
 

  

 

 

 

ENGAGEMENT DRAFT 

 

Ecologically Suitable Species Guideline 

for Reclamation of Oil & Gas Disturbances in Forested Lands - British Columbia 

 

BC Oil & Gas Commission 
2950 Jutland Rd 
Victoria, BC 
V8T 5K2 

 

June 16, 2021 

 



June 2021  

 

 
 ENGAGEMENT DRAFT i 

 

 



June 2021  

 

 
 ENGAGEMENT DRAFT ii 

 

Acknowledgements 

This document, including all text, data, tables, and figures contained herein, has been prepared by the BC Oil and 
Gas Commission, based on a technical information provided by Golder Associates Ltd (Golder), for the exclusive 
use of the BC Oil and Gas Commission (BCOGC). Lisa Mae, Scott Black, and Paula Bentham of Golder 
Associates contributed to the foundational draft of this guidance and continued to offer consultative support as the 
drafting process continued to mature.  



June 2021  

 

 
 ENGAGEMENT DRAFT iii 

 

Definitions 

Term Definition 

Criteria (a) 
(plural) A category of conditions or processes by which the achievement of a reclamation objective 
is assessed. A Criterion (singular) is characterized by one or more related indicators that are used 
to determine success or to assess change over time. 

Qualified Reclamation 
Specialist (b) 

A qualified professional in the field a reclamation with the following attributes: 

• Is registered as a member in good standing with a recognized professional or 
technologist organization, which operates under an Act of the British Columbia 
legislature, who is subject to the organization’s Code of Ethics and is subject to 
disciplinary action by that organization;  

• Possesses an appropriate combination of formal education, knowledge, skills and 
experience to conduct a technically sound assessment to inform a rational reclamation 
plan and determine reclamation performance;  

• Is familiar with applicable federal, provincial and municipal legislation, regulation, policies, 
protocols and guidelines used to evaluate site conditions, risks and limitations, develop 
measure to mitigate the risks, and assess the performance of reclamation activity on a 
property; 

• Is familiar with upstream oil and gas operations 

Equivalent Land 
Capability (c) 

The ability of the land to support various land uses after conservation and reclamation is similar to 
the ability that existed prior to an activity being conducted on the land, but that the individual land 
uses will not necessarily be identical. 

Goal (a) The final result or outcome toward which effort is directed. 

Indicator (a) An attribute that can be measured or described and used to evaluate if a criterion has been met. 

Metric or Measure (a) 
A qualitative or quantitative aspect of an indicator; a variable that can be measured (quantified) or 
described (qualitatively) and demonstrates either a trend in an indicator or whether or not a 
specific threshold was met. 

Objective (a) A purpose toward which a reclamation effort is directed. Objectives should be SMART 
(i.e., specific, measurable, attainable, reasonable, and time bound). 

Restoration Area 
A disturbance area that may include one disturbance type (e.g., a well pad) or a combination of 
disturbance types (e.g., well pads, roads, pipeline or power corridors, laydown areas, or other 
disturbances) where the restoration efforts are occurring in the same time frame. 

Prescriptions or 
treatments 

Restoration area specific implementation plans to address limiting factors and achieve end land 
use targets. May include re-sloping, invasive species management, soil placement, revegetation, 
drainage, and erosion control measures. 

Target The desired outcome for a specific metric or measure. 

Threshold (a) The quantitative point that triggers an action or effect.  

Undesirable Species 
Term that encompasses invasive plants, regulated weeds, nuisance weeds, aggressive sod-
forming agronomics, and other species that are not appropriate to the target BEC site series. 

  

The Restoration Lifecycle 

Term Definition 

Well Abandonment (b) Permanently plugging and cutting/capping the wellbore.  

Deactivation (b) Removing fluids and gases from pipelines (pig and purge) and surface infrastructure. 

Site Decommissioning (b) 
Removal, destruction or treatment of soil, process equipment or buildings, including the removal of 
storage tanks, in a manner designed to stop or reduce a significant portion of the operations at a 
site or to significantly change the use of the site 

Site Investigation (b) 
An investigation of soil and groundwater to determine subsurface contamination risk and plan 
remediation activities as required.  

Remediation (b) Complete clean up of contaminated subsurface soil and groundwater.  

Reclamation (b) The activity of applying treatments and prescriptions to surface soil and vegetation on a 
restoration area to support achievable short and long term restoration objectives. 
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Term Definition 

Restoration (b) 

 Specific to the oil and gas sector, it is the process of returning an area disturbed by oil and gas 
activity to an achievable, functioning ecological state.  This process includes deactivation, 
decommissioning, remediation, and reclamation.  Also considered as a goal or outcome of 
successful reclamation activity in the context of improving ecological function and reaching a state 
of ecological equilibrium. 

(a) definitions are adapted from ESRD 2020b 
(b) definitions are adapted from BCOGC 2020b 
(c) definitions are adapted from Government of Alberta 1993 

BEC = Biogeoclimatic Ecosystem Classification 
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PREFACE - ENGAGEMENT DRAFT 

It is fitting that the development of new guidance related to ecological restoration outcomes has been initiated in 
the first year of the United Nation’s Decade on Ecological Restoration 2021-2030.  The purpose of this guidance 
on ecologically suitable species (also referred to as Ecologically Suitable Species Guidance or ESSG) is to begin 
the exploration and paradigm shift of oil and gas related reclamation practices that promote the re-establishment 
of ecological function and processes, with the goal of supporting longer term improvements to landscape scale 
ecosystem integrity and continuity.  Recognizing that ecological restoration is an area of ongoing and intensive 
research, a key objective for the Commission is to develop a consistent and measurable reporting and tracking 
platform to gather reclamation planning and performance monitoring information to support evidence-based 
continuous improvement.  

It is also important to note that the values underlying the development of the guidance are well aligned with those 
of the Society for Ecological Restoration: 

• Ecological restoration is an engaging and inclusive process. Restoration embraces the interrelationships 
between nature and culture, engages all sectors of society, and enables full and effective participation of 
indigenous, local and disenfranchised communities 

• Ecological restoration requires the integration of knowledge and practice. All forms of knowledge are 
essential for designing, implementing and monitoring restoration projects and programs. At the same 
time, lessons learned from practical experiences are essential for determining and prioritizing the 
scientific needs of the field. 

• Ecological restoration is policy-relevant and essential. Restoration is a critical tool for achieving 
biodiversity conservation, mitigating and adapting to climate change, enhancing ecosystem services, 
fostering sustainable socioeconomic development, and improving human health and well-being. 

• Ecological restoration is practiced locally with global implications. Restoration takes place in all regions of 
the world, with local actions having regional and global benefits for nature and people. 

In the fall of 2019, the Commission held early engagement sessions with industry and Indigenous community 
representatives to introduce the concepts and principles for developing reclamation guidance in northeast BC.  On 
January 7, 2020 the Commission issued an information bulletin outlining the regulatory requirement to use 
ecologically suitable species to promote the restoration of wildlife habitat.   
 
As engagement continues on reclamation practices and restoration outcomes in the context of ecologically 
suitable species, the Commission is introducing this Engagement Draft of the guidance to begin an extended pre-
publication engagement and review period with industry, indigenous governments, government agencies and 
public stakeholders.  Building relationships with qualified reclamation specialists, academic institutions and 
organizations involved in reclamation and restoration will also be a crucial component of to inform implementation 
and adaptive management. 

The Commission will be reaching out to industry, governments and government agencies, and qualified 
reclamation specialists over the coming weeks.  Interested persons are invited to reach out to the Commission to 
express their interest in participating.   

Reading the document in its entirety is encouraged.  Please consider the concepts, references, implications and 
outcomes holistically in the context of providing an initial foundation to develop knowledge and build upon.   
 

***PLEASE NOTE*** 

Ample time to review and contemplate the information in this early draft is being purposefully provided.  Formal 
comments are expected until the fall of this year.  This initial summer review period will be followed by targeted 
engagement sessions starting in September 2021, which will then be followed by a formal review and comment 
period. While the Commission welcomes comments, questions, and discussion through this summer review period, 

https://www.ser.org/page/MissionandVision
https://www.bcogc.ca/news/commission-clarifies-use-of-ecologically-suitable-species/
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the emphasis is on providing ample time for thorough review of the guidance material prior to targeted engagement 
sessions and a formal comment period in the fall. 
 
Following the fall engagement sessions and the formal review and comment period, publication of the guidance will 
be preceded by at least one additional engagement session to outline any revisions and amendments made as a 
result of the engagement or otherwise.  Additional engagement efforts will be sought where substantial comments 
require further discussion.  
 

 

ENGAGEMENT OPPORTUNITIES 

 
This engagement draft is intended to initiate substantial engagement opportunities throughout 2021 for industry, 
local, regional and Indigenous governments, agencies and public stakeholders.  Building relationships with qualified 
reclamation specialists, academic institutions and organizations involved in reclamation and ecological restoration 
will also be a crucial component of ongoing implementation and adaptive management. 
 
The first version is targeted for publication by December of 2021 once external engagement through the fall of 2021 
has been completed.  Beginning in September 2021, the Commission will be inviting participation to engagement 
sessions to objectively review and discuss aspects such as: 

• applicability of performance targets 

• market capacity constraints (people and materials)  

• general site variability considerations  

• achieving appropriate ecological successional trajectories 

• sector implications and opportunities 

Engagement sessions will also be targeted to Treaty 8 Indigenous community representatives through the Treaty 8 
Restoration Advisory Committee.  In addition to the objective review aspects listed above, we will continue to 
collaboratively identify the relationships between ecological outcomes and cultural continuity, and explore 
opportunities for cultural interests to be effectively incorporated into the guidance.          
 
The Commission will also be inviting qualified reclamation specialists to a session to objectively review and discuss 
the potential implications and improvement opportunities for the guidance. 
 
It is anticipated that this document will be modified using an adaptive management approach as new information 
about reclamation techniques become available and changes to provincial and federal regulations are made.  The 
guidance provides for on-going engagement opportunities with consideration of targeting and measuring restoration 
outcomes, and will continue to be engaged upon as reporting is consolidated on an annual basis.  As such, on-
going engagement on reclamation practice and restoration outcomes will be necessary to ensure transparency and 
evidence-based continuous improvement progresses. 
 
 
IMPLEMENTATION  
 
Through a phased implementation approach, the document will provide guidance to qualified reclamation specialists 
in the oil and gas sector for planning, implementing and performance reporting of reclamation activities on forested 
lands in northeast British Columbia (NEBC). Other sectors and land cover types agricultural areas are outside the 
scope of this document.  
 
Operators are expected to begin considering implementing the guidance for the 2022 reclamation planning season, 
with full implementation expect to be applied for all restoration areas being reclaimed in the 2023 season.  The 
reporting requirements for vegetation metrics are intended to take effect in 2024 for COR Part 2 applications in 
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forested land, with the vegetation outcomes anticipated to transition into pass / fail metrics for the 2025/2026 
assessment season (3+ growing seasons).   
 
The pass / fail transition for the new performance metrics will be informed by the new COR Part 2 reporting 
requirements in 2024, and will be supplemented by a Commission led field audit program that is anticipated to: 

• validate performance metrics outlined in this guidance; 

• investigate the transition of reclamation practices relative to outcomes on reclaimed sites (a) pre-dating the 
EPMR (Section 19), (b) post EMPR 19, and (c) since the information bulletin referenced above was issued; 

• provide a foundation from which the Commission will continue to audit for compliance to this guidance. 

This implementation timeline effectively provides for more than 4 years on ongoing, meaningful engagement prior 
to reclamation performance outcomes resulting from the guidance begin to be realized. 
 
 
If you have any questions regarding the engagement draft, or would like to express interest in participating in the 
review and engagement process, please contact: 
 

Scott Wagner 

Manager, Aquatic & Terrestrial Habitat – Resource Development & Environment 

BC Oil and Gas Commission 

scott.wagner@bcogc.ca 

250-419-4348 

  

mailto:scott.wagner@bcogc.ca
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1.0 PURPOSE OF THE ECOLOGICAL SUITABLE SPECIES GUIDANCE 

It is important to emphasize that the science and practice of ecological restoration has been gradually shifting 
focus from goals and outcomes relative to fixed reference points (historic fidelity to pre-disturbance conditions), 
towards more process-oriented configurations such as the natural range of variability.  Ecological restoration 
recognizes that ecological processes may take precedence over structure and composition, and may identify 
multiple ecological trajectories are possible on any given site.  It is acknowledged that history not only plays an 
important role in enhancing technical knowledge through historic research, but can help to define the social and 
cultural values of restoration outcomes during a time of rapidly changing cultural and ecological conditions as a 
result of climate change and other global pressures (E.Higgs et al. 2014).   

This document forms part of the Ecological Suitable Species Toolkit, and provides guidance to the oil and gas 
sector for planning, implementing and performance reporting of reclamation activities on forested lands in northeast 
British Columbia (NEBC). Other areas and industries are outside the scope of this document. It is anticipated that 
this document will be modified using an adaptive management approach as new information about revegetation 
techniques become available and changes to provincial and federal regulations are made. The purpose of the 
guidance is to introduce expectations for implementing section 19 of the Environmental Protection and Management 
Regulation (EMPR) as part of the COR Part 2 application process.  The guidance is anchored to results-based 
targets and leverages professional reliance (i.e. qualified reclamation specialists).  It is not a prescriptive manual 
for planning and implementing restoration, but outlines best practices that a qualified reclamation specialist often 
considers when determining restoration practices and techniques to employ for a given restoration area. 
 
The objectives of the guidance are to: 

• Improve the identification and mitigation of site risks and limitations through the application of best practices 

• Improve short term objectives and increase the chance of meeting long term objectives  

• Provide strategic level engagement avenues to support the integration of traditional knowledge and 
continuous practice improvements into this guidance 

• Address regulatory requirements for the restoration of oil and gas disturbances 

• Promote consistent planning, assessment and performance reporting for reclamation activity 
 

This guidance document is part of the Ecological Suitable Species Toolkit, which includes: 

• Ecological Suitable Species List (Appendix A): provides a list of naturally occurring species in the 
context of site conditions and the Biogeoclimatic Ecosystem Classification (BEC) subzone. It is not 
intended to present a complete species listing or necessarily represent species known to promote 
successful ecological restoration, but provides examples of naturally occurring species in a given 
subzone and site series.   

• Ecological Suitable Species Selection Flowcharts (Appendix B): provide examples for the qualified 
reclamation specialist in selecting ecologically appropriate species in the context of existing site 
conditions, BEC subzone, reclamation objectives, and site specific limiting factors  

Note to reviewer: BEC subzones currently include the BWBS and SBS, which account for approximately 90% of 
NEBC and have been the most studied subzones to date.  While other BEC subzones in NEBC are either poorly 
studied and/or have limited coverage in the context of oil and gas activity, the conceptual approach for 
considering ecological species suitable to a given site remains the same.  As a best practice, the qualified 
reclamation specialist considers site and biogeoclimatic conditions when determining ecologically appropriate 
species, and leverages the surrounding vegetation communities as a guide to inform species selection.   
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• Reclamation Performance Assessment Criteria for Forested Lands (Appendix C and Appendix D): 
provides indicators, targets, and assessment methods to determine whether a restoration area may be on 
a succession trajectory that can support ecological restoration 

• Reporting Templates (and Appendix E): provides data reporting requirements and templates to help 
guide Pre-Reclamation Site Assessments, Reclamation Plans, and Performance / Corrective Action 
Reports based restoration objectives and accompanying success criteria and indictors 

Note to reviewer: Reporting templates will be developed prior to implementation, with an eSubmission portal 
anticipated. 

• Assessment Codes & Guidance (Appendix D): provides standardize codes and assessment guidance 
to promote consistency 

• Best Practices (Appendix F): provides a collection of best practices for qualified reclamation specialists 
to consider related to establishing restoration objectives, sourcing materials, site preparation and 
revegetation techniques, invasive plant management, biodiversity and wildlife, and examples of common 
limiting factors. 

• Noxious and Invasive Plants (Appendix G): provides an example list of noxious and invasive plants 
common in the northeast of BC. 

 
 

1.1 Background  
 
This document and the associated tools in the Ecological Suitable Species Toolkit are living documents that 
will be updated and improved upon as knowledge, research, and performance reporting is gathered over time. 
The Commission’s role is to provide for on-going engagement opportunities at the strategic level (e.g. guidance, 
policy, regulation).  This guidance document provides for engagement opportunities with consideration of 
targeting and measuring restoration outcomes, and will continue to be engaged upon as reporting is consolidated 
on an annual basis.  It is the responsibility of the Commission to ensure strategic level outcomes are being 
collaboratively investigated, communicated and engaged upon with industry and Indigenous communities on an 
ongoing basis. 

Successful revegetation (a reclamation activity) of an oil and gas disturbance is defined as the establishment of a 
suitably diverse plant community that can develop a self-sustaining successional trajectories that are ecologically 
appropriate to existing and future site conditions, surrounding ecological conditions, and land uses. In the longer 
term, a successfully reclaimed site is expected to support a climax vegetation community (i.e., ecological 
restoration) that would be consistent within the range of variability expected in a given biogeoclimatic subzone.  In 
Alberta, the strategic goal for the reclamation of oil and gas activities is to achieve equivalent land capability, 
which is considered as “the ability of the land to support various land uses after conservation and reclamation is 
similar to the ability that existed prior to an activity being conducted on the land, but that the individual land uses 
will not necessarily be identical” (Government of Alberta 1993).  In BC, this strategic goal remains relevant, and 
recognizes that alternative states of natural equilibrium may be needed, as informed by existing site constraints, 
climate change, and the degree of ecological disruption both on and off site.  

The use of ecological suitable species is an important element to promote ecological processes, and is an oil and 
gas sector requirement on Crown forested land in BC. It is encouraged that reclamation of all oil and gas surface 
disturbance comply with the intent of Section 19 of the EMPR, which is to promote the re-establishment of 
vegetation communities ecologically relevant to the surrounding conditions, and to not hinder the benefits of 
natural revegetation processes. Considering that reclamation is made of component activities that combined 
promote the return of disturbed land to a productive and ecologically functioning state, it is recognized that the 
restored outcome may be less complex or structurally diverse than the pre-disturbed condition, and will be 
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dependent on end land use objectives and future conditions that can be feasibly anticipated.  Given the 
complexities of climate change, this guidance is not intended to account or anticipate future weather related shifts 
in moisture or temperature patterns, but will require operators to collect and report reclamation performance 
information to inform evidence based improvements and adaptation. 

Having measurable and attainable objectives to consistently quantify reclamation performance is paramount. With 
measurable objectives defined, repeatable and consistent assessment and reporting requirements support 
evidence based continuous improvement opportunities. This guidance is an early step towards improving 
transparency and promoting successful restoration outcomes, with on-going updates and revisions expected 
through ongoing engagement as reclamation performance continues to be measured and reported.  

Aligning ecological restoration objectives with cultural interests and promoting the conservation and protection of 
treaty rights is an important consideration.  When these complementary restoration objectives are applied at large 
spatial scales, cumulative landscape-level benefits may be realized with respect to wildlife populations, habitat 
connectivity, and cultural continuity in the context of the exercise of treaty rights by Indigenous communities.  

The guidance is constructed to support the requirements of the BCOGC Site Remediation and Reclamation 
Manual Version 1.5: January 2020 (BCOGC 2020b) and to support the requirements for Section 19 of the EPMR. 
The guidance provides further clarity for reclamation planning and reporting performance metrics for site closure 
in the context of EMPR 19 compliance.  On-going considerations are to be given to the requirements of the Oil 
and Gas Activities Act and applicable Regulations (Government of BC 2008; Government of BC 2010) throughout 
the reclamation planning and implementation process.   

Note to reviewer: The Commission intends to integrate and consolidate all its guidance related to reclamation 
once external engagement on this first version is completed, building clarity and consistency in guidance and 
reporting for all land use types where feasible. 

 

2.0 RESTORATION GOALS & OBJECTIVES 

A “goal” is defined as the final result toward which effort is directed (e.g., equivalent land capability) and an 
“objective” is the purpose toward which restoration effort is directed (e.g., reclaimed landscapes supporting native 
vegetation species). There may be multiple objectives that apply to each goal. Reclamation objectives need to be 

SMART: Specific Measurable Attainable Reasonable Timely.  For each restoration area, site specific short and 

long term objectives should be considered based on: 

• the type and size of disturbance 

• the biogeoclimatic conditions 

• current and desired land uses in the surrounding area (e.g. land use plans) 

• existing site limitations and conditions (e.g., slope, substrate type, soil quality, wetlands, 
watercourses, and waterbodies, wildlife usage of the area, presence of invasive plants or erosion 
issues on a restoration area) 

• best available evidence-based knowledge regarding ecological restoration outcomes 

• best available traditional knowledge and cultural interests through engagement with local Indigenous 
communities 

• local stakeholder input 

Short term objectives and long term objectives are described further below. Determining whether a restoration 
area has met the short-term objectives is the responsibility of the operator as part of the Certification of 
Restoration reporting process.  Determining success for achieving long-term objectives will be the function of 
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future audit and inspection processes administered by the Commission.  These audit and inspection processes 
will be leveraged to build evidence needed to transparently report performance and inform continuous 
improvement of this guidance as part of on-going engagement. 

 

2.1 Short Term Objectives 

Short term restoration objectives are generally focussed on mitigating known site limitations while maintaining 
avenues to promote natural processes to influence successional trajectories appropriate to the surrounding 
ecological conditions.  Immediate interests are often to create site stability, manage drainage, prevent invasive 
species, establishing a surface for vegetation establishment, and controlling erosion. Short term objectives 
typically apply to the first few years after reclamation is applied to a restoration area, and are focused on 
mitigating short term risks to site stability and supporting successful vegetation establishment. This timeline may 
be shorter if an issue is resolved quickly; or may take longer depending on the revegetation response.  

For example, a reclamation plan may outline short term mitigation measures to manage risks associated with 
invasive plants.  This may include planting a dense, rapidly establishing non-residual annual cover crop or 
establishing a dense shrub canopy to outcompete the invasive species population, which subsequently supports 
site conditions that initiates an appropriate successional trajectory.  

Another example is a site where immediate concerns are the control of erosion in a high risk area (e.g., a slope 
adjacent to a watercourse or waterbody). In this case, a reclamation plan should outline erosion control measures 
such as planting a rapidly establishing cover, using live staking, or using short term erosion control materials 
(e.g., biodegradable erosion control blankets). 

Appendix F provides best practices related to site preparation, seeding and planting techniques, and measure to 
mitigate common limiting factors can be found in Appendix F. 

 

2.2 Long Term Objectives 

The strategic long-term objective for the reclamation of oil and gas activities in BC is to achieve equivalent land 
capability where site limitations are not extensive and can be mitigated.  

The relationships between short and long term objectives have not been formally established in NEBC for the oil 
and gas sector.  This guidance is the first attempt in NEBC to establish a systematic and consistent approach to 
begin collecting evidence to establish and improve the understanding of these relationships.  Long term objectives 
are dependant on the successful development and implementation of techniques to mitigate site limitations and 
risks in the short term, and various factors need consideration . 

Table 1: Example of Factors that may Influence Long Term Objectives 

# Factor Influence on Revegetation Objective 

1 
Permits, Approvals, and 
Regulations 

What are the current regulatory requirements and guidelines for restoration;  

Are there permit or approval conditions directing specific site closure 
requirements? 

2 Current and Future Uses 
Are there land use plans, potential continued uses of an restoration area 
(e.g., is a road to be maintained for recreation access)? 
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# Factor Influence on Revegetation Objective 

3 
Restoration Area Specific 
Conditions and Limiting Factors 

What ecological conditions can be reasonably achieved on an restoration 
area?  

4 
Integration into the Surrounding 
Landscape 

How can the restoration area best be integrated into the surrounding terrain, 
drainage, land uses, in the context of the requirements for restoration?  

Where extenuating conditions exist that may prohibit the attainment of an appropriate ecological trajectory, the 
qualified reclamation specialist provides justification for alternative end land use objectives.   

For example, older sites where historic soil conservation practices reveal a topsoil deficit, long-term objectives will 
need to focus on persistent site stability, erosion control and invasive species control rather than ecological 
succession.  The use of amendments may be considered, with the caution that many early successional and 
annual weeds end up thriving from the use of amendments that may outcompete and limit the natural 
regeneration potential of ecological species.  

Microsite development strategies and the use of large woody material are often useful where these extenuating 
conditions exist. In addition, a species mix should be selected to be suitably diverse, accounting for difficult site 
conditions (e.g., nutrient deficiency) and the variability introduced by seasonally unpredictable abiotic factors 
(e.g., precipitation and temperature). Seed mix diversity should consider forbs, shrubs, and tree species, where 
appropriate, to promote the long-term development of ecological conditions equivalent to the immediate 
surroundings.  See Appendix F for further information on best practices. 

 

3.0 ECOLOGICALLY SUITABLE SPECIES 

Species selection combined with prompt and effective establishment are crucial elements in achieving short and 
long term objectives. In British Columbia, most forest sites can support a variety of native species, allowing the 
qualified reclamation specialist a range of species from which to choose. In selecting the species and 
stocking/seeding rates, there are four elements to success: 

• identifying site limitations and risks, and appropriate mitigation measures to apply during the site 
preparation and vegetation establishment phases of reclamation 

• identifying short and long term objectives 

• identifying ecological site attributes and understanding the ecological characteristics of all species suited 
to the site 

• carefully matching these component elements to produce a plan that meets the objectives 

A reclamation plan should identify locally common trees, shrubs, and forbs. Grasses may be targeted if they are 
naturally occurring in the ecosystem or if they serve a short term function such as outcompeting invasive plants or 
establishing a cover to mitigate erosion risk. Certain grass species can pose a long term risk to restoration efforts 
if they take over a site and limit the growth and natural ingress of naturally occurring trees, shrubs, and forbs 
(Gómez‐Aparicio 2009). If grass seed is used to achieve a short term objective, it should be used strategically and 
with a plan for control and replacement over time.  

Where broader landscape level planning initiatives specify alternative objectives (integrated resource 
management goals), modification of these guidelines may be required. Conflicts with higher level plans must be 
resolved at the higher planning level.  
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3.1 Ecological basis for species selection 

An ecological and ecosystem-specific approach to the selection and application of species has been adopted in 
this guidance.  Each species has adapted to a specific range of environmental conditions, and its growth and 
behaviour depend on the ecosystem and biogeoclimatic conditions in which it grows. In an unfavourable 
environment, species growth potential is often restricted and its susceptibility to damaging agents will increase. 

In determining ecologically appropriate species, the qualified reclamation specialist is to consider the ecological 
site conditions and risks that are anticipated to persist on a restoration area once the reclamation treatments and 
prescriptions are deployed.  This guidance provides the conceptual ecological framework to select ecological 
species relevant to site conditions, using the following general considerations: 

• ecological characteristics of species 

• desired short and long term objectives 

• potential for natural regeneration 

• role of reclamation intervention 

• short to medium term risks and hazards, such as erosion or invasive species 

• longer term climate change risks 

• feasibility of intervention and species establishment 

• effect of the species or combination of complementary species on the site 

• maintenance of biological diversity 

Correlated site series (sites with similar ecological capabilities related to biogeoclimatic conditions) provide the 
ecological framework for this guide.  The Ecological Suitable Species List (Appendix A) provides a example list 
of species as they relate to biogeoclimatic zones, subzones, and site conditions.  The relationship between site 
moisture and nutrient regimes and site series can be found in Appendix B (Ecological Suitable Species 
Selection Flowcharts), provides a conceptual example of how to apply assessment knowledge of site conditions 
towards an informed selection of appropriate species. 

When developing vegetation treatments the qualified reclamation specialist should account for limiting factors to 
vegetation establishment, such as disturbance type, site stability and erosion risk, invasive species potential, 
surrounding BEC subzone and exiting vegetation present, predicting the range of site series expected on the 
restoration area once site preparations are complete.  This information is to be included in a Reclamation Plan, or 
be reported as part of the COR Part 2 application. 

 

3.1.1 Species Compatibility 

When designing a seed mix, species compatibility is an important consideration.  Factors affecting species 
compatibility include: 

• the rate and level of natural ingress of all species on the specific site 

• the relative growth rates of all species on the specific site 
• the relative protection requirements and shade tolerance of the species 

• the spatial requirements and branching habit of the crowns for the species 

• the nutritional effects of the species or combination of species on the soil and each other 
• the pathological and biological (morphological) seral stage of each species 

For example, planting and promoting pioneer woody species can help initiate early successional processes by 
providing micro-climatic conditions for later seral species, improving soil process and function, and helping control 
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soil erosion (Polster 2011, 2017; Walker and del Moral 2003). The qualified reclamation specialists’ careful 
consideration of how a restoration area may progress through succession is important, and should be ecologically 
based in the context of the site’s relationship to surrounding BEC subzone conditions. 

 

3.1.2 Problematic Species 

Problematic species are consider those that hinder natural regeneration processes.  In NEBC, these species are 
often sod-forming grasses that outcompete early seral pioneer forbs and shrubs that provide the conditions 
necessary to promote a successional trajectory relevant to the adjacent vegetation communities that have been 
naturally adapted to the surrounding biogeoclimatic conditions. 

The use of invasive and persistent, agronomic perennial forage species for reclamation on forested crown land is 
not acceptable. Perennial forage species have been purposefully bred and cultivated to enhance forage 
production and to invade and persist in native plant communities. Forage species such as crested wheatgrass, 
sweet-clover, timothy, smooth brome, creeping red fescue, and reed canary grass (among others) can reduce 
plant community diversity and hinder natural revegetation processes. 

Exceptions may include: 

• Temporary use of annual cover species (such as fall rye and winter wheat) to assist with soil stabilization 
and reduce erosion potential in the short term. 

• Restoration areas on or immediately adjacent to land that is cultivated for agricultural purposes. 

• Restoration areas located on range developments that are improved pasture, cultivated, seeded or 
otherwise improved for forage production and the revegetation species are consistent with those 
improvements. 

• Extenuating conditions preventing the successful replacement of topsoil or the establishment of 
ecologically suitable species. 

When proposing the species composition for a restoration area, the qualified reclamation specialist should select 
a mix of species that is ecologically suited to the biogeoclimatic conditions on the site and surrounding area, 
unless otherwise specified in a higher level plan.  Reasons for promoting a species mix include maintenance of 
historical species profiles in the landscape, improving site resilience to damaging agents, enhancing biodiversity, 
biological and ecological benefits, and cultural considerations.  

 

3.2 Sourcing of Revegetation Materials 

Tree, shrub, grass, and forb seed, propagules, or seedlings may be collected locally or purchased commercially. 
Not all species will be available commercially in all years and some may be cost prohibitive. Regardless of 
whether purchasing seed, propagules, or seedlings for immediate planting, purchasing seed for greenhouse 
propagation, or collecting seed, propagules, or seedlings, planning and ordering revegetation material before fall 
the previous year is important for several reasons: 

• commercial suppliers need time to harvest enough seed to meet client needs 

• if there is a poor mast year for a certain species, neither commercial supply nor locally collected seed 
may be available and collection may need to be deferred to a future date or an alternate species with a 
similar ecosystem function may need to be selected as a substitute 
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• when the planting plan includes greenhouse propagation, time needs to be allowed to ensure available 
greenhouse space, time to properly stratify seed for germination, and time to grow seedlings to an 
appropriate size that are available in the correct planting window 

• if the planting plan requires a large amount of a certain species, materials may need to be ordered from 
multiple suppliers, or collected over several seasons 

Given the timelines required for sourcing seed, propagules, or seedlings; it is recommended that within the 
revegetation plan a schedule is developed to account for the sourcing timelines. 

Researchers are exploring opportunities to mitigate negative impacts of climate change on forest health and 
productivity by using new tools to better match seed lot and site climates and by assisting the migration of seed to 
keep pace with climate change.  In this context, the provincial seed transfer research program has provided 
substantial support in revising and implementing the Chief Forester’s Standards for Seed Use, representing a 
consolidation of current knowledge and research results. Further information can be found on the province’s 
Forest Stewardship website.    

The Government of British Columbia has developed a series of tools to guide tree seed sourcing, collection, and 
deployment on Crown lands, including geographic based and climate based considerations. Resources include 
seed planning references, maps of seed planning zones, maps of seed planning units, species plans, and sowing 
guidelines. Although these practices are specific to tree seeds and Crown lands, the best practices outlined in 
these resources should be considered for use on other species and private land as well (BCOGC 2018).  These 
provincial tools are currently under review and may be shifting primarily towards climate based considerations. 

Further guidance on sourcing can be found in the Appendix F: Best Practices. 

 

3.3 Seed Mix Development  

Revegetation Using Native Plant Materials (AENV 2003) suggests that depending on the chosen plant types, 
target plant densities should be: 

• trees: minimum 2 m apart 

• shrubs: 1 to 2 plants/m2 

• forbs: 5 to 10 plants/m2  

• grasses: 10 to 15 plants/m2 

Burton & Burton (2003) recommend that a seed mix should include: 

• five to ten species 

• a mixture of species with various mature heights and growth habits  

• a mixture of establishment rates to allow for early erosion control and longer term diversity 

• consideration of a nitrogen fixing species to improve soil quality (e.g., alder, fireweed) 

• consideration of palatability to wildlife (e.g., species that attract or deter browsing species) 

When considering what species to use for reclamation, consideration should be given to the role of each species 
in the ecosystem, and possible alternate species that could be substituted in the case of a seed or seedling 
shortage.  

A successful seed mix design is a function the anticipated biogeoclimatic (BGC) conditions that will be introduced 
on the operating area being reclaimed, along with considerations for site specific risks (e.g., erosion) and 

https://www2.gov.bc.ca/gov/content/industry/forestry/managing-our-forest-resources/tree-seed/forest-genetics/seed-transfer-climate-change
https://www2.gov.bc.ca/gov/content/industry/forestry/managing-our-forest-resources/tree-seed/seed-planning-use
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limitations (e.g., poor nutrient or moisture availability).  When selecting species to design a seed mix, the BEC 
subzone the restoration area is located is an important consideration, as is soil suitability.   

An annual agronomic crop can be used to help reduce erosion risks and control weeds early in the revegetation 
process. Choose an annual, biennial, or short lived perennial that will establish quickly, but will not persist to be 
competitive with desirable native plant species. A diverse mix of native plants can compete with weeds by filling a 
variety of niches in the ecosystem that may be occupied by invasive species, given the opportunity. Healthy native 
plants that are suited to the planting area will compete best with invasive species; however, the management of 
invasive species may be required where the risk of invasive establishment on a restoration area is deemed high 
by the qualified reclamation specialist, ensuring that the performance target for invasive species presence can be 
achieved.  

Agronomic species appropriate for use as a cover crop should be seeded lightly (~8 kg/ha) and be low growing to 
the extent possible. If an agronomic cover crop is being mixed in with a native seed mix, the agronomic species 
should not constitute more than 10 to 20% of the total native seed mixture applied to an restoration area (Burton & 
Burton 2003). 

Further guidance on planting techniques can be found in the Appendix F: Best Practices. 

 

4.0 REPORTING 

Site closure reporting (e.g. applications for COR Part 2) may require additional information to justify the context of 
site limitations or constraints preventing ecological vegetation success metrics from being achieved.  Where a 
qualified reclamation specialist deems a restoration area to have a low risk failure as outlined in this guidance, or 
where a qualified reclamation specialist is not requesting exemptions from a specific performance target, 
additional information to justify the requests are not required.  Similarly, in cases where a restoration area has 
achieved the performance targets outlined in this guidance, no further assessment information will be required.   A 
well-documented reclamation plan based on site specific assessment information, developed by a qualified 
reclamation specialist, will provide the information necessary to justify alternative success metrics, and promotes 
the early identification and mitigation of site limitations to ensure site closure is not unnecessarily prolonged, and 
supports compliance with EMPR 19. 

Restoration areas can have various limitations and risks that may influence reclamation success. Developing a 
Reclamation Plan based on a site specific pre-reclamation assessment prior is strongly encouraged where site 
conditions are unknown, and is a risk-based decision by an operator.  It is anticipated that qualified reclamation 
specialists have and will develop the field based knowledge necessary to inform successful reclamation practices 
and techniques for particular operating areas, thereby reducing the need for site specific information to inform risk 
and mitigation requirements. A qualified reclamation specialist without experience in a particular area may 
recommend the collection of site specific assessment information to develop successful reclamation 
recommendations.   

Where site specific risks and limitations are not identified prior to reclaiming a restoration area, a performance 
assessment may be unsuccessful at meeting the performance targets (see Appendix C for performance targets).  
If the site fails the performance assessment, a corrective action plan should be developed to assess and mitigate 
site risks and limitations, after which additional growing seasons will be required to achieve the desired 
performance targets. 

Site Assessment information resulting from pre-reclamation assessments or corrective action plans will be 
required as part of the CoR Part 2 application to justify modifications to performance targets and thresholds 
outlined in this guidance.  
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The Commission expects all reclamation planning, implementation, and performance assessment reporting to be 
conducted by or under the direct supervision of a qualified reclamation specialist and requires a professional 
statement to be signed and dated by a qualified reclamation specialist.  The Commission requires that a qualified 
reclamation specialist attest to the following statements:  

• The reclamation activity and performance assessment of that activity referred to in this report have been 
conducted in accordance with the recommendations outlined and overseen by the qualified reclamation 
specialist 

• The reported information is true based on the signatory’s current knowledge as of the date completed. 
Where data gaps exist in this report, the judgment of the qualified reclamation specialist have been used.  

• The signatory has demonstrable experience with surface reclamation planning, management and 
assessment activity for which the statement applies and is familiar with the reclamation carried out on the 
site. 
 

4.1 Restoration Areas 

A restoration area is defined as a disturbance area that may include one disturbance type (e.g., a well pad) or a 
combination of disturbance types (e.g. well pads, roads, pipeline or power corridors, laydown areas, or other 
disturbances) where reclamation activities are targeted.  

A combination of disturbances across a restoration area may require various reclamation prescriptions given 
variable site limitations and conditions that may influence both short and long term objectives. Short term 
objectives will help to set the foundation to achieve long term objectives by addressing limiting factors to promote 
establishing a successional vegetation trajectory ecologically similar to the surrounding land use.  Long term 
objectives for restoration are often the same for all disturbances where site conditions are not limiting, which are 
to establish vegetation communities that are ecologically relevant to the site conditions and surrounding land 
use(s), and to leverage the benefits of natural regeneration processes. Site limitations and objectives are to be 
outlined in the reclamation plan. 

 

4.2 Pre-Reclamation Assessment  

A site specific pre-reclamation assessment can provide the necessary information needed by the qualified 
reclamation specialist to help identify existing site conditions, risks and limitations.  The assessment should be 
based on the guidance provided in this document, the BCOGC Site Remediation and Reclamation Manual 
(BCOGC 2020b), and the Field Guide for the BEC subzone (BEC 2020) the restoration area is found.  Knowledge 
of existing conditions, surrounding conditions, and the risks and limitations of a restoration area form the basis for 
a qualified reclamation specialist to provide recommendations.   

A Pre-Reclamation Assessment is conducted during the snow-free condition and preferrable during the active 
growing season, and assumes that subsurface risks have been appropriately identified and remediated to the 
satisfaction of the Commission (CoR Part 1; BCOGC 2020b).  

The Field Manual for Describing Terrestrial Ecosystems (BC MFR and BC MoE. 2010), along with Appendix C 
and D, provide site assessment guidance to help guide a Pre-Reclamation Assessment in the context of 
performance expectations.  Appendix F outlines best practices, limiting factors and possible mitigation to consider. 
Results from the assessment allow the qualified reclamation specialist to provide and report the following: 

• Site description information (e.g. slope, aspect, limiting factors) 
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• Landscape form and function (e.g. site stability, erosion risk)  

• Soil conditions, such as reclamation materials available on site, location(s) of soil stockpiles and/or 
windrows, etc. 

• Develop and identify measures and reclamation techniques to alleviate and mitigate site risks and 
limitations 

• Determine appropriate ecological species mixes relative to site conditions and BEC Subzone targeted 

• Determine appropriate short and long term objectives for site restoration  

There are a number of indicators, metrics, targets and thresholds that can be used to assess site limitations and 
risks, help determine mitigation options, and identify the biogeoclimatic conditions to support the selection of 
ecological species suited to the conditions of the restoration area.  Areas adjacent to the restoration area should 
be used as reference conditions to confirm the biogeoclimatic subzone and to help anticipate post-reclamation 
site conditions.  While an understanding of the subzone the restoration area(s) are in helps to determine 
appropriate ecological species that would be best suited to those conditions, the conditions anticipated on the 
reclaimed restoration area are of critical consideration to the qualified reclamation specialist. 

Where site limitations are unknown or are expected to influence reclamation success, developing a reclamation 
plan is recommended.  The reclamation plan should detail site conditions, risks and limiting factors informing short 
term reclamation objectives, reclamation approaches, alternative targets, detailed seed mix design, planting 
procedures, and maintenance plans, including specific mitigation to be employed to address limiting factors 
(Appendix F). 

Note to reviewer:  A reclamation plan is a risk-based decision for each operator on each site.  A qualified 
reclamation specialist without experience in a particular area may recommend the collection of site specific 
assessment information to develop successful reclamation recommendations.  Where site specific risks and 
limitations are not identified prior to reclaiming a restoration area, a performance assessment may be 
unsuccessful at meeting the performance targets (see Appendix C for performance targets).  If the site fails the 
performance assessment, a corrective action plan should be developed to assess and mitigate site risks and 
limitations, after which additional growing seasons will be required to achieve the desired performance targets. 

Whether a restoration area has risks and limitations identified prior to a treatment being deploy (a reclamation 
plan developed), or afterwards (a corrective action report developed), the knowledge of the limitation and 
appropriate corrective action is still gained and informs reclamation performance in the context of these 
guidelines.  Alternatively, where restoration areas are successful at achieving the performance targets, the COR 
Part 2 application is required to report the same information, outlining the conditions, techniques, and species 
selection that led to successful site closure. 

 

4.3 Performance Reporting 

 

After at least 3 growing seasons, a site closure report is required that assess reclamation performance and 

indicating how regulatory requirements and objectives defined in the reclamation plan were met.  Performance 

criteria, targets, and assessment methods are detailed in Appendix C and D.  Where a reclamation plan is not 

available, the performance report should provide the relevant detail outlined in a reclamation to describe the 

reclaimed area(s): 

• Site description information (e.g. slope, aspect, limiting factors) 

• Landscape form and function (e.g. site stability, erosion risk)  

• Soil conditions, such as reclamation materials available on site, location(s) of soil stockpiles and/or 
windrows, etc. 
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• Outline measures and reclamation techniques (e.g. microsite creation, erosion control measures) used to 
alleviate and mitigate site risks and limitations 

• Detailed description of revegetation materials used (seed mixes, seedlings) in the context to site 
conditions and the targeted BEC subzone 

• Justify alternative performance targets based on site risks and limitations 

To develop information that supports evidence-based continuous improvements to reclamation practices and 

outcomes, the vegetation performance metrics outlined in Appendix C are required to be reported to the 

Commission as part of the COR Part 2 application.  Further detail can be found in Section 4.0 and in Appendices 

C and D. 

 

4.4 Corrective Action Reporting 

Where site limitations are not identified until attempting to assess for performance (i.e. after at least three growing 
seasons since reclamation activities had been deployed), a Corrective Action Report should be developed that 
documents the assessed limitations and subsequent mitigation measures applied to meet existing objectives, or 
justifies the modification of specific objectives.  

Assessment results derived through the Corrective Action Report should follow the applicable criteria outlined in 
Appendix C and D to enable an informed decision by the qualified reclamation specialist to alleviate site failure 
concerns, particularly where modifications to performance targets and thresholds outlined in this guidance require 
justification.  

Notes To Reviewer:   

Reporting templates, forms, and/or web portals will be developed through the engagement phase prior to 
implementation. 

Whether a restoration area has risks and limitations identified prior to a treatment being deploy (a reclamation 
plan developed), or afterwards (a corrective action report developed), the knowledge of the limitation and 
appropriate corrective action is still gained and informs reclamation performance in the context of these 
guidelines.  Alternatively, where restoration areas are successful at achieving the performance targets, the COR 
Part 2 application is required to report the same information, outlining the conditions, techniques, and species 
selection that led to successful site closure.  This approach to reporting requirements maintains the emphasis on 
result based outcomes, and aligns with the objective of supporting evidence based continuous improvement and 
adaptive management. 

 

5.0 PERFORMANCE ASSESSMENT 

The immediate goal of assessing performance is to gather, manage, and provide information required to support a 
successful CoR Part 2 Application in the context of EMPR Section 19. The success criteria are intended to 
support an assessment of whether reclamation activities have succeeded in establishing a suitable ecological 
trajectory to support on-going natural regeneration and long-term ecological restoration outcomes. This 
information will be collated and analysed to identify success and continuous improvement opportunities at multiple 
scales, including performance within specific BEC subzones, differences between species mix designs, site 
reclamation techniques, common site limitations, etc. This information will be supplemented with longer term 
inspection and audit processes administered by the Commission.   
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These criteria are outlined in the Reclamation Performance Criteria for Forested Lands (Appendix C), along 
with specific assessment protocols. A summary of the approach is below.  

The assessment framework is broken down into a Goal-Objective-Criterion-Indicator hierarchy with each indicator 
having a measure, an assessment method and a target value. The framework is designed to allow for continuous 
improvement through ongoing incorporation of new knowledge, technology, and stakeholder input.  Each 
objective has a set of criteria with measurable indicators associated with them as a means of determining whether 
the objective has been met. The premise is that if the criteria and objectives are achieved, the reclamation activity 
has been succeeded in establishing a suitable ecological trajectory to support natural processes and function, and 
subsequently will should support longer-term ecological restoration outcomes.  

The criteria and indicators chosen for reporting and determining success are adapted from various guidelines and 
technical documents. Criteria were chosen that are appropriate for the ecological conditions and disturbance 
types in northeast BC. The list of applicable criteria and indicators may be adapted as guidelines change, 
regulatory guidance documents are updated, new information is gathered, and experience is gained.  

 

5.1 Assessment Design and Methodology 

Note to reviewer: Need to ensure consistency and accuracy for repeatability (audits and inspections) and 
statistical analysis between and within sites.  Important to establish repeatable assessment plots across a 
treatment area. An adequate number and size of plots is presented here to help determine anticipated soil and 
vegetation variability within a site. The Commission will be consolidating performance reporting on an ongoing 
basis to build evidence based continuous improvements to the guidance. Below is adapted from AER. 

Assessment metrics are to be collected after all species have leafed out (May through October), and after the 
restoration area has experience at least 3 growing seasons.  For example if the reclamation activity was 
completed in 2024, the assessment should take place during the growing season of 2028.  

 

5.1.1 Assessment Grids and Plots 

Professional judgement is required to determine sampling intensity to account for the variability in soil and 
vegetation metrics across a restoration area.  To ensure that small anomalous conditions are not inadvertently 
weighted in describing the site, a square assessment grid is to be delineated evenly across a polygonal 
restoration area, with each grid having an equal area of no more than 20m x 20m (400 m2).  The number of offsite 
control plots is to be at least 20% of the number of onsite grids, with no less than 4 corresponding to each 
boundary.   

Sampling intensity may require adjustment for different sized and shaped lease areas, and on sites where higher 
that average variability is anticipated or observed more assessment plots (i.e. a smaller assessment grid) may be 
required.  Assessment plots are then to be established for each grid on a site.  

Within each grid, the standard hybrid sampling unit is a circular plot of 1.78 meter radius (10 m2) for all non-
woody vegetation metrics, and then stepped out to a circular plot of 3.99 meter radius (50 m2) to assess woody 
vegetation metrics.  Assessment plots are to be located within each grid, with the plot placed to be as 
representative as possible of the entire grid area, not necessarily in the center of the grid.   
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Polygonal Disturbances (e.g. well sites, camp sites, etc.) 

A minimum of 25 assessment plots are to be established for each polygonal 1 ha restoration area being assess 
for reclamation success. The assessment plots should include the following five locations if known: well center, 
sump, flare pit, production areas and lease area entrance. As depicted in the figure below, hybrid assessment 
plots of 1.78 meter radius (10 m2) and 3.99 meter radius (50 m2), sharing a common plot center, are to be 
established, located and arranged to capture the range of variability immediately observable within the 
assessment grid. When the area being restored is larger than one hectare or has high variability, additional 
assessment points are to be incrementally established based on professional judgement.  Judgement should 
consider site variability along with the 25 plots : 1 ha assessment target.   

Offsite control plots, representative of the variability anticipated off site based upon visual inspection and 
professional judgement, will be at least 20% of the number of plots established onsite.  

 

Figure 1: Depiction of the 20m x 20m assessment grid with hybrid assessment plots nested together in relation to a 
polygonal restoration area. 

 

Linear Disturbances (e.g. access roads) 

Place assessment plots where high levels of traffic impacts may be anticipated in the past and future (e.g. near 
right of way center).  Additional assessment and control plots may be required based on landscape variability.  
Hybrid assessment plots of hybrid assessment plots of 1.78 meter radius (10 m2) and 3.99 meter radius (50 
m2), sharing a common plot center are to be established, and will be made using paired comparisons (one at least 
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10m off the boundary of the disturbance as an offsite representative control plot and one onsite near the 
centerline).   

• Disturbances <250 meters in length: A minimum of 2 assessment plots shall be established along the 
disturbance that best account for landscape variability. 

• >250 meters in length: Assessment plots shall be established at intervals not greater than 250 meters, 
reflecting landscape variability (topographic, vegetation and/or soil variability).  
 

5.2 Performance Criteria 

The indicators, targets and thresholds outlined in the guideline have been informed by the province’s long history 
and experience in forest management practices.  In British Columbia, forested land is managed for timber, range, 
recreation, water, fisheries, wildlife, and other purposes. The desired stand structure and tree species composition 
are often not the same for each of these management strategies, and have been adjusted here to the context of 
objectives for restoring oil and gas disturbance to support compliance with EMPR 19, which is to promote 
ecological restoration outcomes in the long term.  The focus is not on optimizing the economic and efficient 
production of forest products, but on promoting the establishments of site suitable ecological trajectories and 
natural regeneration processes that can support the re-establishment of wildlife habitat. 

The BC stocking standard guidelines for forestry were developed on the assumption of a 2 m minimum inter-tree 
spacing to achieve a specified stem per hectare target. While a 2 m minimum inter-tree spacing is suitable for 
many sites where expediting forest harvest rotation and efficiency are the objectives, the restoration objectives for 
oil and gas disturbance are premised on promoting long-term restoration outcomes that support natural ecological 
process and function towards an equilibrium.  As such, no minimum inter-tree spacing has been established.  
Examples of situations the influence inter-tree spacing and stems per hectare target include:   

• hygric or wetter sites 

• poor soil nutrient conditions  

• very rocky sites  

• very harsh sites where protected microsites are critical  

• areas with a high potential for cattle congregation  

• riparian areas with a high residual component  

• cluster planting (e.g., grizzly bear habitat)  

• micro- and meso-site preparation techniques  

• the potential for natural regeneration of woody species 

Restoration areas without documented site limitations are expected to meet the 600-800 woody stem density 
target of 600-800 stems per hectare.  Where limitations are assessed and documented, the qualified reclamation 
specialist can prescribe a reduced woody stems per hectare target not less than 300-400.  Vegetation 
performance metrics to be reported are outlined in Appendix C, enabling an assessment of vegetation suitability 
as it related to section 19 of the Environmental Protection and Management Regulation.  
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6.0 ADAPTIVE MANAGEMENT 

Risks and limitations to successful restoration can be partially mitigated through adaptive planning and 
decision-making. The underlying strategy for restoration is that it is founded on a management approach that is 
iterative based on reporting results, and on-going engagement with industry, government, academia, and 
Indigenous partners.  New research will continue to shed light on the field of restoration, unfolding into best 
practices and updated guidance as knowledge and practice in the field continues to mature.  This guidance is 
intended to be revised and continually updated in adaptive response.  

The new reporting requirements will be used to help support this adaptive management approach (Figure 5) by 
helping to identifying areas of improvement in reclamation planning, implementation, reporting and auditing. 
Results are expect to indicate aspects of the restoration that are working well to mitigation site risks and 
limitations in a specific region or subregion, and where reclamation practices are building evidence towards 
expediated restoration outcomes and are promoting natural regeneration processes to become re-established. 

 

Figure 2: The Adaptive Management Cycle 
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Ecological Suitable Species List 

 

NOTE TO REVIEWER:  SEE *.XLS SPREADSHEET FOUND AT: 

https://www.bcogc.ca/files/operations-documentation/Remediation-Reclamation-and-
Restoration/AppA_SpeciesList_June2021.xlsx 

https://www.bcogc.ca/files/operations-documentation/Remediation-Reclamation-and-Restoration/AppA_SpeciesList_June2021.xlsx
https://www.bcogc.ca/files/operations-documentation/Remediation-Reclamation-and-Restoration/AppA_SpeciesList_June2021.xlsx
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Ecological Suitable Species 
Selection Flowcharts 

 

NOTE TO REVIEWER -  These flowcharts provide examples of the decision making process to consider site 
conditions and select appropriate ecological species in the context of those conditions.  They are not intended to 
be an exhaustive set of charts for all possible permutations and combinations of conditions that may be found in 
northeast BC. 

 

 



 

 
 ENGAGEMENT DRAFT 29 

 

 

 

 



 

 
 ENGAGEMENT DRAFT 30 

 

 

 



 

 
 ENGAGEMENT DRAFT 31 

 

 

Reclamation Performance Criteria 
for Forested Lands 
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Category Indicator Site Measure and Target Plot Measure and Target 
Plot 
Scale 

Pass / 
Fail 
Point 

COMMENTS & 
REFERENCES 

Site 
Description 

Permit / WA 
Number(s) 

- - 
Restoration 
Area 

- - 

Site 
Description 

BEC 
Subzone(s) 

- - 
Restoration 
Area 

- - 

Site 
Description 

Slope - 
Record percent slope gradient using a 
clinometer 

3.99m - 

BC MoFR and 
BC MoE 2010 
(Section 1 page 
25) 

Site 
Description 

Aspect - 
Record orientation of slope relative to true 
north, using a compass 

3.99m - 

BC MoFR and 
BC MoE 2010 
(Section 1 page 
25) 

Site 
Description 

Mesoslope 
Position 

Record the position of 
restoration area relative to 
localized catchment area using 
codes, where: 
• CR = crest 
• UP = upper slope 
• MB = middle slope 
• LW = lower slope 
• TO = toe 
• DP = depression 
• LV = level 
• GU = gully 

- 
Restoration 
Area 

- 

NEW 
 
BC MoFR and 
BC MoE 2010 
(Figure 1.3, 
Section 1 page 
25-26) 

Site 
Description 

Elevation 
Determine in the field using an 
altimeter or GPS at plot center, 
record in meters 

- - - NEW 

Site 
Description 

Conditions 

Record the overall site 
condition, presence of key 
landscape features (e.g., 
slopes, drainages), take photos 
and provide a site sketch 

- 
Restoration 
Area 

- BCOGC 2020b 
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Category Indicator Site Measure and Target Plot Measure and Target 
Plot 
Scale 

Pass / 
Fail 
Point 

COMMENTS & 
REFERENCES 

Site 
Description 

Limiting Factors 

Describe quantity and quality 
(degree of pressure) of site 
factors that pose a risk or 
limitation to be mitigated or that 
may influence successful 
restoration outcomes.   See 
Table F-1 (Appendix F) and 
Section 3.3 of guidance for 
examples 

- 
Restoration 
Area 

- BCOGC 2020b 

Landscape 
Form and  
Function 

Site stability, 
subsidence, 
erosion, 
deposition of 
sediment in low 
lying areas. 

 At least 85% of plots onsite 
must be acceptable, with no 2 
adjacent plots ranked as 
unacceptable. 

Visual quality assessment based on the 
comparison between the grid and the 
assessment plot.  Measured as acceptable or 
not acceptable for each plot. 
 
Target: Amount of erosion is consistent with 
levels found in surrounding offsite  area; no 
signs of slope movement, slumping, 
subsidence or tension cracks.  Risk of future 
onsite stability issues are not identified. 

3.99m YES BCOGC 2020b 

Landscape 
Form and  
Function 

Landform 
shape, slopes, 
drainage 
patterns. 

 At least 85% of plots onsite 
must be acceptable, with no 2 
adjacent plots  ranked as 
unacceptable. 

Visual quality assessment based on the 
comparison between the grid and the present 
or intended land use description resulting 
from the control plots.  Measured as 
acceptable or not acceptable for each plot.  
 
Target: Landform shape, slopes, and 
drainage are consistent and integrated with 
surrounding patterns and  conditions.  Onsite 
ponding, gullying, rilling or slumping, 
including bank stability around watercourses 
and waterbodies, ponding is consistent with 
expectations. 

3.99m YES BCOGC 2020b 
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Category Indicator Site Measure and Target Plot Measure and Target 
Plot 
Scale 

Pass / 
Fail 
Point 

COMMENTS & 
REFERENCES 

Landscape 
Form and  
Function 

Presence/absen
ce and location 
of industrial or 
domestic waste 
and debris. 

 Target is 100% of plots onsite 
must be acceptable. 

Visual quality assessment based on the 
comparison between the grid and the 
assessment plot.  Measured as acceptable or 
not acceptable for each plot.  
 
Record presence of industrial debris, and 
windrowed or concentrated gravel from 
operational phase. 
 
Target: No industrial or domestic debris.  

3.99m YES BCOGC 2020b 

Landscape 
Form and  
Function 

Landscape 
Enhancements 

Record Yes / No for the site.  
Describe the site preparation 
techniques and measures 
employed to mitigate site risks 
and limitations. 
 
No target established.  The 
creation of microsites (surface 
soil microtopography / 
roughness) is encouraged to 
promote site diversity, as well 
as the application of coarse 
woody debris. If coarse woody 
debris is applied, 60 to 100 m3 
per hectare is recommended.        

- 
Restoration 
Area 

No 
 
Begin 
reporting 
in 2024 

NEW 

Soil Litter and LFH - 

Record the depth and % cover of surface 
organic horizons. 
 
No target established.  Surrogate indicator of 
the redevelopment of nutrient cycling 
processes. 

3.99m 

No 
 
Begin 
reporting 
in 2024 

NEW 
 
ESRD 2013b 
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Category Indicator Site Measure and Target Plot Measure and Target 
Plot 
Scale 

Pass / 
Fail 
Point 

COMMENTS & 
REFERENCES 

Soil 
Mineral Soil 
Depth 

At least 85% of plots onsite 
must be acceptable.   

Record the depth of top and subsoil horizons 
(in centimeters) within each assessment and 
control  plot.  
 
Target: Depth of A horizon must be at least 
80% of the average of the all control plots. 
 
If the A Horizon depth on adjacent 
undisturbed areas is less than 10 cm, the 
stockpiled soil must be replaced as evenly as 
possible 

3.99m YES BCOGC 2020b 

Soil 
Soil Moisture 
Regime 

- 

Record the moisture regime class for all 
assessment and control plots based on 
environmental factors, soil properties, 
indicator plants, etc.  Use code system 0 to 8, 
where: 
• 0 = very xeric 
• 1 = xeric 
• 2 = subxeric 
• 3 = submesic 
• 4 = mesic 
• 5 = subhygric 
• 6 = hygric 
• 7 = subhydric 
• 8 = hydric 

3.99m 

No 
 
Begin 
reporting 
in 2024 

NEW 
 
BC MoFR and 
BC MoE 2010 
(Table 1.1., 
Section 1 page 
13) 

Soil 
Soil Nutrient 
Regime 

- 

Record the nutrient regime for all assessment 
and control plots based on environmental 
factors, soil properties, indicator plants, etc.  
Use code system A to F, where: 
• A = very poor 
• B = poor 
• C = medium 
• D = rich 
• E = very rich 
• F = saline 

3.99m 

No 
 
Begin 
reporting 
in 2024 

NEW 
 
BC MoFR and 
BC MoE 2010 
(Table 1.2, 
Section 1 page 
15) 
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Category Indicator Site Measure and Target Plot Measure and Target 
Plot 
Scale 

Pass / 
Fail 
Point 

COMMENTS & 
REFERENCES 

Soil Admixing 
At least 75% of plots onsite 
must meet the target..   

Approximate the % amount of parent material 
mixed into the stockpiled topsoil and/or 
replaced topsoil for each assessment plot. 
 
Target: Admixing in each plot must not be 
greater than 30%. 

3.99m YES NEW 

Soil Rooting Zone - 

Describe rooting zone by noting root 
abundance and size classes and codes, and 
any rooting zone restriction codes. 
 
Note any common indicators for root 
restrictions. 

3.99m 

No 
 
Begin 
reporting 
in 2024 

NEW 
 
BC MFR and 
BC MoE 2010.   
 
Also see 
Appendix D  

Soil 
Soil Texture and 
Color 

- 

Hand texture and color (Munsell Color 
Charts) the major mineral soil horizons  for all 
assessment and control plots. 
 
Note any common indicators for soil aeration 
restrictions. 

3.99m 

No 
 
Begin 
reporting 
in 2024 

NEW 
 
BC MFR and 
BC MoE 2010.   
 
Also see 
Appendix D 

Soil Soil Chemistry1 

Composite sampling adequate 
for reclamation planning 
purposes.  Targeted to areas of 
concern if corrective action is 
required post-reclamation. 
 
Strongly encouraged for sites 
presenting risks and limitations. 

Lab analysis to determine topsoil chemistry 
parameters: 
 
Texture; % Clay; Organic Carbon; pH; 
Electrical Conductivity; Sodium Adsorption 
Ratio (SAR). 

3.99m  

No 
 
Begin 
reporting 
in 2024 

NEW 
 
ESRF 2013b.  

 

1 Used at the discretion of the qualified reclamation specialist to determine site risks and limitations, and to determine appropriate corrective actions. 
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Category Indicator Site Measure and Target Plot Measure and Target 
Plot 
Scale 

Pass / 
Fail 
Point 

COMMENTS & 
REFERENCES 

Soil Soil Drainage - 

Record the drainage class for all assessment 
and control plots. (Very Poor to Very Rapid).   
 
Note any common indicators for water 
permeability restrictions. 

3.99m 

No 
 
Begin 
reporting 
in 2024 

NEW 
 
BC MFR and 
BC MoE 2010.   
 
Also see 
Appendix D  

Soil Compaction 
At least 85% of plots onsite 
must be acceptable.   

Qualitative assessment based of professional 
judgement. 

3.99m YES BCOGC 2020b 

Vegetation 
Undesirable 
Plants 

 At least 85% of plots onsite 
must be acceptable, with no 2 
adjacent plots  ranked as 
unacceptable. 

Record presence, % cover and distribution for 
all noxious and invasive plants for each plot.  
No onsite plot to be > 10% undesirable 
species. 

1.78m YES BCOGC 2020b 

Vegetation 
Plant 
Community 
Composition 

Target diversity is 4 desirable 
species at > 10% cover for each 
species, averaged over all 
assessment plots.  Vegetation 
distribution across the site 
should be reasonable based on 
professional judgement. 
 
No 2 adjacent plots ranked as 
unacceptable for % cover. At 
least 35% of all plots to have 
woody species cover. 

Record presence, % cover and distribution of 
all desirable species for each plot.  Identify 
suitability of species relative to BEC subzone 
and/or relative to surrounding control plots. 
 
Indicate vegetation layer (trees, shrubs, forbs, 
and grasses) and whether species was 
seeded, planted, or naturally regenerating. 
 
Total cover for each plot must be >70% for 
each plot, and have at least 2 desirable 
species. 

Woody 
species 
presence 
and % 
cover at 
3.99m plot 
size. 
 
For all 
other 
vegetation 
cover 
classes at 
1.78m plot 
size. 

No 
 
Begin 
reporting 
in 2024 

NEW 
 
BC MFR and 
BC MoE 2010.   
 
See Appendix D  
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Category Indicator Site Measure and Target Plot Measure and Target 
Plot 
Scale 

Pass / 
Fail 
Point 

COMMENTS & 
REFERENCES 

Vegetation 
Woody Species 
Density 

Target woody stem density is 
600 stems per hectare. 

Record the number of woody species for 
each plot, identifying whether planted, 
seeded, or possible natural regeneration. 
 
Target for each plot is 3 stems / plot (600 
stems per hectare). 

3.99m 

No 
 
Begin 
reporting 
in 2024 

NEW 
 
 
BC MoFR and 
BC MoE 2010 
(Section 3 page 
8 -10; Figure 
3.2);  

Vegetation 
Natural 
Regeneration 

NA 

Recorded as Yes / No for each plot.  No 
target established per plot.   
 
No Target Established.  Considered an 
indicator of good site preparation promoting 
natural processes.   

3.99m 

No 
 
Begin 
reporting 
in 2024 

NEW 

Vegetation Survival 

No target established.  To be 
used as a regional, subzone, 
site series surrogate indicator of 
possible climatic shifts or other 
widespread issues influencing 
restoration success. 

Where seedlings have been planted, record 
the number of live and dead seedlings within 
the plot, where live = “trees have enough 
foliage to keep them alive (live cambium is 
present), and are rooted into the ground” and 
dead = “trees are obviously dead, or roots are 
separated from the ground” 
 
No target established.  To be used as a 
regional, subzone, site series surrogate 
indicator of possible climatic shifts or other 
widespread issues influencing restoration 
success. 

3.99m 

No 
 
Begin 
reporting 
in 2024 

NEW 
 
BC FLNRO 
2015a (Table 
4.2) 
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Category Indicator Site Measure and Target Plot Measure and Target 
Plot 
Scale 

Pass / 
Fail 
Point 

COMMENTS & 
REFERENCES 

Vegetation 
Vegetation 
Health 

NA 

Record average plot height for each woody 
species in each plot, and identify vigour class 
for each woody species. 
 
Record general vigor class for each 
vegetation layer (trees, shrubs, forbs, and 
grasses): 
•  0 = dead 
•  1 = poor; yellow 
•  2 = fair; pale green 
•  3 = good; green 
•  4 = excellent; dark green 
 
Identify likely causes of stress when present 
(e.g. browse, chlorosis, insect damage, 
desiccation, nutrient deficiency, off-road 
access use, etc.) 

Woody 
species 
presence 
and % 
cover at 
3.99m plot 
size. 
 
For all 
other 
vegetation 
cover 
classes at 
1.78m plot 
size. 

No 
 
Begin 
reporting 
in 2024 

NEW 

Wildlife 

Signs of wildlife 
(e.g., tracks, 
scat, markings, 
incidental 
sightings). 

NA 

Record type of wildlife use evidence for each 
plot. 
 
No target established.  While lack of evidence 
is not necessarily evidence of failure, wildlife 
use indirectly supports the goal of promoting 
the re-establishment of wildlife habitat.  

3.99m 

No 
 
Begin 
reporting 
in 2024 

NEW 
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Assessment Codes & Guidance 
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Rooting Zone Assessment Codes 
(BC MoFR and BC MoE 2010) 

Describe roots by noting their abundance and size as outlined in table 1 below.  Record the most abundant size 
first by indicating “abundance code  size class”.  Secondary roots can be separated from the most abundant size 
using a slash (/).  For example, plentiful fine roots followed by few course roots would be indicated as: PF / FC 

Table 1: Rooting Zone Assessment Codes 

 

Enter a code as described below in table 2 for the rooting restriction type and the depth for the ground surface to 
the top of the restriction zone.  

Table 2: Rooting Zone Restriction Codes 
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Table 3: Soil Drainage Key 
(from BC MoFR and BC MoE 2010) 
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Soil Texture Assessment Guidance 
(from BC MoFR and BC MoE 2010) 

Soil texture is defined by the size distribution of primary mineral particles (2mm diameter of less).  The textual 
classes and codes are determined for the soil texture triangle by estimating the percentage of clay (< 0.002 mm 
diameter) and sand (0.05 to < 2.0 mm diameter). 

Table 4: Soil Textual Triangle 

Soil Triangle 

 

Table 5: Hand Texturing Guide 
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Determining Soil Texture (BC MoFR and BC MoE 2010) 
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Table 6: Vegetation / Weed Distribution Ratings and % Cover Examples (ESRD 2013b) 
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Reporting Templates 

NOTE TO REVIEWER: To be developed through engagement and implementation planning 
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Best Practices 

 

SOURING OF REVEGETATION MATERIALS 

SITE PREPARATION TECHNIQUES 

SEEDING AND PLANTING TECHNIQUES 

BIODIVERSITY AND WILDLIFE 

LIMITING FACTORS
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SOURCING OF REVEGETATION MATERIALS 

Tree, shrub, grass, and forb seed, propagules, or seedlings may be collected locally or purchased commercially. 
Not all species will be available commercially in all years and some may be cost prohibitive. Regardless of 
whether purchasing seed, propagules, or seedlings for immediate planting, purchasing seed for greenhouse 
propagation, or collecting seed, propagules, or seedlings, planning and ordering revegetation material before fall 
the previous year is important for several reasons: 

• commercial suppliers need time to harvest enough seed to meet client needs 

• if there is a poor mast year for a certain species, neither commercial supply nor locally collected seed 
may be available and collection may need to be deferred to a future date or an alternate species with a 
similar ecosystem function may need to be selected as a substitute 

• when the reclamation plan  includes greenhouse propagation, time needs to be allowed to ensure 
available greenhouse space, time to properly stratify seed for germination, and time to grow seedlings to 
an appropriate size that are available in the correct planting window 

• if the planting plan requires a large amount of a certain species, materials may need to be ordered from 
multiple suppliers, or collected over several seasons 

Given the timelines required for sourcing seed, propagules, or seedlings; it is recommended that a schedule is 
developed to account for the sourcing timelines. 

If tree seed with commercial forest value is to be collected or deployed on Crown Land, best practices should 
follow the requirements of the Forest and Range Practices Act (FRPA; Government of BC 2002) and the Chief 
Forester’s Standards for Seed Use (MFLNRO 2005). Researchers are exploring opportunities to mitigate negative 
impacts of climate change on forest health and productivity by using new tools to better match seed lot and site 
climates and by assisting the migration of seed to keep pace with climate change.  In this context, the provincial 
seed transfer research program has provided substantial support in revising and implementing the Chief 
Forester’s Standards for Seed Use, representing a consolidation of current knowledge and research results. 
Further information can be found on the province’s Forest Stewardship website.    

The Government of British Columbia has developed a series of tools to guide tree seed sourcing, collection, and 
deployment on Crown lands, including geographic based and climate based considerations. Resources include 
seed planning references, maps of seed planning zones, maps of seed planning units, species plans, and sowing 
guidelines. Although these practices are specific to tree seeds and Crown lands, the best practices outlined in 
these resources should be considered for use on other species and private land as well (BCOGC 2018).  These 
provincial tools are currently under review and may be shifting primarily towards climate based considerations. 

 
Commercial Seed 

Communication should be established with commercial seed suppliers at least one to two years prior to the 
intended date of revegetation. Seed suppliers can generally explain what species available, which species are in 
short supply and should be ordered in advance, and which species have higher costs. Suppliers may be ale to 
make efforts to find certain species and can recommend alternate species that can inhabit a similar function or 
niche in the ecosystem if the desired species is unavailable.  

More than one supplier may be required to meet specific needs or fulfill larger orders. Some suppliers focus on 
grass mixes, whereas others may have a focus on native forbs. The Native Plant Society of BC (NPSBC) website 
provides a list of native plant nurseries and seed suppliers in BC that may be a source for required native plant 
seeds (https://npsbc.files.wordpress.com/2017/12/nativeplantnurseriesandseedsuppliersinbc.pdf).  

 

 

https://www2.gov.bc.ca/gov/content/industry/forestry/managing-our-forest-resources/tree-seed/forest-genetics/seed-transfer-climate-change
https://www2.gov.bc.ca/gov/content/industry/forestry/managing-our-forest-resources/tree-seed/seed-planning-use
https://npsbc.files.wordpress.com/2017/12/nativeplantnurseriesandseedsuppliersinbc.pdf
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Seed Collection 

Seed collection timing, method, cleaning, storage, and propagation are very specific to each species. Seeds of 
Woody Plants in North America (Young & Young 2009) provides detailed collection protocols for woody trees and 
shrubs. Several resources such as A Manual for Growing and Using Seed from Herbaceous Plants Native to the 
Northern Interior of British Columbia (Burton & Burton 2003) provide guidance on the harvest of native grasses 
and forbs.  

Seeds should be collected from areas close to the intended deployment location to allow for genetic similarity to 
local communities and adaptation to restoration area specific conditions (BCOGC 2018). If seed is to be used on 
Crown Land it must meet the requirements of the Chief Forester’s Standards for Seed Use (MFLNRO 2005).  

Seed lots should be cleaned, labelled, and stored separately so there is a good record of age, collection location, 
performance, quality, and location of deployment. The Tree Seed Centre may be used to store seed, register and 
certify seed lots, process cones and seed, test seeds, and store seed for future use. The Tree Seed Centre is 
also a good source of information on how best to clean, store, and label seed lots for planting use. Resources are 
also provided on what sorts of yields and germination rates are to be expected when harvesting tree seed.  

For example, if pioneering alder species occur naturally in nearby areas, seed can be collected and used to assist 
revegetation efforts. Alder is a natural pioneer species that will form a dense canopy once established and will 
promote the natural succession of the restoration area. Alder also provides nitrogen fixing capabilities, which in 
turn, creates the soil conditions needed for succession of conifer species (Polster 2010). To help aid 
establishment of alder, seed can be collected from a local, nearby source or purchased commercially. If seed is 
sourced locally, it can be collected in August, dried and seeded in the fall. Alder should be seeded at a rate of 
about 0.5 kg/ha.  

 

Seed Certificates 

Canada’s Seeds Act, Seeds Regulations and Weed Seeds Order regulate seed being sold in, imported into and 
exported from Canada.  The B.C. Weed Control Act further restricts what is permitted to be sold in B.C. 
Commercially sourced seed mixtures must have a “certificate of seed analysis” that confirms no invasive 
species or designated noxious weeds are present as outlined under the Canada Seeds Act (Government of 
Canada 1985). When reviewing the certificates of seed analysis, check for the date completed and for species 
listed under “other crop species”, “other weeds” or “noxious weeds”. Before purchasing, it is important to check 
the certificate of seed analysis of each species prior to mixing.  A listed of invasive species and noxious weeds 
can be found in Appendix G. A copy of the seed certificates must be included in the application for a COR Part 2. 

Some seed suppliers also conduct germination or viability testing. Germination testing is done by sowing a 
specific number of seeds under typical conditions and recording the number of individuals that germinate. Viability 
testing is usually done by treating seed with a dye (e.g., tetrazolium [TZ]) and looking at the seed under a 
microscope to determine if the embryo is alive. It is important to note that just because a seed is viable, does not 
mean it will germinate due to chemical or physical inhibitors that need to be overcome. When calculating seeding 
rates available germination or viability testing results should be taken into account.  

 

Seed Mix Calculation 

The ratio of species in a seed mix is usually expressed as a percentage of the total weight of the seed mix per 
area. This does not accurately reflect the mature plant community as it does not account for the size and weight 
of individual seeds, seed germination speed and success, or seed viability. 

https://www2.gov.bc.ca/gov/content/industry/forestry/managing-our-forest-resources/tree-seed/tree-seed-centre
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If feasible, a calculation of pure live seeds (PLS) per unit area should be more effective in achieving the desired 
ratio and distribution of plant species. PLS is a measure of the percentage of individuals in a seed mix that are 
expected to germinate. PLS is calculated by multiplying the percentage of the seed lot that consists of seed of the 
target species (i.e., purity, not filler) multiplied by the viability of the seed lot (found on the seed certificate) and 
then dividing by 100. Example calculations are shown below  

Table 1: Example Calculation of Pure Live Seed 

Species % by Weight (purity)(a) Viability (%) (a) Sample Calculation Pure Live Seed (PLS) (%) 

Lodgepole Pine 95 95 95 x 95 / 100 = 90 90 

Black Spruce 95 85 95 x 85 / 100 = 81 81 

Fireweed 80 70 80 x 70 / 100 = 56 56 

Lupine 80 75 80 x 75 / 100 = 10 60 

(a) available on seed certificate for each seed lot 

This calculation can help determine how many individuals of each species can be expected over a unit of area. 
The seed mix can be adjusted from there. For example, in the case shown in Table, in ideal conditions about 56% 
of the Fireweed seeds in the mix will germinate. If more Fireweed is required in the vegetative community at the 
time of germination, the percent by weight of Fireweed seed in the mix or the overall application rate can be 
increased, or a seed lot with better viability can be acquired.  

PLS is not an exact expression of germination as seed dormancy, seeding technique, restoration area conditions, 
weather, erosion, or wildlife grazing will influence the actual germination and survival in the field.  

According to Burton & Burton (2003) recent research with plants native to northern BC indicates that adequate 
vegetation growth can be achieved across a broad range of sowing densities (375 to 6,000 PLS/m2), but full cover 
is attained faster at densities ranging from 750 to 1,500 PLS/m2. 

An average rate of about 1,500 PLS/m2 has been shown to provide adequate vegetation cover for a typical 
restoration area. Areas with high risk of erosion or invasive plant populations may warrant higher application 
rates. Lower seeding rates may be chosen if seed is in short supply, if invasive species are not a threat, and if 
establishing cover quickly is not a priority (Burton & Burton 2003). 
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SITE PREPARATION TECHNIQUES 

Site preparation is used to modify an operating area to promote enhanced revegetation (Macadam & Bedford 
1998; Roy et al. 1999; Osko & Glasgow 2010). Site preparation increases the integration of an operating area 
with the surrounding landscape, adds topographic variability that increases biodiversity and vegetation survival, 
and provides a more effective growth medium to encourage revegetation success. 

The Center for Boreal Research, an innovative applied research facility in Peace River, Alberta, has been 
advancing boreal reclamation and peatland reforestation through applied research.  The Center has a number of 
technical notes, publications, and field guides available showcasing reclamation techniques and procedures along 
with peer-reviewed papers. 

Recontouring 

Operating areas that have been reshaped through cut and fill or padding during construction, may require 
recontouring prior to revegetation work. Recontouring involves reshaping of landform features to make them more 
safe, stable, accessible, functional, and natural looking. One of the most important aspects of recontouring is to 
restore effective operating area drainage. To the extent possible, drainage patterns should be reintegrated into 
the surrounding landscape with the objective of channelling overland flows to limit erosion and unintentional 
ponding on, or adjacent to, the disturbed operating area.  

Where possible, topography should be planned to mimic natural landscapes. This means avoiding long, smooth 
slopes and overly flattened areas. Meso-topographic diversity can be established using drainage channels and 
variations in the landscape based on the surrounding topography. Micro-topographic diversity can be established 
through specific landform recontouring techniques and application of topsoil. The goal should be to create an 
undulating landscape with small pockets and mounds randomly dispersed throughout. Small-scale topographic 
diversity will allow for the creation of microsites, which may be suited to specific plant communities, wildlife 
species, or opportunistic wetlands. Topographic diversity on multiple scales will help to achieve greater species 
diversity on the reclaimed landscape.  

Decompaction 

Prior to topsoil placement and/or revegetation, compacted surfaces need to be decompacted (Archuleta and 
Baxter 2008). Compacted soils can limit root penetration and water holding capacity of soils leading to reduced 
germination and long term survival of vegetation. Failure to appropriately decompact a restoration area is a major 
reason for poor stand development (Matheus and Omtzigt 2012), and is critical to the develop of a function forest 
in the long term (Schoonmaker and Acheamfour 2021). 

Decompaction can be completed in a number of ways depending on available equipment, operating area specific 
conditions (e.g., slope, material type), and end land use target: 

• use a disker to cultivate the top 10 to 15 cm of the surface (Burton & Burton 2003) 

• deep rip up to 50 cm deep with a ripper tooth or winged plow (Bulmer 1998) making sure that troughs are 
perpendicular to the slope to reduce rilling potential (Archuleta and Baxter 2008). 

• complete rough mounding using a bucket to dig holes and create a checkboard pattern by placing the 
bucket material adjacent to, and partially overlapping, the excavated hole 

• if compaction is limited and equipment access is of concern, a shallow harrow can be used to increase 
seed to soil contact and improve root penetration 

For restoration areas with heavy clay compaction (e.g. well and facility sites), rip plowing in a perpendicular 
fashion with a straight shanked ripper attachment is recommended to loosen the compacted clay.  Often large 
clods are created requiring additional discing and blading to aid with smoothly recontouring the area in 
consideration of drainage requirements, prior to topsoil replacement.  This technique in forested upland areas, 
relative to just discing or simply replacing topsoil over a recontoured area, may assist promoting woody and native 

https://www.nait.ca/industry/applied-research/centre-for-boreal-research
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forb vegetation establishment in lieu of inadvertently promoting dominant graminoid cover. (Schoonmaker and 
Acheamfour 2021). 

Decompaction provides additional benefits of creating topographic variability, improving operating area diversity, 
protecting newly germinated or planted plants, and limiting operating area access by the public. Heavy equipment 
traffic should be limited on the operating area after decompaction is completed.  

Note to Reviewer – There is growing evidence that rip-plowing sites promotes natural regeneration through the 
creation of microsites.  In supporting this practice, there will need to be some leniency on admixing if this practice 
is employed.  Current guidance is 20%.  I suggest we increase this to 30%. 

Soil Placement 

Ideally, topsoil and/or subsoil would have been salvaged and placed in shallow stockpiles (i.e., less than 1 m) 
during construction to limit anaerobic degradation. If this is the case, the salvaged material can be spread over 
the recontoured and decompacted surface prior to planting. Salvaged material should be spread to an average 
depth that is similar (at least 80%) what was present prior to disturbance or similar to undisturbed adjacent areas. 
The depth of soil placement will vary over an operating area, which is typical of natural systems. Soil should be 
left in a rough configuration to benefit plant establishment and slow erosion. Admixing of stockpiled soils with 
underlying site material should be less than 30% of the total volume.  

Surface Roughing  

Surface roughing is a preferred decompaction technique to enhance microsite diversity and the probability of 
success habitat restoration.  Rough mounding can be particularly useful in peatlands or transitional restoration 
areas to address excessive moisture conditions and stimulate tree growth. Surface roughing, through discing or 
rip plowing, will also create microsites to enhance seed capture, germination and growth, improves the survival 
and growth of new seedlings, and can be useful on steep slopes prone to erosion (Polster, 2013).  It can also act 
as access control to limit vehicle access (Macadam and Bedford 1998, Roy et al. 1999, BC Forest Service 1998).  

 

Figure 1: Example of a rough soil placement configuration with woody debris application (Photo courtesy of D. 
Polster) 
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If access control is desired, holes should be about 0.75 m deep with the resulting material placed adjacent to or 
overlapping the edge of the holes to create mounds. When seedling planting is used with mounding, the seedlings 
are generally planted near the hinge of the mound, with the seedling being placed slightly higher in very wet 
operating areas and slightly lower in very dry operating areas. 

In peatlands and restoration areas determined to require mounding, surface mounds are generally created using 
an excavator. The bucket/rake attachment is specifically designed to flip the soil in a manner that creates a more 
suitable planting site. The size of the mound will vary depending on: 

• soil moisture 

• competing vegetation 

• topography 

• bucket/rake size 

• revegetation objectives 

 

Figure 2: Seedling planted on a mounded treatment area in a lowland operating area (Photo courtesy of Canadian 
Natural Resources Ltd.) 

If surface soil was not salvaged during construction, an assessment should be completed to determine if 
additional growth medium or soil amendments are required, and to rationalize any site limitations that may 
influence performance targets. 
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Access Control Considerations  

Continued access should be limited to avoid on-going disturbance and introduced soil compaction limitations that 
can hinder both natural and assisted regeneration. Where linear disturbances (e.g. legacy geophysical lines) 
intersect with polygonal disturbances (e.g. well sites) undergoing reclamation activity, considerations to impeded 
access to these linear disturbances may be required to dissuade ATV staging and/or crossings of the site.  
Ultimately, this may benefit a number of interconnected linear disturbances through the reduction or elimination of 
persistent off-road vehicle access that hinders natural regeneration.  Over time, these supplementary benefits 
may help address alterations in predator prey dynamics resulting from increased predator efficiency along linear 
corridors and/or as a result of apparent competition (Mumma et. al. 2018). 

Rough mounding combined with woody debris application can be an effective access control measure, and is 
often a preferred technique to enhance habitat restoration to address moisture conditions, stimulate woody 
vegetation growth, and to mitigate erosion risk on steep slopes and erosion prone soils (Figure 1). Rough 
mounding and woody debris can each create microsite diversity to enhance seed capture, germination, seedling 
growth and improves the vegetation survival. (Golder 2015, Macadam and Bedford 1998, Roy et al. 1999, BC 
Forest Service 1998).  

According to Osko & Glasgow (2010), woody debris should not exceed 400 tonnes/ha to allow for natural 
regeneration to occur. BC MFLNRO (2012) recommends that woody debris not exceed 99 tonnes/ha in the Guide 
to Fuel Hazard Assessment and Abatement in British Columbia. Pyper & Vinge (2012) indicate that 60 to 
100 m3/ha most closely reflects the amount of woody debris found in typical forest ecosystems. Note that 1 tonne 
of woody debris is roughly equivalent to 2 cubic meters. 

If the plan is to store woody debris for use in reclamation, exemptions may be sought from the local fire centre on 
Section 25 or 26 of the BC Wildlife Regulations. District fire offices should also be consulted as to the best 
method to avoid creating a fire hazard or spreading invasive insects while storing and hauling woody debris.  

Consideration for recreational and cultural access is needed in all cases.  Access management must be 
completed as per the requirements of the Oil and Gas Activities Act and Regulations (Government of BC 2008; 
Government of BC 2010).  

Access control options can include: 

• Spreading course woody debris, 

• felling/or bending trees that are adjacent to the corridor such that they block the entire width of the 
corridor at intersections and at points of likely entry 

• using rough mounding techniques used in the site preparation  

• use of live willow stakes planted at road crossings with moist conditions, at river/stream crossings to 
stabilize riparian slopes, or at other select moist locations (Polster 1991, 2009). Staking sites need to be 
carefully considered to minimize the attractant to moose and deer when within caribou range 

• Use of vegetation retention segments or revegetating short linear segments, to provide an intact habitat 
patch within a right-of-way. These patches can be strategically placed within areas of high wildlife use, 
transitional sites between uplands and peatland complexes, areas of higher predator use, or areas where 
predators are likely to access a right-of-way (stream, river, road, existing linear corridor crossings) to 
reduce predation risk as well as provide a human/predator access control. 

• Incorporate variable right-of-way widths into operations through revegetation and brushing pattern. One 
example is incorporating a zig-zag planting and brushing pattern which maintains access for operations 
but not in a linear fashion which meets the requirements for patrol and monitoring (NGTL 2020) 
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Microsite & Mesosite Considerations 

A microsite is a portion of a site that is uniform in microtopography and surface soil characteristics. Microsites can 
range in size from 1-5 m2 and can change suddenly. Within a site series, some tree species may establish and 
grow well only on certain microsites.  Mesosites can be defined by site and soil differences between ecosystems 
belonging to the same site series. They can occur at scales of 0.01–0.50 ha and have a bearing on establishment 
and regeneration success (B.C. Ministry of Forests 2000). 

• Elevated microsites are preferred:  Planting on elevated microsites reduces the limitation posed by wet 
and/or cold soils. Elevated microsites tend to be drier and warm faster than non-elevated sites. 

• Moisture deficit:  Dry soils or high rates of moisture loss from the leaves of seedlings can result in poor 
growth or mortality. Site series where dry soils are common usually occur on shallow soils, coarse-
textured soils and/or steep slopes. On these sites, planting on moister microsites such as pockets of 
deeper soil, slight depressions, and shaded areas reduces the limitation posed by dry soils. 

• Poorly drained soils:  Survival and growth is limited by poorly drained soils. These soils are identified by 
having prominent mottling or low chromas (gleying) in the surface 30 cm. 

• Coarse-textured soils:  Coarse-textured soils are defined here as sand and loamy sand; or sandy loam, 
loam, sandy clay loam with >70% coarse fragments. Some species grow better on coarser textured, well-
drained soils. 

• Medium-textured soils:  Medium-textured soils are defined here as sandy loam, loam, and sandy clay 
loam with <70% coarse fragments; silt loam and silt textures with >20% coarse fragments; and silty clay 
loam and clay loam textures with >35% coarse fragments. Medium-textured soils retain more moisture 
than the sandy, glaciofluvial soils that may also occur in the same site series. 

• Nutrient-very-poor sites:  Species suitable on these sites have a comparative advantage over species 
whose growth may be more limited by very poor nutrient levels. For example, on drier site series of 
appropriate subzones, lodgepole pine has the ability to grow well on nutrient-very-poor sites. 

• Nutrient-medium sites:  Species restricted to these sites are usually more sensitive to very poor or poor 
nutrient levels than other recommended species. Although these species have slightly higher nutrient 
requirements, they are acceptable alternatives and sometimes primary species on nutrient-medium 
examples of a site series that is typically very poor to poor. 

• Steep slopes:  Steep slopes are defined here as greater than approximately 35% in the interior or 
greater than 50% on the coast. Species restricted to these sites may be frost intolerant. Steep slopes—
especially south-facing—have reduced frost hazards relative to gentler slopes. 

• Southerly aspects:  Southerly aspects are mainly SSE to WSW with slopes >25% in the interior or >35% 
on the coast. Species restricted to these sites may be frost intolerant and/or better adapted to drier soil 
conditions and lower humidity. South slopes with moderate to steep gradients have reduced frost 
hazards, relatively drier soil, and lower humidity than other aspects. In some cases, these conditions are 
also offered by crest slope positions. 

• Northerly aspects:  Northerly aspects are mainly NW to ENE with slopes >35% in the interior or >50% 
on the coast. Species restricted to these sites may be better adapted to cooler and wetter sites within the 
range of the site series. Species may also be susceptible to heat stress from high surface temperatures 
and north slopes are generally cooler and moister than south slopes so provide protection from heat 
stress. 

• Crest slope positions:  Species restricted to these sites may be frost intolerant. Crest slope positions 
have a reduced frost hazard, much like south aspects with moderate to steep gradients. In some cases, 
planting on moderate to steep south aspects offers similar site conditions as crest slope positions. 

• Cold air drainage sites:  Cold air drainage sites are areas susceptible to cold-air ponding and frost. 
Species suitable on these sites have a comparative advantage over species whose growth may be more 
limited by cold-air drainage. 
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Soil Suitability 

For restoration areas where soil conditions may present a limitation to successful restoration, or where soil 
conditions are believed to be a factor influencing a performance assessment, soil testing for pH, salinity, sodicity, 
consistency, CaCO3, and nutrients (nitrogen, potassium, phosphorus) is encouraged to identify and appropriately 
mitigate the issue. Compare to Alberta Agriculture, Foods, and Rural Development (AAFRD 1987) Soil Quality 
Criteria Relative to Disturbance and Reclamation. Soils that are classified Good, Fair, or Poor are appropriate for 
revegetation. 

Table 2: Criteria for Evaluating the Suitability of Surface Material (upper lift) for Revegetation in the Northern Forest 
Region (adapted from AAFRD 1987) 

Rating/Property Good (G) Fair (F) Poor (P) Unsuitable (U) 

Reaction (pH) (a) 5.0 to 6.5 
4.0 to 5.0 
6.5 to 7.5 

3.5 to 4.0 
7.5 to 9.0 

<3.5 and >9.0 

Salinity (EC ) (b) (dS/m) <2 2 to 4 4 to 8 >8 

Sodicity (SAR) (b) <4 4 to 8 8 to 12 >12 

Consistency very friable, friable loose, firm very firm extremely firm 

CaCO3 Equivalent (%) <2 2 to 20 20 to 70 >70 

 
If soils are classified as Unsuitable, further mitigations are required. This may include decompaction, importing of 
growth mediums from other sources (e.g., purchased topsoil), fertilization, or soil amendments, as recommended 
by a qualified reclamation specialist.  

 
Stability and Erosion Control 

Erosion control is a key measure to prevent sediment transport and to help ensure geotechnical stability. 
Generally, the primary erosion control measure is to seed and plant disturbed areas at the earliest opportunity. 
Re-sloping can be conducted to direct surface flow away from slope faces to minimize surface water erosion 
where possible. 

Proper contouring and decompaction of an operating area can limit the overall erosion potential by creating 
irregular surfaces that slow overland flows, channels that capture and direct flows, and rapid vegetation to further 
slow surface water and increase infiltration. If ripping or harrowing on sloping terrain, furrows must run parallel to 
the contours (perpendicular to the direction of slope) to minimize erosion (Burton & Burton 2003). 

In the short term, additional erosion control measures may be required to protect an operating area while 
vegetation is establishing. 

Table 3: Potential Erosion Control Materials and Applications 

Erosion Control Materials Potential Application 

Hydroseeding  
Hydroseeding should only be applied on steep slopes that are accessible 
to the hydroseeding vehicle. Tackifiers and mulches can be added to the 
hydroseeding slurry to improve soil quality and limit short term erosion.  

Biodegradable Erosion Control Blankets 

Biodegradable erosion control blankets may be applied over seeded 
areas on landforms adjacent to streams or wetlands to limit 
sedimentation into adjacent areas. Blankets are also useful on long, even 
slopes that are naturally prone to erosion. Live stakes (e.g., willow, 
poplar) can be used to anchor blankets in place providing stability and 
enhancing revegetation.  

Bioengineering with using Live Stakes 
Live stakes (e.g., willow, poplar) can be used to stabilize the banks of 
adjacent watercourses or water bodies or to create irregularity on slopes. 
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Erosion Control Materials Potential Application 

Live stakes help form a root mat that stabilizes soil by holding soil 
particles in place. Bioengineering can be done using layering, trenching, 
or vertical placement and can be used in conjunction with other erosion 
control material.  

Clean Straw Bales, Straw Wattles, or Socks 
Clean straw bales, straw wattles, or erosion control socks are used to 
temporarily slow over land flows as vegetation is establishing. 

Sediment Fencing 
Sediment fencing is the last line of defence to protect adjacent 
watercourses and waterbodies. Sediment fencing is meant as a 
contingency should other erosion control materials fail.  

Annual Cover Crop (refer to Section 3.1.2 for 
considerations in use) 

Annual cover crops may be lightly (~8 kg/ha) applied to areas that are at 
higher risk of erosion or invasive plant establishment. Cover crops should 
be short lived, not overly competitive and low growing, to the extent 
possible. Mowing of cover crops prior to seed set will further limit 
persistence in the landscape over time. 

If an agronomic species is used a plan should be in place to control the 
ongoing presence of the species through mowing before seed set, 
planting of native species that can outcompete the grass seed 
(e.g., alder), or pulling, if required.  

 

Soil Amendments  

If soils are classified as Unsuitable as per AAFRD (1987) soil amendments may be considered. Incorporating 
organic matter into the growth medium can help improve soil structure and to provide cation-exchange sites for 
the retention of nutrients and soil water (Bulmer 1998). Chosen amendments are generally mixed into the soil 
surface (top 10 to 15 cm) prior to revegetation.  

Suitable amendments should be determined on a case by case basis depending on availability, cost, access, and 
soil conditions. Examples of appropriate amendments can include wood chips, mulch, sawdust, peat moss, straw, 
manure, or various waste treatment sludges (e.g., from pulp mills, fish farms, or municipal sewage treatment 
plants) (Burton & Burton 2003).  

Prior to choosing an amendment, it is important to research the positive and negative impacts of that amendment 
and plan the application accordingly. For example, high volumes of woodchips can change the pH of the soil and 
affect the carbon: nitrogen ratio. If wood chips are selected for a soil amendment they are generally spread on the 
surface of the soil rather than mixed in as the decay of wood chips can immobilize nitrogen making it unavailable 
for plant growth. In some cases, supplementation with nitrogen rich fertilizer can help to offset these effects. If 
woody debris is chipped, wood chips should be spread to a depth of < 5 cm so that they do not limit vegetation 
emergence or prolong soil frozen times (GOA 2009). 

If mulch is selected for a soil amendment, it should be scattered unevenly in mounds and lightly distributed as this 
has been found to improve vegetation establishment and survival. Piles of mulch may act as artificial nurse logs to 
capture and support seedling recruitment and establishment (Golder and Explor 2016). In some dense black 
spruce stands, manual thinning of mulch has been found to speed recovery (Golder and Explor 2016). 

Spreading of woody debris can be used both as a method of access control and a site preparation technique to 
help create microsite diversity (Golder 2015). According to Osko & Glasgow (2010), woody debris should not 
exceed 400 tonnes/ha to allow for natural regeneration to occur. BC MFLNRO (2012) recommends that woody 
debris not exceed 99 tonnes/ha in the Guide to Fuel Hazard Assessment and Abatement in British Columbia. 
Pyper & Vinge (2012) indicate that 60 to 100 m3/ha most closely reflects the amount of woody debris found in 
typical forest ecosystems. Note that 1 tonne of woody debris is roughly equivalent to 2 cubic meters. 



 

ENGAGEMENT DRAFT 

If the plan is to store woody debris for use in reclamation, exemptions may be sought from the local fire centre on 
Section 25 or 26 of the BC Wildlife Regulations. District fire offices should also be consulted as to the best 
method to avoid creating a fire hazard or spreading invasive insects while storing and hauling woody debris.  

If possible, amendments should be used on a small trial area to determine effectiveness prior to deployment 
across an entire operating area.  

 

Fertilizer 
 
There is some uncertainty regarding the use of chemical fertilizers on reclamation sites. In some cases, chemical 
fertilizer applications are shown to encourage the growth of invasive species and competitive grasses to the 
detriment of native woody species. In other cases, chemical fertilizer has been shown to increase the overall 
productivity of an operating area speeding vegetation establishment and plant maturity. If fertilizer is 
recommended by a qualified reclamation specialist as part of the reclamation plan, soil testing should be 
performed to confirm precise nutrient limitations and refine the fertilizer plan for the operating area (If Burton & 
Burton 2003). 

Replacement or supplementation with organic amendments can improve many key chemical and physical 
characteristics of soil and promote plant growth (Macdonald et al. 2015; NEIP 2010). Degraded soils in northern 
BC are typically nitrogen limited and in some cases, there may be no intact topsoil (Burton & Burton 2003). In 
nearly all cases, and especially cases with degraded soils or limited topsoil, application of balanced high 
concentration fertilizer (e.g., 18-18-18 or 13-16-10 NPK [nitrogen, phosphorus, potassium]) applied at 200 to 
300 kg/ha has improved revegetation (Burton & Burton 2003). Fertilizers can also be sourced from natural 
sources (e.g., manure, fish farm waste, municipal sewage) and these sources have the benefit of providing 
organic material (Burton & Burton 2003).  In areas where limited top soil is available and mixing of mineral soil 
with peat or forest floor matter is applied, charred organic matter (Biochar) may improve soil function by 
increasing nutrient bioavailability and may promote rhizosphere function (Dietrich and MacKenzie. 2018). 

Where fertilizer is recommended by the qualified reclamation specialist, they should be applied immediately 
before seeding, as fertilizer benefits from extra incorporation into the topsoil while seed does not. Large quantities 
of rain can flush fertilizer out of the soil and will diminish the effectiveness of fertilizer applications (Burton & 
Burton 2003; Matheus and Omtzigt 2012).  
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SEEDING AND PLANTING TECHNIQUES 

Seeding and planting is season dependant and coordination with the site preparation is important. Seeding and 
planting operations must occur after appropriate site preparation, soil replacement and application of required 
amendments or fertilizers.  

Seeding Techniques and Timelines 

The steps for seeding are straightforward and involve (Burton & Burton 2003): 

• delineating the boundaries of the seeding areas 

• confirming that site preparation is complete and the soil is receptive to seeding 

• calibrating the seeding equipment 

• weighing and preparing the seed mixes 

• dispensing seed, broadcasting sparsely at first and amending with successive passes to avoid waste 

• raking and harrowing once complete 

There are different approaches to seeding depending on the size of an restoration area, available equipment, and 
access to the restoration area. Most restoration areas will be seeded from an off-highway vehicle such as an ATV, 
UTV or Argo mounted with a cyclonic broadcast seeder and harrowing implements and augmented with hand 
seeding to touch-up challenging areas. This approach is easily mobilized to remote locations, the equipment is 
simple and commonly available and is suitable for restoration area needs up to 5 ha per day. For larger, sensitive, 
or more easily accessed restoration areas, other seeding approaches are provided in the table below.  

Table 4: Seeding Techniques Commonly Used in Reclamation (adapted from NEIPC 2010 and Matheus and Omtzigt 
2012). 

Technique 
Appropriate 

Use 
Advantages Limitations 

Throughput 
(ha/day) 

Hand Seeding 
Small, 
disturbed areas 

Easily and quickly 
mobilized to remote 
areas 

Only appropriate for small disturbances and 
touch-up work. Requires raking or harrowing 
to increase seed to soil contact 

1 

Seeding from 
earthworks 
equipment 

During site 
preparation 

Seeding done 
immediately at point of 
disturbance 

Might not be appropriate for all disturbance 
types 

5 

Motor driven 
cyclones 

Broadly 
applicable 

Easily mobilized on off-
highway vehicles, 
simple machinery that is 
easy to calibrate 

Limited to medium sized jobs such as 
wellpads or workspaces  

Challenging to get an even delivery of seed  

Requires harrowing to increase seed to soil 
contact 

5 

Seed drill / Drop 
seeder 

Large, level, 
easily 
accessible 
areas 

Even delivery of seed  

Does not require 
harrowing 

Uses less seed and has 
high germination rates 

Heavy and complicated equipment that 
needs to be pulled by a tractor or other 
earthworks equipment 

Limited to level / even ground 

Easily damaged by rocks or logs 

Variable with 
terrain 

Air blast seeders 
Typically used 
for roads 

Inexpensive and high 
throughput 

Limited to slopes less the 2:1  

Typically mobilized on larger off-highway 
equipment 

10 
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Technique 
Appropriate 

Use 
Advantages Limitations 

Throughput 
(ha/day) 

Hydro seeders 

Typically used 
for road cuts 
and steep 
sloped areas 

Effective method for 
seeding steep slopes 

Typically mobilized on larger equipment, 
requiring developed roadways  

Not appropriate for overly dry restoration 
area conditions which is typical of most steep 
slopes 

10 

Helicopter slung 
cyclone 

Large and 
expansive 
areas 

Very high throughput 
and low cost 

Requires a helicopter and large seed stocks  

Challenging to get an even delivery of seed  

Often requires harrowing to increase seed to 
soil contact 

100 to 1,000 

Site preparation, fertilizing and seeding is a concerted effort and properly timing these efforts is essential for a 
successful revegetation program. Fertilizing and seeding must be completed when conditions are dry and 
supervisors should monitor for a favourable weather forecast window that permits the timely completion of 
activities (Matheus and Omtzigt 2012). 

Grass species are particularly suited for winter seeding as long as there is no snow on the ground and good seed 
to soil contact is achieved (NEIPC 2010). Seeding is not recommended between July and August as new 
seedlings will not have enough time to mature and build reserves to survive the winter, as such, spring or frost 
seeding is the most appropriate for areas with shorter growing seasons (Matheus and Omtzigt 2012). Weather 
conditions must be continuously assessed during frost seeding as seeds may germinate in prolonged high 
temperatures and moisture leading to extensive seedling mortality when conditions drop below freezing again 
(Matheus and Omtzigt 2012).  

Table 5: Harvest and Planting Schedule for Seeds 

Activity Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug 

Harvest(a)   Some fruit and conifer cones can be collected when frozen    

Planting(b)   
Do not seed when there is snow on the 
ground 

     

Note: gold shaded cells = months that are appropriate for seed harvest; blue shaded cells = months that are appropriate for seed planting 
(a) harvest times are species specific and should be researched individually 
(b) planting is weather dependent and should be completed when good seed to soil contact can be achieved 

 

Planting Techniques and Timelines - Seedlings 

If using greenhouse grown seedlings, selecting appropriate species that are adapted to local and regional 
conditions is critical. Healthy one year old seedlings with good root development and proper planting techniques 
generally have good survival. One year old seedlings are often buried by the snow in the winter offering them 
protection from browsing, desiccation, winter kill, and spring drought while they are establishing. There may be 
some loss of smaller, weaker plants, but the small size and low cost makes the losses lower risk. Larger stock is 
more expensive but comes with a more developed root structure and larger stem diameter. These stock tend to 
be hardier and more resilient to browsing pressure. However, the loss of plants is more costly and is considered a 
higher risk.  Browsing pressure will vary  

The BC Forest Service Provincial Seedling Stock Type Selection and Order Guidelines (1998) provides resources 
on how to select species and stock types for the project along with order tracking and storage best practices.  



 

ENGAGEMENT DRAFT 

Landhausser et al. (2012) found that aspen stock with high total non-structural carbon (TNC) reserves and root-
to-shoot ratios (RSR) had the best growth, which is particularly important in operating areas with limiting 
resources. Artificially inducing bud dormancy during greenhouse propagation increases TNC and RSR and are 
related to improved growth performance in reclamation planting (Landhausser et al. 2012). 

Seedlings typically experience the best planting success when planted in the spring. Seedlings may also be 
planted in the early fall if sufficient time is allowed for root establishment prior to dormancy. Winter planting may 
be completed if seedlings are forced into dormancy and frozen after harvest. Winter planting is best used in 
remote, low lying areas where accessibility is a concern during summer months. Large equipment such as drills or 
buckets will be required to dig frozen soil for planting. Seedlings must be kept frozen throughout the shipping and 
planting process for them to survive.  

Table 6: Harvest and Planting Schedule for Seedlings 

Activity Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug 

Harvest   
Seedlings are typically frozen after harvest if 
not planted in the fall 

     

Planting   
Winter planting may be considered if seedlings 
are frozen and equipment is available to dig in 
frozen ground (Golder 2015) 

     

Note: gold shaded cells = months that are appropriate for seedling harvest; blue shaded cells = months that are appropriate for cutting planting 

 

Transplanting Techniques and Timelines 

Transplanting can be an effective method of sourcing locally adapted species and increasing biodiversity on 
newly revegetated operating areas. Transplanting methods may include: 

• transplanting small islands (i.e., a hand shovel or machine bucket) of forest community including small 
woody species and the associated understory shrubs, forbs, grasses, mosses, and lichens 

• transplanting root balls of riparian and aquatic species that can be dug up from adjacent ecosystems and 
planted into reclaimed riparian, wetland, and aquatic sites  

• collecting cuttings from wetland areas through mowing or hand snipping and scattering these clippings 
over the prepared site to establish moss and lichen species (Quinty and Rochefort 2003) 

Transplanting should occur in the spring when there is sufficient moisture and time for the transplants to take root. 
Transplants should ideally be installed the same day that they are harvested. When sourcing transplants, it is 
important to take material from various locations to allow for diversity and prevent depletion of resources on the 
donor sites.  
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BIODIVERSITY AND WILDLIFE 

Structural and compositional complexity needs to be introduced into reclaimed areas to encourage the 
emergence of functional ecosystems. Wildlife habitat value is optimized by building landforms and establishing 
planting prescriptions to provide movement corridors, refugia, forage, breeding opportunities, habitat diversity and 
spatial diversity on reclamation areas. Wildlife enhancement activities will encourage wildlife species associated 
with more mature habitat to return to reclaimed areas. Interspersion of deciduous and conifer species in the 
canopy of reclaimed stands can help provide important substrate, forage, nesting, and cover for many wildlife 
species (Stelfox 1995). Structural and compositional complexity can be enhanced during reclamation through a 
variety of means, including the following examples: 

• plant tree and shrub species in random patterns with varying ratio, abundance and density of prescribed 
species that are appropriate to the wildlife species common to the area 

• provide habitat patches and corridors appropriate to the wildlife species common to the area 

• consider acceleration of structural maturation through thinning or underplanting of coniferous species into 
deciduous dominant stands 

• bring woody debris in various states of decay onto the reclamation areas 

• create brush and rock piles for wildlife habitat 

• create transition zones to minimize edge effects 

• create micro and meso-topographic variation during operating area contouring and topsoil placement 

• create or bring in cavity-bearing trees and install nest boxes for nesting habitat for forest and wetlands 
birds, and bat houses for roosting 

When reclamation efforts are occurring within a provincially designated caribou range, the focus will be on 
reducing predator efficiency and apparent competition by expediting vegetation cover to conifer species. The 
province has been heavily invested in caribou habitat restoration, and continues to develop strategic, tactical, and 
operational guidance in this regard.  Please contact the Regional Biologist for further information.  
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LIMITING FACTORS 

 

Table 7: Commonly observed indicators of root, permeability and aeration restrictions (ESRD 2013b): 
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Table 8: Potential Limiting Factors to Vegetation Success and Possible Mitigations 

 

Limiting Factor to Vegetation Success Possible Mitigations 

Invasive plants present on an operating area and/ or competitive 
species (i.e., planted grass seed mixes) 

 

• chemical treatment (applied by a certified applicator) 

• physical treatment (e.g., pulling, mowing, plowing, 
planting of an annual cover crop to outcompete 
weeds) 

• biological treatment (e.g., introduction of an insect 
species that feeds on a specific invasive plant) 

NOTE: invasive plant treatment will likely be required on an 
ongoing basis as vegetation establishes 

Compaction of substrates that limit root penetration

 

 

• site preparation  

• deep rip substrates using a straight plow or winged 
plow 

• use rough mounding to create an irregular surface  

• harrow surface when compaction is light 
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Table 8: Potential Limiting Factors to Vegetation Success and Possible Mitigations 

 

Limiting Factor to Vegetation Success Possible Mitigations 

Lack of effective growth medium 

 

• spread previously salvaged topsoil, subsoil, organic 
soil over the surface to be planted 

• import topsoil from other sources and spread over 
the surface to be planted 

• consider available soil amendments (e.g., mulch, 
pulp and paper sludge, peat) 

• pioneering woody species selected for planting 
disturbed operating areas to kick-start successional 
processes by providing micro-climatic conditions for 
later seral species, and help control soil erosion 
(Polster 1989, 1991, 2011; Walker and del Moral 
2003). 

Substances of concern in the substrate from spills, naturally 
occurring salts, or erosion from adjacent areas 

 

• use in situ soil remediation techniques 

• remove contaminated soil and dispose of it in an 
approved landfill facility 

• remove deposited sediments 

• target salt tolerant species in areas of naturally 
occurring saline conditions (e.g., white spruce, 
balsam poplar, cottonwood, oak) (GRF n.d.) 

• High or low pH: soil remediation is likely required 
either through insitu remediation or removal of 
contaminated soil and disposal in an approved 
landfill facility 

• High salinity or Sodicity: if salinity/Sodicity is the 
result of a spill or contamination soil remediation is 
likely required; if the salinity/Sodicity is naturally 
occurring in the surface material or migrating upward 
from the substrate a period to rest the soil prior to 
planting (possibly with an annual cover crop to 
prevent erosion and invasive plants) may help to 
flush some of the salinity away through precipitation 
and spring melt; if the salinity/Sodicity remains, 
targeting salt tolerant species typical of the 
surrounding area (e.g., white spruce, balsam poplar, 
cottonwood, oak) (GRF n.d.) may help achieve 
revegetation objectives 

• Extremely firm consistency: should be mitigated 
through decompaction and soil amendments to add 
air space  

•  High CaCO3 equivalent: can results in nutrient 
deficiencies and can be mitigated through 
incorporation of Nitrogen fertilizers to prevent nitrite 
accumulation or ammonium-nitrogen volatilization 
(USDA 2012) 
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Table 8: Potential Limiting Factors to Vegetation Success and Possible Mitigations 

 

Limiting Factor to Vegetation Success Possible Mitigations 

Poorly drained operating area 

 

• recontour the operating area to direct drainage into 
natural flow paths that integrate with the surrounding 
environment 

• target the saturated areas to wetland and aquatic 
types after revegetation 

Soil erosion 

 

• recontour the operating area to direct overland flow 

• create rough, irregular surfaces to slow overland flow 

• revegetate in a timely manner 

• use short term erosion control materials, if required 

Browsing of newly planted vegetation by wildlife 

 

• consider fencing, or other barriers, to wildlife around 
newly planted vegetation 

• avoid planting legumes or grazing species that are 
particularly attractive to browsing ungulates 
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Table 8: Potential Limiting Factors to Vegetation Success and Possible Mitigations 

 

Limiting Factor to Vegetation Success Possible Mitigations 

Insects or diseases in newly planted vegetation 

 

• monitor for signs of disease or insect damage 

• consider chemical or biological treatment on a case 
by case basis 

• determine if environmental conditions are 
encouraging disease establishment and mitigate if 
required (e.g., plant die off in low lying areas may be 
due to high moisture content encouraging 
development of fungus in new seedlings) 
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Noxious & Invasive Plants 
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INVASIVE PLANT MANAGEMENT 

Within BC, there are multiple levels of authority with jurisdiction over the management of invasive plants. The BC 
Ministry of Forests, Lands, Natural Resource Operations and Rural Development (FLNRORD), BC Ministry of 
Transportation and Infrastructure (MTI), BC Ministry of Environment and Climate Change Strategy, BC Ministry of 
Agriculture, and BC Ministry of Energy, Mines and Petroleum Resources (EMPR) all have provincial mandates 
that include management of invasive plants. The Inter-Ministry Invasive Species Working Group includes 
members from each of these ministries. There are four multi-Ministry Pest Management Plans that cover specific 
areas of the province: Southern Interior, Central and Northern BC, South Coastal, and South Coastal Mainland. 
Depending on the location of an operating area, Regional Districts may have invasive species management plans 
that will also need to be followed.  

Best management practices for preventing the spread of invasive plants have been developed by FLNRORD with 
the Invasive Species Council of BC (ISCBC 2013). 

Table 1: Provincial and Federal Invasive Plant Legislation  

Name Description 

Provincial Legislation 

Weed Control Act (Government of BC 1996) 

This Act aims to control the spread of designated noxious weeds on 
provincial Crown and private land in BC. There is an obligation under 
the Act for land occupiers to control designated noxious weeds. A total 
of 39 provincial and 27 regional species are listed under the Act. 

Forest and Range Practices Act – Invasive Plants 
Regulation (Government of BC 2019) 

This Act outlines responsibilities for preventing the introduction and 
spread of invasive plants during forest and range activities. A total of 
42 species are listed under the Regulation. 

Integrated Pest Management Act (Government of 
BC 2003a) 

This Act outlines rules for the sale and use of pesticides. 

Environmental Management Act  

(Government of BC 2003b) 

This Act is intended to stop the introduction of wastes such as 
pesticides into the environment. 

Federal Legislation 

Migratory Birds Convention Act (Government of 
Canada 1994) 

This Act outlines criteria for protecting migratory birds from negligent 
pesticide use. 

Fisheries Act (Government of Canada 1985b) 
This Act outlines criteria for protecting fish and fish habitat from 
negligent pesticide use. 

Consideration should be given to working with stakeholders (e.g., regulators, land owners, land users) regarding 
appropriate approaches to invasive species management.  

Invasive plants can pose a threat to the biodiversity and healthy functioning of ecosystems. They must be 
appropriately managed in order to meet end land use objectives. control and minimize the spread of noxious 
weeds and invasive plants by minimizing loss and degradation of healthy ecosystems and biodiversity, and by 
proactively minimizing the spread of already established invasive species. 

Key strategies to support this objective include: 

• expedient reseeding of disturbed areas with seed mixtures 

• seeding with an annual agronomic crop where required to outcompete invasive species 

• use of appropriate physical and chemical means to control invasive plant growth 

• conducting invasive plant inspections and maintaining an inventory of plants that are listed in the 
Regional Noxious Weed Lists from the BC Weed Control Act 

• reporting of invasive plant inspections through the Provincial Alien Plant Program (IAPP) database 

• ensuring invasive plant management contractors are properly qualified 

• communicating with contractors to increase awareness and limit transportation of invasive plants and 
noxious weed to operating area 

https://www2.gov.bc.ca/gov/content/environment/plants-animals-ecosystems/invasive-species/iapp
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There are three main activities to address invasive species: 

1) Prevention – to limit the spread of invasive species, operating areas should be monitored for existing 
invasive species, bare areas should be revegetated as soon a reasonably possible, heavy equipment must 
be clean and free of contaminated soils that may carry invasive plant seeds before entering operating area 
and when moving from one operating area to another, equipment such as erosion control hay bales should 
be investigated for invasive plants prior to deployment on a operating area, and imported soils should be 
inspected for invasive plants prior to deployment on an operating area. 

2) Treatment – treatment strategies should be determined on a site by site basis based on the type of invasive 
species, the size of the infestation, the surrounding features (e.g., waterbodies), and accessibility. Control 
strategies are grouped into three categories: chemical, mechanical, and biological. Chemical control involves 
the use of herbicides to kill or stress the invasive plant species. Mechanical control involves the removal or 
disruption of the invasive plant species through mowing, cultivation or hand pulling.  

3) Monitoring - enables evaluation and provides feedback on the success of prevention and treatment 
strategies. If monitoring results suggest poor success of prevention and treatment methods, changes will 
likely be required. 

In the performance metrics and assessment methodology (Appendix C and D) the term “undesirable vegetation” 
is used to encompass invasive species, regulated weeds, nuisance weeds, residual agronomics, and other 
species that are not appropriate to the target BEC site series. 
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Table 2: OGC List of Noxious & Invasive Plants in NEBC 

Common Name Scientific Name Source 

North Africa Grass Ventenata dubia Weed Control Regulation 

Gorse Ulex europaeus Weed Control Regulation 

Meadow Goat’s Beard (Salisfly) Tragopogon pratensis PRRD - Category A - High Priority for Eradication and Containment 

Common Tansy  Tanacetum vulgare PRRD - Category A - High Priority for Eradication and Containment 

Comfrey Symphytum spp. PRRD - Category A - High Priority for Eradication and Containment 

Saltmeadow Cordgrass Spartina patens Weed Control Regulation 

Dense-flowered Cordgrass Spartina densiflora Weed Control Regulation 

English Cordgrass Spartina anglica Weed Control Regulation 

Smooth Cordgrass Spartina alterniflora Weed Control Regulation 

Sow thistles Sonchus spp.  PRRD - Education and Awareness 

Annual Sow Thistle Sonchus oleraceus Weed Control Regulation 

Perennial Sow Thistle Sonchus arvensis Weed Control Regulation 

Wild mustard Sinapsis arvensis  Weed Control Regulation; PRRD - Education and Awareness 

Milk Thistle Silybum marianum Weed Control Regulation 

Night-flowering Catchfly  
Silene noctiflora 

Weed Control Regulation; PRRD - Category B - Medium Priority for 
Eradication and Containment 

Green Foxtail  
Setaria viridis 

Weed Control Regulation; PRRD - Category A - High Priority for 
Eradication and Containment 

Tansy Ragwort Senecio jacobaea 
Weed Control Regulation; PRRD Regional Early Detection Rapid 
Response (REDRR) 

Russian Thistle  
Salsola kali 

Weed Control Regulation; PRRD - Category A - High Priority for 
Eradication and Containment 

Tall/meadow Buttercup  Ranunculus acris PRRD - Category B - Medium Priority for Eradication and Containment 

Sulphur cinquefoil  Potentilla recta  PRRD Regional Early Detection Rapid Response (REDRR) 

Himalayan Knotweed Polygonum polystachyum 
Weed Control Regulation; PRRD Regional Early Detection Rapid 
Response (REDRR) 

Annual Bluegrass  Poa Annua PRRD - Category B - Medium Priority for Eradication and Containment 

Common Reed Phragmites australis subspecies australis Weed Control Regulation 

Wild parsnip  Pastinaca sativa   PRRD Regional Early Detection Rapid Response (REDRR) 

Scentless Chamomile Matricaria maritima 
Weed Control Regulation; PRRD - Category B - Medium Priority for 
Eradication and Containment 

Purple Loosestrife Lythrum salicaria 
Weed Control Regulation; PRRD Regional Early Detection Rapid 
Response (REDRR) 

White cockle Lychnis alba  Weed Control Regulation; PRRD - Education and Awareness 

Common Toadflax (Yellow Toadflax) Linaria vulgaris 
Weed Control Regulation; PRRD - Category B - Medium Priority for 
Eradication and Containment 

Dalmatian Toadflax Linaria dalmatica 
Weed Control Regulation; PRRD - Category A - High Priority for 
Eradication and Containment 

Shasta daisy Leucanthenum x superbum  PRRD - Education and Awareness 

Yellow archangel Lamiastrum galeobdolon PRRD Regional Early Detection Rapid Response (REDRR) 
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Common Name Scientific Name Source 
Kochia 

Kochia scoparia 
Weed Control Regulation; PRRD - Category B - Medium Priority for 
Eradication and Containment 

Field Scabious /Blue Button  Knautia arvensis  PRRD Regional Early Detection Rapid Response (REDRR) 

Yellow Flag Iris Iris pseudacorus Weed Control Regulation 

Himalayan balsam Impatiens glandulifera  PRRD Regional Early Detection Rapid Response (REDRR) 

St. John’s Wort  Hypericum perforatum PRRD Regional Early Detection Rapid Response (REDRR) 

Orange Hawkweed Hieracium aurantiacum PRRD - Category A - High Priority for Eradication and Containment 

Giant Hogweed Heracleum mantegazzianum Weed Control Regulation 

Yellow Hawkweed  Heiracium pratense  PRRD Regional Early Detection Rapid Response (REDRR) 

Baby’s Breath  Gypsophila paniculata  PRRD Regional Early Detection Rapid Response (REDRR) 

Giant Mannagrass/Reed Sweetgrass Glyceria maxima Weed Control Regulation 

Cleavers Galium aparine Weed Control Regulation; PRRD - Education and Awareness 

Bohemian Knotweed Fallopia x bohemica 
Weed Control Regulation; PRRD Regional Early Detection Rapid 
Response (REDRR) 

Giant Knotweed Fallopia sachalinensis 
Weed Control Regulation; PRRD Regional Early Detection Rapid 
Response (REDRR) 

Japanese Knotweed Fallopia japonica 
Weed Control Regulation; PRRD Regional Early Detection Rapid 
Response (REDRR) 

Tartary Buckwheat 
Fagopyrum tataricum 

Weed Control Regulation; PRRD Regional Early Detection Rapid 
Response (REDRR) 

Leafy Spurge Euphorbia esula 
Weed Control Regulation; PRRD Regional Early Detection Rapid 
Response (REDRR) 

Cypress Spurge  Euphorbia cyparissias PRRD Regional Early Detection Rapid Response (REDRR) 

Mustard, dog Eruscastrum gallicum  PRRD - Education and Awareness 

Blueweed  Echium vulgare  
Weed Control Regulation; PRRD Regional Early Detection Rapid 
Response (REDRR) 

Queen Anne's lace Daucus carota PRRD Regional Early Detection Rapid Response (REDRR) 

Purple Nutsedge Cyperus rotundus Weed Control Regulation 

Yellow Nutsedge Cyperus esculentus Weed Control Regulation 

Hound's Tongue Cynoglossum officinale 
Weed Control Regulation; PRRD Regional Early Detection Rapid 
Response (REDRR) 

Dodder Cuscuta spp. Weed Control Regulation 

Common Crupina Crupina vulgaris Weed Control Regulation 

Yellow clematis Clematis tangutica  PRRD - Education and Awareness 

Marsh Plume Thistle  Cirsium palustre PRRD Regional Early Detection Rapid Response (REDRR) 

Canada Thistle (Creeping Thistle) Cirsium arvense 
Weed Control Regulation; PRRD - Category B - Medium Priority for 
Eradication and Containment 

Chicory Cichorium intybus PRRD Regional Early Detection Rapid Response (REDRR) 

Oxeye Daisy  
Chrysanthemum leucanthemum 

Weed Control Regulation; PRRD - Category B - Medium Priority for 
Eradication and Containment 

Rush Skeletonweed Chondrilla juncea 
Weed Control Regulation; PRRD Regional Early Detection Rapid 
Response (REDRR) 
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Yellow Starthistle Centaurea solstitialis Weed Control Regulation 

Mountain Bluet  Centaurea montana PRRD Regional Early Detection Rapid Response (REDRR) 

Spotted Knapweed Centaurea maculosa 
Weed Control Regulation; PRRD - Category A - High Priority for 
Eradication and Containment 

Big Head Knapweed  Centaurea macrocephala  PRRD Regional Early Detection Rapid Response (REDRR) 

Brown Knapweed  Centaurea jacea  PRRD Regional Early Detection Rapid Response (REDRR) 

Diffuse Knapweed Centaurea diffusa 
Weed Control Regulation; PRRD Regional Early Detection Rapid 
Response (REDRR) 

Wild Caraway  Carum carvi PRRD - Category A - High Priority for Eradication and Containment 

Nodding thistle  Carduss nutans  PRRD Regional Early Detection Rapid Response (REDRR) 

Plumeless thistle  Carduss acanthoides  PRRD Regional Early Detection Rapid Response (REDRR) 

Hoary Cress  Cardaria draba  PRRD Regional Early Detection Rapid Response (REDRR) 

Creeping Bell Flower  Campunaula rapunculiodes  PRRD Regional Early Detection Rapid Response (REDRR) 

Flowering Rush Butomus umbellatus Weed Control Regulation 

Cheat Grass (Downy Brome) Bromus tectorum  PRRD Regional Early Detection Rapid Response (REDRR) 

Hoary Alyssum  Bereroa incana  PRRD Regional Early Detection Rapid Response (REDRR) 

Wild Oats Avena fatua Weed Control Regulation 

Wormwood/Absinthium  Artemisia absinthium PRRD Regional Early Detection Rapid Response (REDRR) 

Burdock  
Arctium spp. 

Weed Control Regulation; PRRD - Category A - High Priority for 
Eradication and Containment 

Wild Chervil (Cow Parsely) Anthriscus sylvestris PRRD Regional Early Detection Rapid Response (REDRR) 

Bur Chervil Anthriscus caucalis Weed Control Regulation 

Stinking mayweed Anthemis cotula  PRRD - Education and Awareness 

Garlic Mustard Alliaria petiolata Weed Control Regulation 

Quackgrass Agropyron repens Weed Control Regulation; PRRD - Education and Awareness 

Jointed Goatgrass Aegilops cylindrica Weed Control Regulation 

Velvetleaf Abutilon theophrasti Weed Control Regulation 
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Notes - OGC List of Noxious & Invasive Plants in NEBC 

Peace River Regional District Category Descriptions 
  

Regional Early Detection Rapid Response (REDRR) 

 Regional EDRR species are a significant threat and are new to the area. The achievable 
management objective is eradication. This list includes brand new incursions and high risk 
invasive plant species that are extremely limited in extent (i.e. have less than 10 very small 
sites) in the area under consideration. Some of these species may not be present within the 
PRRD but are found in adjacent areas and are at risk of being introduced.  

Category A 

 These invasive plants are highly competitive, have the ability to spread rapidly and pose a 
significant threat. They have been aggressively managed over time and their populations are 
minimal at the landscape level. These plants require continued persistent treatment over 
time in order to achieve eradication. 

Category B  

These plants have established themselves at the landscape level and are still aggressively 
treated by the agriculture sector to protect crop yields and production of other agriculture 
products. These plants are expected to be managed where they threaten environmental, 
social or economic values. 

Education and Awareness List  
These plants plague the agriculture industry, this list includes native plants that are 
poisonous, difficult to control or cause harm to livestock. 

  

  
BOLDED Common Names are designated by Order and are consider Noxious Weeds  
UNBOLDED Common Names are considered invasive species  

 




