen 1987; 
Paterson 1987a, 1987b; Green et al. 1992).

Alternative Approaches to R&R
Rather than focusing R&R efforts on returning 
to the same or other common land uses, people 
are starting to advocate for alternative uses of 
disturbed land that will simultaneously reduce 
reclamation costs, reduce construction costs, 
provide brownfield redevelopment opportunities, 
and provide ongoing lease rental payments to 
landowners (Orenstein 2020), including the 
following:

• solar energy development on well sites 
(Hirsche 2019; Gallant 2020) or coal mines 
(Morgan 2019);

• geothermal energy from old wells (Leitch and 
Switzer 2017; Weber 2017); and 

• biomass plantation on a coal mine that 
results in significant sequestration of carbon 
in both soils and woody biomass, mitigating 
climate change (Natural Resources Canada 
2019b).

There is also a growing interest in the concept 
of novel ecosystems as a goal for restoration 
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projects, despite some objections to this approach 
(Hobbs et al. 2009; Murcia et al. 2014). Murcia et 
al. (2014) defined a novel ecosystem as “a new 
species combination that arises spontaneously 
and irreversibly in response to anthropogenic 
land-use changes, species introductions, and 
climate change, without correspondence to any 
historic ecosystem.” To address this issue, at least 
in part, Naeth et al. (2012) proposed an entirely 
new soil order classification system, which 
acknowledges that some soils have been “highly 
modified or constructed by human activity.” Miller 
and Bestelmeyer (2016) suggested that three key 
aspects of the debate over the novel ecosystems 
concept are irreversible thresholds, non-native 
species, and the hybrid state. These authors 
integrated aspects of the novel ecosystems 
concept with other concepts from restoration 
ecology to create a decision tree for restoration 
activity. In a recent analysis of nearly 4 000 
ecological restoration articles published between 
1988 and 2017, Guan et al. (2019) suggested 
that “novel ecosystems are likely to become one 
of the most important research areas in the near 
future.” Hobbs et al. (2009) noted that these new 
ecosystems will challenge restoration practitioners 
to see the world differently and reset their goals.

Placing Provincial R&R Activities in the 
International Context
The global restoration movement is gaining 
momentum with many international commitments 
and initiatives such as the Convention on 
Biological Diversity Aichi Biodiversity Targets, the 
Bonn Challenge and the recent announcement 
of the United Nations Decade on Ecosystem 
Restoration (2021-2030). Canada has made 
several international environmental commitments 
that R&R activities could help to achieve (Mansuy 
et al. 2020). Examples of these commitments 
include the following:

• United Nations Sustainable Development 
Goal 15: “Protect, restore and promote 
sustainable use of terrestrial ecosystems, 
sustainably manage forests, and halt 
and reverse land degradation and halt 
biodiversity loss” (United Nations 2019a).

• United Nations Strategic Plan for Forests 
2017–2030, which includes a target to 
increase forest area by 3% worldwide by 
2030, signifying an increase of 120 million 

hectares (United Nations 2019b).

Mansuy et al. (2020) recently proposed a five-
phase framework “to stimulate a common vision 
and to support restoration activities at large 
in Canada.” One of the keys to success of such 
a framework will be translating the extensive 
expertise developed by reclamation practitioners 
into restoration programs. R&R practitioners and 
their respective organizations should become 
involved in any efforts to implement such a 
program, given their considerable knowledge 
and experience to support effective delivery. 
The R&R economy could also benefit from an 
increased visibility if integrated into the Canadian 
green economy as part of nature-based solutions 
(Mansuy 2020). 

Technology Development and Deployment
There is a developing interest in improving the 
efficiency of reclamation projects in Alberta. 
In 2018, InnoTech Alberta held a workshop for 
government and industry representatives to 
explore “potential solutions to facilitate reclamation 
for the current backlog of approximately 167 500 
oil and gas wellsites in Alberta that have yet to 
be reclaimed” (InnoTech Alberta 2018). The 
AER’s area-based closure program is an attempt 
to speed up reclamation of suspended wells by 
providing regulatory incentives to operators 
to coordinate abandonment and reclamation 
activities in defined regions (Alberta Energy 
Regulator 2018a, 2018b; Shauer 2019). Grant 
Thornton and JWN also explored opportunities for 
industry collaboration to streamline and improve 
business processes (Grant Thornton LLP 2018). 
The Clean Resource Innovation Network has been 
established as “an industry-led network that 
leverages the oil and gas industry’s strengths in 
large-scale industrial collaboration by aligning 
research and technology priorities, addressing 
gaps, and incenting innovation” (Clean Resource 
Innovation Network 2019). Of particular interest 
to R&R practitioners, this network will “invest 
to find and advance solutions mapped against 
industry priorities and … address environmental 
and cost competitiveness challenges.”

Many of Alberta’s disturbed sites are in remote 
regions with limited access, and there is 
increasing interest in the use of remote sensing 
for monitoring reclamation projects or selecting 
sites for reclamation audits under the well 
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site certification program. Geomatics Canada 
sponsored a multistakeholders workshop in 2015 
to review opportunities to improve Alberta’s 
regulatory decision-making (De Abreu et al. 
2015), including an emphasis on remote sensing. 
Rochdi et al. (2014) evaluated the application of 
remote sensing to assess reclamation status and 
success.

Recommendations
Restoration has a much lower public profile than 
reclamation in Alberta, yet it is an important 
component of the R&R economy. Greater effort 
is required to promote awareness of the scope 
and practice of restoration in the province, and 
there should be more educational opportunities 
specifically geared toward restoration. 

There is also an opportunity to connect local 
and provincial R&R work and expertise with 
the international environmental commitments 
that Canada has made. Such linkages will allow 
practitioners to see how they contribute to 
these international commitments and will give 
the province additional data to demonstrate 
its leadership in environmental management 
and sustainable development. Recognizing and 
strengthening these links will also position the 
R&R economy within the broader Canadian green 
economy.

Greater emphasis should be placed on promoting 
awareness of socio-economic opportunities for 
Indigenous people and publicizing examples of 
success stories. In addition, the participation and 
leadership of Indigenous Peoples in R&R activities 
could be strengthened considering the benefits 
of integrating traditional and local knowledge to 
improve restoration practices.

Considering the Government of Canada’s recent 
commitment to plant two billion trees by 2030 

as part of its climate action plan, it would be 
interesting to assess the impacts of this initiative 
on the R&R economy as well as for the creation 
of new socio-economic opportunities in the near 
future.

The survey should be repeated periodically in 
Alberta and should be expanded to include D&R, 
which are key components of the asset retirement 
process. With the benefit of hindsight, it is clear 
that several changes will be needed in future 
iterations of the survey to improve data collection 
and quality:

• Ensure that a response is required for all 
questions; include options such as “Not 
applicable” or “No opinion.”

• Question 2: Split “government” into three 
options: “provincial government,” “federal 
government,” and “municipal government.”

• Questions 3 and 4: Add landfills as a 
disturbed land type associated with 
restoration.

• Questions 5 and 6: Add financing / insuring 
R&R work.

• Question 15: Expand the list of response 
options to include training/education, 
outreach, consultation, and research, and 
allow multiple answers.

• Question 27: Subdivide the question into 
two, one question dealing with fixed costs 
(e.g., salaries, benefits, overhead) and the 
other dealing with variable costs (e.g., travel, 
subcontracts, supplies).

Consideration should be given to conducting the 
survey on a national basis. Doing so would require 
additional changes to the survey, to ensure 
relevance to R&R activities across the country, 
which in turn would mean that results of the 
national survey would not be directly comparable 
with the results of to the current provincial survey. 
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Afforestation
Planting of trees on land that has been used for 
a purpose other than forestry, most often old 
agricultural fields (Tree Canada 2015).

Economic impact
Immediate and long-term jobs and economic 
activity generated by a project (Thomas et al. 
2016).

Economic value
A measure of the benefits enjoyed by individuals 
or society from the use or existence of a good or 
service (Thomas et al. 2016).

National Occupational Classification (NOC)
Canadian system that groups and organizes 
occupations (Government of Alberta 2019a).

National Occupational Standards
A set of competency statements that describe the 
required skills and knowledge for different areas 
of practice. These standards serve as benchmarks 
for environmental professionals to measure their 
level of performance (ECO Canada 2013).

North American Industry Classification 
System
A comprehensive hierarchical system that 
Statistics Canada uses in labor market research 
to describe all economic activity (ECO Canada 
2013).

Oil production sites
Field production facilities that are used to recover 
oil or oil sands by drilling or other in situ recovery 
methods and in respect of which an approval is 
required under the [Environmental Protection 
and Enhancement Act] and the regulations, and 
includes injection or pumping facilities and any 
associated infrastructure (Government of Alberta 
1993). Often referred to as in situ operations.

Reclamation land(s)
Land in Alberta upon which any of the activities 
listed in section 1(t) of the Conservation and 

Reclamation Regulation (CRR) (Government of 
Alberta 1993) (and also listed below) take place. 
Although the CRR applies only to provincial land, 
for the purposes of this study the definition of 
reclamation lands includes federal land.

• Well sites, industrial pipelines, or batteries

• Oil production sites

• Municipal pipelines

• Telecommunication systems

• Transmission lines

• Coal mines

• Oil sands mines

• Pits (sand, gravel, clay, or marl)

• Borrow excavations

• Quarries

• Peat operations

• Roadways

• Exploration operations (coal and oil sands)

• Railways

• Industrial plant sites

• Renewable energy operations

Restoration land(s)
Land in Alberta upon which any of the following 
activities take place:

• Seismic lines

• Forest cutblock revegetation

• Revegetation of wildfire-damaged sites

• Revegetation of insect- and pest-damaged 
sites

• Habitat enhancement (terrestrial, wetland, or 
aquatic)

• Wetland mitigation or compensation as 
required under Alberta’s Wetland Policy

• Compensation lakes required under the 
federal Fisheries Act

• Carbon offset planting

GLOSSARY
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Reforestation
Planting trees on sites that have recently lost their 
forest cover (Tree Canada 2015). These sites may 
have been deforested by harvesting operations or 
by natural causes such as fire, wind, flooding, or 
insect infestation.

Replacement demand
Job demand generated by retirement and 
emigration (ECO Canada 2017). In 2013, ECO 
Canada projected that approximately 19% of the 
environmental workforce would retire in the next 
10 years (ECO Canada 2013).

Upstream oil and gas sites
Well sites, industrial pipelines, and batteries.

Urban forestry
The sustained planning, planting, protection, main-
tenance, management, and care of trees, forests, 

and greenspace, along with related resources 
in and around cities as well as communities for 
economic, environmental, social, and public 
health benefits for people (Tree Canada 2019).

Urban naturalization
An ecologically based approach to landscape 
management used to transform highly maintained 
land to a more natural condition (City of Edmonton 
2019).

A process for transforming an open space into one 
that reflects the naturally occurring landscape of 
the region. Naturalization includes the purposeful 
reintroduction of native plant species to an area 
to enhance the natural environment and increase 
biodiversity (City of Calgary 2018).
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Appendix 1:  Reclamation and Restoration Economy Survey

Supporters

1. SURVEY PURPOSE AND LOGISTICS 
Thank you for participating in our survey. Your feedback is important.

Survey purpose
This survey aims to document the scope, scale, and focus areas of the reclamation and restoration 
(R&R) economy in Alberta, and provide insights into the organizations (private and public) that bring 
added value in the broader Canadian R&R strategy.

The distinction between reclamation and restoration activities is drawn in Question 2 below, however 
please note that decommissioning and remediation activities are not part of this survey. If you only do 
decommissioning and remediation activities then please answer Question 1 and exit the survey.

Survey administration
Enviro Q&A Services (Chris Powter) and the Regulatory and Strategic Affairs Center (Richard Dixon) are 
conducting this survey on behalf of the Canadian Forest Service, Natural Resources Canada (Nicolas 
Mansuy: phone: (825) 510-1238, nicolas.mansuy@canada.ca).

Survey ethics and logistics
Responses to the survey will be kept anonymous, and all results will be aggregated so that people, 
companies, and organizations will not be discernible.

If you would prefer to get the survey in an alternate format (Word or pdf) or provide your responses  
by phone, please contact Chris Powter at enviroqas@shaw.ca.

We would appreciate your answering all of the questions. However, if there are some you are unable or 
unwilling to answer, we would still value your input – please answer as many as you can.

A report summarizing the results of the survey plus the background literature review will be available in 
2020. If you are interested in receiving a copy of this report please contact Chris Powter at enviroqas@
shaw.ca.

The survey is being distributed widely through many provincial organizations likely to have members 
involved to some extent in R&R activities to ensure we get the greatest number of responses. As a 
result, you may see the request to fill in the survey multiple times – we apologize for this and ask 
that you only complete the survey once. NOTE: we would also like to have a survey response from the 
organizations themselves, as well as their members since the role of the organizations is very important 
in the overall R&R Economy.



  NOR-X-429 56

There are 27 Questions in three categories (Background, Human Resources, Financial Information) and 
a final open comment question to complete the survey that should take 15 minutes of your time.

Who should respond
Where possible, the survey should be answered at the corporate, Ministry, or organization level for the 
province as a whole (i.e., not by individual regional offices or corporate/Ministry/organization divisions).

Survey preparation
To save time, we recommend having the following information available before beginning the survey

- number of staff involved in R&R activities

- number of full-time equivalents that equate to the staff numbers

- approximate value for R&R revenue and expenses for the last fiscal year

2. BACKGROUND 
The survey closes on December 20th, 2019.

Achieving reclamation or restoration goals and reducing environmental liability associated with industrial 
development can be very expensive. What is lost in these headline numbers is the economic output 
and jobs sustained through R&R activities and government oversight of those activities; in other words, 
the people and companies providing the reclamation and restoration services and products see this as 
business revenue, not as a cost centre.

The Canadian Forest Service (CFS) of Natural Resources Canada (NRCan) released a ten-year national 
research strategy to address cumulative effects occurring in Canada’s forests. Theme 4 is directly relevant 
to reclamation and restoration (R&R) practitioners and highlights the need to proactively develop tools 
to manage effectively and restore disturbed landscapes.

A better understanding of the R&R economy (in terms of economic outputs, jobs, and key players) will 
support expansion of the sector in Alberta, as well as provide greater public transparency surrounding 
this effort for mitigating the environmental impacts of industrial development as well as natural 
disturbances. In addition, improved understanding of the economic implications of R&R activities may 
provide increased incentive to develop innovative technologies and processes to improve reclamation 
and restoration efficiency.

3. BACKGROUND: TELL US ABOUT YOUR BUSINESS (Questions 1 to 11)

1. What is your involvement in decommissioning and remediation (D&R) work and 
reclamation and restoration (R&R) work?

    Our organization does D&R work only; it does not do any R&R work (check this box and exit 
survey)

    Our organization does both D&R work and R&R work (check this box and continue to answer 
R&R survey questions)

    Our organization does not do D&R work, we only do R&R work (check this box and continue 
to answer R&R survey questions)
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2. Which one of the following categories best describes your organization?

    Government

    Industry

    Consultant

    Academic

    Service provider (e.g., earth moving, 
tree planting, laboratory)

   Product sales (e.g., erosion control fabric, 
seed)

   Equipment sales and rentals (e.g., dozers)

   Association or organization (e.g., CLRA, SER, 
ESAA, AIA, CAPP, DUC)

3. In which of the following disturbed land types do you conduct R&R activities? Select 
all that apply.

  For Questions 3 and 4, choices in blue are considered reclamation activities, choices in black 
are considered restoration activities. Definitions for reclamation activities are found in Alberta’s 
Conservation and Reclamation Regulation. 
https://www.qp.alberta.ca/documents/Regs/1993_115.pdf

    Wellsites, industrial pipelines or 
batteries

    Oil production sites

    Municipal pipelines

    Telecommunication systems

    Transmission lines

    Coal mines

    Oil sands mines

    Pits (sand, gravel, clay or marl)

    Borrow excavations

    Quarries

    Peat operations

    Roadways

    Exploration operations (coal and oil 
sands)

    Railways

   Industrial plant sites

   Renewable energy operations

   Urban naturalization

   Urban forestry

   Seismic lines

   Forest cutblock revegetation

   Revegetation of wildfire-damaged sites

   Revegetation of insect-and pest-damaged 
sites

   Habitat enhancement (terrestrial, wetland or 
aquatic)

   Wetland mitigation / compensation required 
under Alberta’s Wetland Policy

   Compensation lakes required under the 
federal Fisheries Act

   Carbon offset planting
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4. Which disturbed land type in Question #3 is your primary area of business?

    Wellsites, industrial pipelines or 
batteries

    Oil production sites

    Municipal pipelines

    Telecommunication systems

    Transmission lines

    Coal mines

    Oil sands mines

    Pits (sand, gravel, clay or marl)

    Borrow excavations

    Quarries

    Peat operations

    Roadways

    Exploration operations (coal and oil 
sands)

    Railways

   Industrial plant sites 

   Renewable energy operations

   Urban naturalization

   Urban forestry

   Seismic lines

   Forest cutblock revegetation

   Revegetation of wildfire-damaged sites

   Revegetation of insect- and pest-damaged 
sites

   Habitat enhancement (terrestrial, wetland or 
aquatic)

   Wetland mitigation / compensation required 
under Alberta’s Wetland Policy

   Compensation lakes required under the 
federal Fisheries Act

   Carbon offset planting

5. Which types of the reclamation or restoration activities listed below are you involved? 
Select all that apply.

    Planning

    Design

    Site contouring

    Soil handling / management

    Erosion prevention and control

    Revegetation

    Weed management

    Contract / sub-contract / grant 
management

    Product, equipment and service 
procurement

    Product and service sales

    Equipment sales and rentals 

   Legislation and policy development

   Preparing or reviewing applications and 
reports for regulatory approval

   Writing and enforcing regulatory 
authorizations

   Collecting and managing financial security

   Education / training

   Managing or conducting research

   Funding or coordinating research

   Site monitoring and assessment for 
reclamation certification

   Applying for a reclamation certificate

   Issuing reclamation certificates
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6. Which of the activities in Question #5 is your primary area of business?

    Planning

    Design

    Site contouring

    Soil handling / management

    Erosion prevention and control

    Revegetation

    Weed management

    Contract / sub-contract / grant 
management

    Product, equipment and service 
procurement

    Product and service sales

    Equipment sales and rentals 

   Legislation and policy development

   Preparing or reviewing applications and 
reports for regulatory approval

   Writing and enforcing regulatory 
authorizations

   Collecting and managing financial security

   Education / training

   Managing or conducting research

   Funding or coordinating research

   Site monitoring and assessment for 
reclamation certification

   Applying for a reclamation certificate

   Issuing reclamation certificates 

7. In which of the following regions of the province do you conduct R&R activities? Select 
all that apply. 

    Forested lands

    Grasslands

    Mountains and foothills

   Agricultural lands

   Residential / industrial / urban lands

   Parks and protected areas

8. Which of the regions in Question #7 is your primary area of business?

    Forested lands

    Grasslands

    Mountains and foothills

   Agricultural lands

   Residential / industrial / urban lands

   Parks and protected areas

9. On which types of land do you conduct R&R activities? Select all that apply

    Private land

    Provincial Crown land (public land)

    Special Areas Board land 

   Federal land (National Parks, Suffield)

   Indian reserves
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4. HUMAN RESOURCES (Questions 12 to 16)

12. How many staff do you have that perform R&R activities within Alberta. That is, the 
number of staff regardless of how much time each person spends on the activities in a 
year?

 

13.  How many full-time equivalents (FTE) are allocated to Alberta R&R activities in a year  
(an FTE = one person 100% allocated, or two people allocated 50% each, etc.)?

 

14.	 Does	your	staffing	level	change	seasonally	/	annually?

    Yes

    No

10. Which is the primary type of land on which you conduct R&R activities?

    Private land

    Provincial Crown land (public land)

    Special Areas Board land 

   Federal land (National Parks, Suffield)

   Indian reserves 

11. What is the primary driver of your R&R work?

    Environmental Protection and 
Enhancement Act – general 

    Environmental Protection and 
Enhancement Act – approval, 
registration or Code of Practice

    Water Act – general 

    Water Act – approval, license or Code 
of Practice

    Public Lands Act - general

    Public Lands Act - disposition

    Timber Management Regulation 

   Species at Risk Act

   Wetland Policy

   Standard for Greenhouse Gas Emission 
Offset Project Developers

   Municipal zoning requirement or 
development permit

   Purchase order, contract, or grant

   Professional organization legislation

   Organizational commitment / mandate
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15. How do you engage with Indigenous people and companies? Select all that apply.

    Employment

    Contract human resources

    Purchase supplies

    Purchase services

    None of the above

    Other (please specify):

16. How many full-time equivalent (FTE) Indigenous people are currently employed for 
Alberta R&R activities?

 

5. FINANCIAL INFORMATION (Questions 17 to 27)

17. How are your R&R funds spent:

    100% internally (i.e., on staff and 
doing the work yourselves using your 
equipment and supplies)

    More than 75% internally and less than  
25% externally (i.e., through others 
via contracts, sub-contracts, grants, 
purchases, etc.)

    More than 50% internally and less than 
50% externally

   Less than 50% internally and more than 
50% externally

   Less than 25% internally and more than 
75% externally

   100% externally

18.	 Over	the	last	five	years	has	your	R&R	revenue:

    Increased

    Decreased

   Fluctuated

   Remained the same

19.	 If	your	revenue	increased,	decreased	or	fluctuated	over	the	last	five	years,	which	of	
the following factors had the greatest impact on the change:

    Change in government regulation / 
policy

    Change in priorities of your 
organization

    Change in priorities of your clients / 
stakeholders

   Amount of work needed / available in the 
province

   Number of qualified staff available

   Other (please specify):
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20.	 Over	the	last	five	years	have	your	R&R	expenses:

    Increased

    Decreased 

   Fluctuated

   Remained the same

21.	 If	your	expenses	increased,	decreased	or	fluctuated	over	the	last	five	years,	which	of	
the following factors had the greatest impact on the change:

    Change in government regulation / 
policy

    Change in priorities of your 
organization

    Change in priorities of your clients / 
stakeholders 

   Amount of work needed / available in the 
province

   Number of qualified staff available

   Other (please specify)

22.	 Does	your	current	business	plan	/	budget	forecast	for	the	next	two	to	five	years	
assume:

    Increased workload    Decreased workload    Similar workload

23.	 If	your	business	plan	/	budget	forecast	assumes	increased	or	decreased	workload	
over	the	next	two	to	five	years,	which	of	the	following	factors	is	most	responsible	for	
the change: 

    Change in government regulation / 
policy

    Change in priorities of your 
organization

    Change in priorities of your clients / 
stakeholders 

   Amount of work needed / available in the 
province

   Number of qualified staff available

   Other (please specify):

24. If you provide money to others (i.e., through contracts, sub-contracts, grants, 
purchases, etc.) to do or help with R&R activities, who do the funds go to? Check all 
that apply.

    Don’t provide money to others

    Industry

    Consultants

    Academia 

   Service providers

   Product and equipment vendors

   Non-government organizations
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25. If you receive money from others (i.e., through contracts, sub-contracts, grants, sales, 
etc.) to do or help with R&R activities, who supplies the funds? Check all that apply.

    Don’t receive money from others

    Government / Regulator / Orphan Well 
Association

    Industry

    Consultants

    Academia 

   Service providers

   Non-governmental organizations

   Members (i.e., membership dues)

   Donations

26.	 What	was	your	total	R&R	revenue	in	the	most	recent	fiscal	year?

    $0.00

    $1 - $50,000

    $50,001 - $100,000

    $100,001 – 200,000

    $200,001 – 500,000

    $500,001 – $1,000,000 

   $1,000,001 – $5,000,000

   $5,000,001 – $10,000,000

   $10,000,001 – $20,000,000

   $20,000,001 – $50,000,000

   $50,000,001 – $100,000,000

   Greater than $100,000,000

27.	 What	was	your	total	R&R	expenses	in	the	most	recent	fiscal	year	(including	staff	costs)?	

    $0.00

    $1 - $50,000

    $50,001 - $100,000

    $100,001 – 200,000

    $200,001 – 500,000

    $500,001 – $1,000,000 

   $1,000,001 – $5,000,000

   $5,000,001 – $10,000,000

   $10,000,001 – $20,000,000

   $20,000,001 – $50,000,000

   $50,000,001 – $100,000,000

   Greater than $100,000,000

6. FINAL COMMENT

28. Do you have any further comments to make on the R&R sector in Alberta or about the 
survey questions?
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Appendix 2:   Differences and Similarities between Reclamation and 
Restoration, as Presented in the Literature

In many jurisdictions reclamation and restoration 
are used interchangeably. In Alberta, there is a 
clear legislative requirement for reclamation, but 
such a requirement does not exist for restoration; 
Stahl et al. (2006) has noted the same key 
distinction between the two concepts in the United 
States as well. However, even in Alberta legislation 
and policy, both terms may be used, creating 
potential for confusion among stakeholders. The 
following are three examples (emphasis added): 

• Under the province’s Environmental 
Protection and Enhancement Act 
(Government of Alberta 2000a), an 
environmental protection order for 
remediation of contamination may require 
the person responsible to “restore the 
area affected by the release to a condition 
satisfactory to the Director” (EPEA s. 113(3)
(e)).

• Under the Public Lands Administration 
Regulation, an approval for activity on public 
land may be issued “to a person for the 
restoration and reclamation of the subject 
land” (PLAR s. 23(1)). 

• The province’s Requirements for 
Conservation and Reclamation Plans for Peat 
Operations in Alberta (Alberta Environment 
and Parks 2016) state that “the current 
version of the Peatland Restoration Guide 
should be utilized as the primary guide for 
reclamation planning to peatlands.”

Lima et al. (2016) provided a detailed review 
and comparison of the terms “reclamation,” 
“restoration,” “rehabilitation,” and “remediation.” 
The following statements from other sources 
describe and define the differences and similarities 
between reclamation and restoration (the date 
preceding the statement is the date it was made). 

1971: “Land reclamation is typically undertaken 
for a number of practical purposes: to stabilize 
land surfaces, to control pollution, for visual 
improvement, and to facilitate further land use. 
The goal of ecological restoration, however, is to 
assemble a stable ecosystem that is compositionally 
and functionally similar to that which existed prior 
to human disturbance” (Burton 1991, p. 19).

1974: “The National Academy of Sciences, in their 
1974 report on rehabilitation potential of western 
coal lands [National Academy of Sciences, Study 
Committee on the Potential for Rehabilitating 
Lands Surface Mined for Coal in the Western 
United States. Rehabilitation Potential of Western 
Coal Lands: A Report to the Energy Policy Project of 
the Ford Foundation. Ballinger Publishing Company, 
Cambridge, MA; not seen], defined restoration as 
returning a disturbed site to the exact condition 
it was in before disturbance and reclamation as 
reconstructing a disturbed site to be habitable by 
the same organisms (or similar organisms in terms 
of ecological niche) present before disturbance in 
approximately the same composition and density” 
(Stahl et al. 2006, p. 696).

1994: “In his textbook, Disturbed Land 
Revegetation, Munshower (1994) [Practical 
Handbook of Disturbed Land Revegetation. Lewis 
Publishers, Boca Raton, FL; not seen] defines 
restoration as return of a degraded site to the 
exact ecological condition it exhibited prior to 
disturbance and reclamation as construction of 
topographic, soil and plant conditions which may 
not be identical to the pre-disturbance site, but 
which permits the degraded land to function 
adequately in the ecosystem of which it was and 
is a part” (Stahl et al. 2006, p. 696).

2006: “An operational difference may be that 
the term reclamation is preferred or more 
commonly used in regard to remediation of 
planned disturbances by whose remediation work 
must meet certain standards and is subjected to 
evaluation by regulatory agencies as required 
by law, e.g. highway right-of-way reclamation, 
surface mine reclamation. Restoration is more 
often used in regard to remediation of unplanned 
or unintentional disturbance or degradation where 
results are not required to meet strict regulatory 
requirements” (Stahl et al. 2006, p. 696). In 
reclamation projects, “restoration of ecosystem 
functions such as nutrient cycling, organic matter 
decomposition, soil development, and community 
dynamics are not directly examined but are 
assumed to be recovering to the degree that the 
system will be self sustaining and resilient to 
environmental stress” (Stahl et al. 2006, p. 695).
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2007: “Reclamation, as defined by the Society 
for Ecological Restoration, is considered to be 
the ‘....conversion of land perceived as being 
useless to a productive condition, commonly 
for agriculture and silviculture. Recovery of 
productivity is the main goal...’ … Restoration 
or ecological restoration [is defined as] ‘The 
process of assisting the recovery of an impaired 
ecosystem’” (Moody and McConnachie 2013; 
definitions quoted from Clewell, A.F.; Aronson, 
J. 2007. Ecological Restoration: Principles, Values, 
and Structure of an Emerging Profession. Society 
for Ecological Restoration, International. Island 
Press, Washington, DC; not seen).

2007: “Wetland reclamation is defined as the 
creation of wetlands on disturbed land where they 
did not formerly exist or where their previous form 
has been entirely lost. Wetland restoration is a 
process of restoring wetland function of a remnant 
wetland site, as it was before disturbance. … 
Although the end result of both reclamation and 
restoration is intended to be healthy wetlands, 
reclamation starts with a blank canvas (ie., no 
remnant ecosystem), whereas restoration starts 
with a damaged but still existing residual wetland” 
(Harris 2007, p. 1 and 23).

2016: “When dealing with the land disturbances 
caused by surface mining operations, the 

terms remediation, reclamation, restoration 
and rehabilitation (R4) are commonly used 
interchangeably or otherwise vaguely defined. 
Expectations associated with these terms may 
differ significantly from one stakeholder to 
another, however. … According to the definitions 
encountered and exposed here, reclamation, 
which aims to recover key ecosystem services and 
biogeochemical functions within a replacement 
ecosystem or rehabilitation, which implies a 
repurposing of the landscape, may be the best 
approaches to deal with surface mining legacies 
(Lima et al. 2016, p. 227).

2019: “Ecological restoration – the process of 
assisting the recovery of an ecosystem that 
has been degraded, damaged or destroyed. 
(Ecosystem restoration is sometimes used 
interchangeably with ecological restoration, 
but ecological restoration always addresses 
biodiversity conservation and ecological integrity, 
whereas some approaches to ecosystem 
restoration may focus solely on the delivery of 
ecosystem services.) … Reclamation – the process 
of making severely degraded land (e.g., former 
mine sites or wastelands) fit for cultivation or a 
state suitable for some human use (Gann et al. 
2019, p. 78).
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Appendix 3.   Supporting Information for Understanding the Impact of the 
R&R Economy

Various documents can be used to provide context 
for understanding the economic impact of the 
reclamation and restoration (R&R) economy. 
The short summaries that follow are organized 
according to the types of sites requiring R&R.

General
In 2004, MacDonell (2008) described 8 500 
Canadian environmental firms (broadly defined) 
employing 251 000 people, with total revenue of 
$18.5 billion ($18 500 000 000). Most of the firms 
(97%) had fewer than 100 employees.

Trump (2013) noted that, as of 2013, “Over  
1.7 million Canadian workers spend at least some 
portion of their work time on environmental 
activities (10.3% of the total Canadian 
workforce)” and provided a chart showing 
growth in environmental employment from 
1992 (70 000 jobs) to 2013 (730 371 jobs). The 
site assessment and reclamation category had  
378 990 jobs. The natural resource management 
and fisheries and wildlife categories combined had 
442 479 jobs, whereas research and development 
had 201 465 jobs. In the same year, almost 75% 
of environmental employers expected to hire new 
personnel within the next 2 years.

When it published its list of the top five in-demand 
jobs in Alberta for 2014, recruiting firm Collective 
Recruitment (2014) noted that “driven by 
Alberta’s oil sands, environmental careers such as 
Soil Reclamation Technologists will be increasing 
in demand.”

Well Sites and Orphan Wells
The Canadian Association of Oilwell Drilling 
Contractors (2019) tracks and predicts well-
drilling activities in western Canada. These data 
are valuable predictors of future reclamation 
work. In total, 7 091 wells were drilled in 2017 and  
7 428 in 2018; however, the predicted number of 
wells to be drilled then dropped substantially, to  
4 896 in 2019 and 4 905 in 2020.

The City of Medicine Hat had 2019 gas well 
reclamation program costs that were $550 000 
less than the $2.9 million budgeted because 
of the competitive business environment and 

because proponents bundled projects in some 
areas (Gallant 2019).

The provincial government and the Petroleum 
Services Association of Canada have identified 
potential funding mechanisms and economic 
incentives to increase the number of wells being 
abandoned and reclaimed, including federal 
funding, flow-through shares, and tax credits 
(Varcoe 2019). More specifically, the association 
estimated that 7 000 wells could be abandoned 
and 5 750 direct and indirect jobs created by a 
flow-through share program.

The Petroleum Services Association of Canada 
forecast expenditures of $112 million for 
remediation and reclamation in the three western 
provinces, the lion’s share of which would be spent 
in Alberta (Mar 2019).

Cenovus has committed to reclaim 1 500 wells by 
2030 (Franklin 2020).

The provincial government will be providing an 
additional $100 million loan to the Orphan Well 
Association to allow it to decommission 800 to  
1 000 orphan wells, creating 500 direct and 
indirect jobs in the oil services sector (Boothby 
2020). This loan is on top of a 2017 interest-free 
loan of $235 million.

The federal government will spend $1.7 billion to 
help clean up orphaned and abandoned oil and 
gas wells in Alberta, Saskatchewan, and British 
Columbia. It is anticipated that the cleanup fund 
will create 5 200 jobs in Alberta alone (Anderson 
2020).

Oil Sands
During the past 10 years, under the auspices of 
the Faster Forests program, more than 5 million 
trees and shrubs have been planted, on more than 
2 225 ha of oil sands exploration sites, including  
1 million trees on the ConocoPhillips Surmont 
lease (ConocoPhillips Company 2019).

Coal Mining
Cundy et al. (1972) modeled and compared the 
100-year economic impact of reclaiming a prairie 
coal strip mine back to its original state of Class 
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3 cropping land (assuming that the development 
was planned with reclamation in mind) versus 
delaying reclamation for 50 years and then 
reclaiming to Class 5 grazing land (assuming that 
the reclamation was not planned and therefore 
limited soil resources would be available for 
reclamation). According to the assumptions in 
the model, the benefits of reclaiming the land 
immediately, in terms of net income from the 
land (where net income = income from coal – 
reclamation costs + gross income from farm 
produce – land taxes) were clear. The authors 
noted that in addition to the economic benefits, 
there would be social and environmental benefits 
not included in the analysis.

Much of the initial focus on the impacts of Alberta’s 
decision to retire coal-fired power plants was on 
the power plants themselves, but the decision 
also means earlier-than-planned shutdown of the 
associated coal mines and changes to the plans 
and schedules for reclamation. For example, 
Morgan (2019) reported that “the [Sheerness] 
coal mine, which also employs 100 people, has a 
contract in place to supply the power plant until 
2026, when a few years of reclamation work is 
expected to begin … many of Hanna’s residents 
believe jobs at the mine will be lost once the land 
is remediated. Westmoreland Coal did not respond 
to a request for comment, but many of Hanna’s 
residents believe jobs at the mine will be lost once 
the land is remediated.”

Aggregate Extraction Sites
Robinson (1988) detailed the equipment and 
supplies, and associated unit and total costs, 
needed to reclaim aggregate extraction sites in 
Ontario to agricultural land. For example, “the 
adjacent coal mine, which also employs 100 
people, has a contract in place to supply the power 
plant until 2026, when a few years of reclamation 
work is expected to begin.”

Renewable Energy Project
The estimated cost for reclamation of 204 turbine 
pads and 54.7 km of access roads for a wind 
power project in South Dakota was US$2.6 million 
(Iberdrola Renewables 2008).

The estimated cost for reclamation of 30.7 km 
of 4.8-m-wide access roads associated with a 
72-turbine wind power project in South Dakota 
was US$853 000 (DNV GL 2017).

Seismic Lines
In a modeling study of biodiversity offset options 
for the oil sands region, Habib et al. (2013) used 
the following costs, based on pilot projects in 
the region, for restoration of legacy seismic lines 
and unimproved roads and trails (forestry roads, 
winter roads, and all-terrain vehicle [ATV] trails): 
seismic lines and ATV trails = $4 146/km; winter 
roads = $9 438/km, other roads = $8 292/km. 
The authors noted these amounts represented the 
“full cost of restoration.”

Pyper et al. (2014) documented several restoration 
trials by companies within Canada’s Oil Sands 
Innovation Alliance, mostly in northeast Alberta. 
They reported costs averaging approximately 
$12 500/km, ranging from $8 000/km to  
$17 000/km). However, some of these sites were 
not physically treated, but rather were left to 
recover naturally; excluding the sites left to natural 
recovery from the calculation would increase the 
average cost for the other roads to $26 000/km. 
Cost estimates typically included project design 
and delivery, operational treatments, and remote 
camp facilities, but did not include monitoring of 
the treatments or modeling work completed before 
the treatments. The authors noted several factors 
that influence these costs, including site location 
(remoteness), need for camp accommodations, 
and amount of frost in the ground.

Silvacom (2015) prepared a white paper on 
caribou habitat recovery strategies. This document 
described a process for restoring functional caribou 
habitat on linear features, including seismic line 
deactivation (techniques to reduce predator 
access) and revegetation. The paper built on the 
work of the Athabasca Landscape Team (2009), 
which made several recommendations, including 
the following:

• Develop a provincial action plan to reclaim 
industrial footprints within the Lower 
Athabasca Regional Plan that would be 
consistent with the proposed Alberta Land 
Stewardship Act. For example, measures 
would be needed to prevent human access 
into areas that are being reclaimed.

• Create a coordinated reclamation 
organization to deliver the reclamation 
program. This organization would be solely 
responsible for an initial natural recovery 
inventory and mapping, as well as planning, 
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implementation, method development, 
monitoring, and tracking of spatial and 
temporal success of the coordinated 
reclamation as a management lever.

• Given the value of reclamation and the lag 
time required for restoration of functional 
caribou habitat, individual companies should 
be encouraged to implement reclamation 
within their lease areas immediately, if they 
have not already started. Wherever possible, 
individual companies should encourage 
regrowth of native vegetation on existing 
used footprints, such as pipeline rights-of-
way.

• Reclamation requirements should become 
directly tied to all linear and polygonal 
land-use dispositions approved within the 
Athabasca Landscape Team area.

In 2016, Cenovus began a $32 million, 10-
year expansion of a caribou habitat restoration 
program in the Cold Lake Air Weapons Range that 
originally began in 2011 (Cenovus Energy Inc. 
2016). To date, the program has restored 240 km 
of old seismic lines, access roads, and other linear 
disturbances and planted 270 000 trees. Plans for 
the 2016–2026 expansion include about 3 500 km 
of linear disturbances restored and about 4 million 
trees planted.

Anderson (2018) reported that “the government 
… was to initiate the most aggressive seismic line 
restoration project to-date, restoring up to 10,000 
km of legacy seismic lines over five years in the 
Little Smoky and A La Peche caribou ranges.” She 
also indicated that an estimated 150 000 km of 
legacy seismic lines across Alberta would require 
some type of intervention to begin a trajectory 
to full recovery. Anderson (2018) discussed 
possible sustainable funding models for seismic 
line restoration.

Reforestation
Smyth and Karaim (1972) documented the costs 
borne by the Alberta government in reforestation 

of timber management areas, timber quota areas, 
and burned forest land, from seed collection to 
production to deployment. At the time of the study, 
three active forest management agreements 
were in effect, which required, among other 
things, that the government provide seedlings 
for the company to use in reforestation (or pay 
the company the government production cost if 
the company grew its own seedlings) and that 
the government and the company jointly reforest 
lands that were inadequately stocked before the 
company’s operation, on a 20-year schedule. 
Although the 1971 costs reported in the study 
are outdated (e.g., labor costs were assessed at 
$2.50/hour), the true value of the report lies in the 
approach taken to providing a detailed breakdown 
of costs for each stage in the reforestation process 
(e.g., by species, by container type, by site type, 
by preparation method, and by seeding method).

Forest harvest areas in Alberta regenerated by 
planting and seeding from 2008 to 2016 are 
summarized in Table A3-1.

Table A3-1. Harvested areas planted and seeded in Alberta (2008 
to 2016)a

Year Area planted or seeded (ha)

2008 56 548

2009 51 929

2010 56 027

2011 59 735

2012 59 136

2013 73 525

2014 58 357

2016 65 825
a Data for 2008 to 2014 from Alberta Agriculture and Forestry (2017); data for 
2016 from Natural Resources Canada (2018a); data are not available for 2015.
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The area burned by fires in Alberta from 2008 
to 2017 is shown in Table A3-2. The disturbed 
areas represent land that might require active 
reforestation.

Table A3-2. Area burned by fires in Alberta (2008 to 2017)a

Year Area burned (ha)

2008 385 658

2009 19 576

2010 23 705

2012 385 658

2013 19 576

2014 23 705

2015 466 330

2016 611 552

2017 49 119
aData from Natural Resources Canada (2018b).

In 2014, members of the Alberta Forest 
Products Association planted 65 million trees 
(Alberta Forest Products Association 2014). The 
news release about the work indicated that “In 
addition to long-term benefits, planting trees 
has a positive immediate impact on Alberta’s 
economy. Tree planters, typically youth and post-
secondary students, worked 32,500 person days 
on replanting operations. Spin-off jobs created by 
tree planting include tree nursery employees and 

local businesses that supply goods and services to 
planting operations.”

Chisolm (2016) reported on the earnings potential 
for tree planters: at a per-tree rate of 8.5 to  
12.5 cents, a typical rookie will earn between  
$5 000 and $7 000 in a season, veteran planters 
will earn between $6 000 and $8 000, and so-
called “highballers” will earn between $12 000 and  
$18 000.

Urban Forestry
Bardekjian et al. (2017) reported results of two 
surveys in 2014 (42 Canadian municipalities) and 
2015 (26 municipalities), which included questions 
on urban forestry. Of note for this project, 64% 
of the 42 respondents indicated that their tree 
planting budgets had remained the same over the 
past 3 years. Thirty respondents answered the 
question about how their tree planting budget was 
allocated, with 30% indicating that it was all done 
internally and 10% that it was all done externally. 
Overall, 96% of the 42 respondents noted that 
their urban forestry budgets had remained the 
same or increased over the past 3 years.

Tree Canada defined urban forestry as “the 
sustained planning, planting, protection, 
maintenance, management and care of trees, 
forests, greenspace along with related resources 
in and around cities as well as communities for 
economic, environmental, social, and public health 
benefits for people” (Tree Canada 2019, p. 6). The 
organization updated the 2006 Canadian Urban 
Forest Strategy following a series of workshops 
and consultation with practitioners. The strategy 
includes capacity building, communications 
and public education, research, techniques and 
technologies for stewardship, and professional 
development.

Urban Naturalization and Storm Water 
Management Ponds
The City of Calgary has defined [urban] 
naturalization as “a process for transforming an 
open space into one that reflects the naturally-
occurring landscape of the region. Naturalization 
includes the purposeful reintroduction of native 
plant species to an area in order to enhance the 
natural environment and increase biodiversity” 
(City of Calgary 2018). Calgary has a six-step 
naturalization process that includes extensive 

In addition to providing estimates of costs 
for the different systems and methods of 
reforestation currently practiced in Alberta, 
the information contained in this report 
can be of great value in several other areas 
of management and administration. For 
example, the cost estimates computed for 
the various activities can provide assistance 
in program-budgeting; the inefficiencies 
inherent in the present information systems 
can be improved upon to provide a better 
information base for decision-making as well 
as to provide sufficient data to allow for more 
meaningful comparison of costs and results of 
work.

—Smyth and Karaim (1972, p. 2)
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involvement of community members.

The City of Edmonton has defined [urban] 
naturalization as “an ecologically-based approach 
to landscape management used to transform 
highly-maintained land to a more natural 
condition” (City of Edmonton 2019). Edmonton’s 
urban naturalization program consists of three 
stages: stop mowing, plant trees, and enhance 
habitat. The City of Edmonton has engaged the 
University of Alberta and MacEwan University to 
conduct naturalization research projects.

A 2019 workshop looked at the risks and 
opportunities associated with managing water 
issues and identified a number of options for 
constructed and natural wetlands in urban areas 
(Pina and Midha 2019).

Habitat Enhancement
Since 1998, Pheasants Forever Calgary’s Partners 
in Habitat Development program has improved 
“10’s of thousands of acres” of upland for wildlife 
in several irrigation districts (Pheasants Forever 
Calgary 2015b). Planting of trees and shrubs 
is a core component of the reclamation work 
(Pheasants Forever Calgary 2015a).

Availability of Seeds and Vegetative 
Material
Concerns about the availability of native grass and 
legume seed materials for R&R projects have been 
raised in Alberta (Small et al. 2016; Tannas and 
Webb 2016), and proposals have been developed 
to address these needs (Small et al. 2017).

Wang (2018) estimated the potential to improve 
forest productivity (economic returns) using 
genomic technology and genetically improved 
seeds, in an analysis that was supported by 
detailed cost estimates for research and seed 
production from seed orchards.

Alberta has a robust tree seed program administered 
through the Alberta Tree Improvement and Seed 
Centre, as well as the shrub- and forb-focused 
Oil Sands Vegetation Cooperative (Canada’s Oil 
Sands Innovation Alliance 2019), both of which 
help to ensure that adequate and appropriate 
seed stock is available for R&R work. However, 
this is not the case in most other jurisdictions 
(although a national tree seed center is also 
maintained in Fredericton, NB; https://www.

nrcan.gc.ca/science-data/research-centres-labs/
forestry-research-centres/atlantic-forestry-
centre/national-tree-seed-centre/13449). 

In a review of 139 restoration projects around 
the world, Jalonen et al. (2018) found significant 
and widespread problems in the availability and 
diversity of tree seed, which were especially 
challenging for large-scale projects such as those 
focused on climate change mitigation.

Fish Habitat Enhancement
Fish stream habitat restoration projects are 
expensive to construct, with costs on the order 
of $50 000/km for in-stream structures and 
$500 000/km for re-meandering (Government of 
Alberta 2016a).

Wetland Mitigation, Compensation, and 
Restoration
Under Alberta’s Wetland Policy (Alberta 
Environment and Sustainable Resource 
Development 2013), where wetlands must be 
disturbed and minimization efforts are not feasible 
or prove ineffective, wetland replacement is 
required according to one of the following options 
(Government of Alberta 2019):

• Undertake a wetland replacement project 
to restore a previously drained wetland or 
construct a new wetland. This option is called 
permittee-responsible replacement.

• Pay a wetland replacement fee for the 
permanent loss of wetland area and relative 
wetland value.

The Wetland Restoration Program enables the 
government to collect wetland replacement fees 
and expend them on wetland restoration projects 
in priority areas (Government of Alberta 2019). 
Under contractual agreements with the provincial 
government, delivery agents then execute the 
wetland restoration projects in accordance 
with the Alberta Wetland Restoration Directive 
(Government of Alberta 2016b). This shift enables 
more delivery agents to participate in wetland 
restoration activities across a broader geographic 
area.

Alberta recognized the County of Vermilion 
River as a wetland restoration agency in 2013. 
The designation authorizes the county to access 
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provincial mitigation money for restoration of 
wetlands within municipal boundaries (ALUS 
Canada 2013).

Pattison et al. (2013) assessed the cost-benefit 
ratio of wetland retention and of full restoration in 
the Vermilion River region of Alberta in terms of 
nutrient retention (nitrogen and phosphorus). Over 
a period of 10 years, wetland retention provided 
the greatest social return on investment (defined 
as extra-financial value [i.e., environmental and 
social value not currently reflected in conventional 
financial accounts] relative to resources invested) 
relative to full restoration, in large part because 
of the high cost of restoration ($10 000/ha, based 
on the experience of Ducks Unlimited Canada), 
even though full restoration provided greater 
annual benefit ($390 million versus $315 million 
for retention).

Bruneau (2017) provided an overview of policies 
and practices for wetland management that 
apply to municipalities forming the Battle River 
Watershed Alliance and provided maps of projects 
undertaken by Ducks Unlimited Canada in the 
Battle River and Sounding Creek watersheds.

In 2015, Ducks Unlimited Canada received 
more than $11.6 million in grant funds from the 
Alberta government’s Watershed Resiliency and 
Restoration Program for wetland conservation 
and restoration work to help reduce the impact of 
flooding and drought in Alberta (Ducks Unlimited 
Canada 2015). The funding was used to conserve 
and restore an additional 558 ha in south-central 
and southern Alberta.

The amounts spent by Ducks Unlimited Canada on 
habitat restoration work in Alberta from 2015 to 
2019 are presented in Table A3-3.

Table A3-3. Ducks Unlimited Canada spending on habitat 
restoration work in Alberta from 2015 to 2019

Year 
Amount  
($ million) Reference

2015 - 2016 2.0 Alberta NAWMP Partnership 2016

2016 - 2017 1.1 Alberta NAWMP Partnership 2017

2017 - 2018 5.8 Alberta NAWMP Partnership 2018

2018 - 2019 4.3 Alberta NAWMP Partnership 2019

Carbon Offsets

Under the direction of the Canadian Council of 
Forest Ministers (2009), a framework for forest 
management offset projects was developed. The 
framework identifies and analyzes the key issues 
that protocol writers and project proponents will 
have to consider.

Tree Canada (2015) has developed a protocol 
for measuring the impacts of reforestation and 
afforestation projects that create net removals 
of carbon dioxide from the atmosphere (i.e., CO2 
sequestration) through the increase in carbon 
stocks held in above- and below-ground biomass 
of trees and shrubs. Projects must be at least 1 
ha in size and must not fall into the category of 
wetlands.

Alberta Environment (2007) also has a protocol 
for afforestation projects. The document states 
that “The opportunity for generating carbon 
offsets with this protocol arises mainly from 
carbon sequestration from planting trees on land 
not traditionally forested such as agricultural land, 
urban land, agro-forestry operations and perhaps 
rehabilitation of industrial lands.”

Bruneau (2017) discussed the potential for carbon 
offset credits for wetland mitigation projects.

As part of the 2019 federal election campaign, the 
Liberal Party of Canada (2019) pledged to plant  
2 billion trees to “help fight climate change and 
reach net-zero emissions by 2050.” The proposal 
would support 3 500 seasonal jobs.

Equipment
Cenovus has been using tracked vehicles to 
access remote well sites, rather than building ice 
bridges (Cenovus Energy Inc. 2017). This shift 
has encouraged equipment providers to invest in 
new specialized parts for use on the equipment.
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