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INTRODUCTION 

This online guidance document is designed to support AME members with planning, designing and 
implementing reclamation activities for exploration projects. While reclamation has long been a 
requirement in British Columbia and elsewhere, the importance of reclamation and the expectations by 
government and the public that land disturbances are effectively reclaimed has only increased. In 
addition, the release of a reclamation bond calculator for mineral exploration by the BC Ministry of 
Energy, Mines and Petroleum Resources in 2018 has put more emphasis on planning exploration 
activities that minimize disturbance and therefore limit the amount of the required bond.  

The first version of this guide, released in the summer of 2020, focuses on access roads and trails, drill 
sites and trenches. Future versions will expand from there. The guide has three main sections: planning 
for reclamation; carrying out exploration; and undertaking reclamation. In some ways the planning 
section is probably the most important. A well-designed plan will ensure that exploration activities are 
undertaken in a way that facilitates reclamation once the program is done.  

The guide is primarily designed to meet reclamation requirements for exploration projects in British 
Columbia, but much of the content is transferrable to other areas in Canada and around the world.  

In keeping with the focus on British Columbia, the guide has made extensive use of material from the 
Handbook for Mineral and Coal Exploration in British Columbia that was developed by AME, the Mining 
Association of BC and the BC Government and published in 2008. This is an excellent resource that 
should be consulted along with this guide. In addition, the Health, Safety and Reclamation Code for 
Mines in British Columbia is reference throughout this guide. The Code along with the Mines Act 
outlines the regulatory requirements for exploration projects and mines in BC, including the 
requirements for reclamation. 
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https://amebc.ca/wp-content/uploads/2017/04/MX-Handbook-2008-2009-edition.pdf
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/mineral-exploration-mining/documents/health-and-safety/code-review/health_safety_and_reclamation_code_2017_rev.pdf
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/mineral-exploration-mining/documents/health-and-safety/code-review/health_safety_and_reclamation_code_2017_rev.pdf
http://www.bclaws.ca/civix/document/id/complete/statreg/00_96293_01
https://amebc.ca/wp-content/uploads/2017/04/MX-Handbook-2008-2009-edition.pdf
https://amebc.ca/wp-content/uploads/2017/04/MX-Handbook-2008-2009-edition.pdf
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DISCLAIMER 

The information in this guide presents current best management practices for the reclamation of 
mineral exploration sites that would apply in British Columbia and other similar jurisdictions. It does not 
cover all regulatory requirements nor is it a substitute for professional advice as needed. The content of 
this guide should be considered in conjunction with the regulatory requirements stipulated in the 
Health, Safety and Reclamation Code for Mines in British Columbia (or similar regulation in other 
jurisdictions) and in permit conditions. The BC Mines Act, the Health, Safety and Reclamation Code for 
Mines in British Columbia, conditions of a Notice of Work authorization and the requirements of an 
Inspector of Mines will take precedence over the material in this guide.   
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PLANNING FOR RECLAMATION 

Effective planning is key to any successful exploration program. Part of that planning is designing 
reclamation activities that will restore areas disturbed during exploration. 

• Planning exploration in such a way that minimizes environmental disturbance will reduce the 
reclamation bond amount and overall cost of exploration.  

Effective planning can help minimize environmental risks associated with the project while also 
accelerating the permitting process. Mineral exploration projects should strive to meet the principles of 
sustainable development; this includes reclaiming land used during exploration back to its natural 
setting or another acceptable land use that is supported by communities and approved by regulators. 

 

Recently completed reclamation on a trench in the Ten Mile Creek district of Yukon. The total footprint of disturbed 
area was kept small, and soil, organic material and woody debris were placed over the backfilled trench to support 
ground stability and quick, natural regrowth of vegetation (photo from Stewart Basin Exploration). 

Initiating reclamation planning at the start of the exploration project is essential to a 
successful reclamation program. 
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Planning starts with understanding the environment of the proposed project area (the baseline 
condition) and the activities that are likely to be undertaken during exploration (e.g., trenching, drilling 
and road/trail building/excavation). That should be followed by applying the environmental mitigation 
hierarchy such that environmental impacts are avoided or minimized as the first option. This will limit 
the environmental liability and reduce the overall bond amount for an exploration project. Other factors 
such as timing of operations, using existing access roads, choosing the right equipment and following 
regulatory requirements will help lead to successful exploration projects that include effective 
reclamation of the site.  

 

WHAT IS RECLAMATION AND ECOLOGICAL RESTORATION? 

Ecological restoration is the process of assisting, through intentional human activity, the accelerated 
recovery of an ecosystem that has been degraded, damaged or destroyed toward a sustainable 
ecological trajectory or pathway (see the Society for Ecological Restoration website here: 
https://www.ser-rrc.org/what-is-ecological-restoration/). Ecological restoration provides a way of 
slowing, halting or reversing ecosystem degradation. Ecosystems are dynamic communities of plants, 
animals and microorganisms interacting with their physical environment as a functional unit. A good 
source of information on ecological restoration can be found in the publication Ecological Restoration 
Guidelines For British Columbia. 

Reclamation is the process of restoring or returning disturbed land to a natural or other viable state and 
is the term used in the Health, Safety and Reclamation Code for Mines in British Columbia. For mineral 
exploration in BC, reclamation generally involves ecological restoration of the disturbed lands, but could 
involve transitioning to other uses depending on the input from communities, Indigenous groups and 
the province.  

Reclamation in mineral exploration usually involve four steps: 

• Ground preparation, recontouring and stabilization of slopes and drainage systems. 
• Replacing topsoil, organic matter and woody debris that were salvaged and stockpile before 

and during mineral exploration. 

A valuable resource for proponents to consult is the Handbook for Mineral and Coal 
Exploration in British Columbia produced by AME, the Mining Association of BC and the BC 
Government. The intent of the handbook is to provide assistance to the mineral and coal 
exploration sector to ensure exploration activities are planned and implemented with due 
regard to worker health and safety and protection of the environment and meet the 
requirements of the Health, Safety and Reclamation Code for Mines in British Columbia. 

 

https://www.ser-rrc.org/what-is-ecological-restoration/
http://www.env.gov.bc.ca/fia/documents/restorationguidelines.pdf
http://www.env.gov.bc.ca/fia/documents/restorationguidelines.pdf
https://amebc.ca/wp-content/uploads/2017/04/MX-Handbook-2008-2009-edition.pdf
https://amebc.ca/wp-content/uploads/2017/04/MX-Handbook-2008-2009-edition.pdf
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• Revegetation and seeding (if needed). 
• Monitoring to ensure reclamation objectives have been met. 

 

RECLAMATION AND ENVIRONMENTAL MITIGATION 

It is usually more economical and efficient to conserve existing environmental values by avoiding or 
minimizing impacts than to implement restoration and offsetting strategies. The Environmental 
Mitigation Policy offers a valuable means of considering how to reduce potential environmental effects 
associated with an exploration project; following this line of thinking should assist proponents in 
conversations with regulators and Indigenous communities. While the policy is aimed at large projects 
that are bigger than many exploration projects, it serves as a good tool to review when planning for 
reclamation.  

 

The best approach to planning for reclamation is to follow the mitigation hierarchy outlined in BC’s Environmental 
Mitigation Policy: Avoid, Minimize, Restore, and Offset (image from BC Environmental Mitigation Procedures). 

 

Planning for exploration and reclamation should follow the principles outlined in the 
Environmental Mitigation Policy for BC. That is:  

Avoid, minimize, restore and offset environmental impacts (in that order).  

 

https://www2.gov.bc.ca/assets/gov/environment/natural-resource-policy-legislation/environmental-mitigation-policy/em_procedures_may27_2014.pdf
https://www2.gov.bc.ca/gov/content/environment/natural-resource-stewardship/laws-policies-standards-guidance/environmental-guidance-and-policy/environmental-mitigation-policy
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ONLINE TOOLS USED FOR PLANNING RECLAMATION 

Knowledge and understanding of climatic conditions and vegetation types that characterize an 
exploration site are important for reclamation planning and permitting in BC. Publicly available online 
tools such as the Biogeoclimatic Ecosystem Classification (BEC), BC Species and Ecosystem Explorer and 
iMapBC provide information about climatic zones and wildlife species (at risk, protected or otherwise) 
based on conservation status or ecosystem classification, which can help to detect environmental values 
in a particular area based on ecosystem mapping methods.  

• Biogeoclimatic Ecosystem Classification (BEC): a provincial ecosystem mapping tool maintained 
and updated by the Ministry of Forests, Lands, Natural Resource Operations and Rural 
Development (FLNRORD). From this website you can access map products and field guides that 
help in the classification and identification of ecosystems for regions across BC. The BEC system 
has also developed stocking standards that provide detailed information about the accepted 
species to be used and the density of planting (e.g. stems per hectare). While these standards 
are primarily for large areas of disturbance, they can provide helpful information for explorers. 
Although it is recommended that explorers use consultants who are familiar with the field-use 
and application of BEC stocking standards. As of March 2020, the most up to date version of the 
BC stocking standards can be found here (current to March 2019). 

 

Biogeoclimatic zones of BC. Knowing the biogeoclimatic ecosystem that you are working in will help with 
understanding the climate and range of vegetation species that will likely occur in a project area (image from 
https://www.for.gov.bc.ca/hre/becweb/resources/maps/ProvinceWideMaps.html). 

https://www.for.gov.bc.ca/hre/becweb/
http://a100.gov.bc.ca/pub/eswp/
https://maps.gov.bc.ca/ess/hm/imap4m/
https://www.for.gov.bc.ca/hre/becweb/
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/forestry/silviculture/stocking-standards/reference-guide/reference_guide_incorporating_edits_march2019.xlsm
https://www.for.gov.bc.ca/hre/becweb/resources/maps/ProvinceWideMaps.html


RECLAMATION GUIDE FOR MINERAL EXPLORATION  
 

 
Association for Mineral Exploration  | 800-889 W Pender Street  |  Vancouver, BC  V6C 3B2  |  T: 604.689.5271                     10 

 
• BC Species and Ecosystem Explorer: a provincial database maintained by the BC Conservation 

Data Centre (BC CDC) that provides approximate known locations of provincial or federal species 
at risk (plants and wildlife). For example, if a proponent wanted to know if a project area might 
contain known occurrences of endangered whitebark pine, this database would be the place to 
look.  

• iMapBC: a free provincial mapping service that gives the public access to government databases 
including administrative boundaries; resource roads, agriculture; climate; archaeology; fish and 
wildlife species; wildlife habitat areas; ungulate ranges; forest, grassland and wetland 
ecosystems; geology and soils; land ownership and status; fresh water; land use plans; permits 
and licenses including Notice of Work and physical infrastructure. Much of the required 
background information to be contained within a Notice of Work permit application can be 
found using iMapBC.  

• Invasive Alien Plant Program (IAPP) Database and Map: a free invasive plant map and database 
that can be used by anyone to develop and deliver an effective invasive plant management 
program in BC. The database contains invasive plant surveys, treatments and activity plans for 
the entire province. The data is entered by a wide variety of user groups on an ongoing basis. 
Accessing this database requires permission and a business BCeID. The Invasive Species Council 
of BC also has a wealth of information about identifying, managing and treating invasive species.  

• Explore by Location Tool: BC’s Natural Resources Online Services offers the Explore by Location 
tool that provides good information on the state and use of the land, including First Nation 
Consultative Areas, recreational uses, trap lines and guide outfitter tenures, crown land 
reserves, forest licenses and roads, old growth management areas, grazing tenures and ungulate 
winter ranges. However, the Explore by Location tool lacks the BEC mapping data (ecosystem 
data), soil mapping data, some wildlife habitat data and fisheries data (e.g. fish bearing 
streams).  
 

RECLAMATION PLANNING USING SITE CHARACTERISTICS AND A FIELD VISIT 

The site characteristics of every project are different including aspects such as vegetation, slope, wildlife 
habitat and of course geology. Many of these characteristics can be determined through available online 
resources, but not all. A field visit to assess streams, wetlands, slope characteristics and vegetation can 
support the preparation and efficient review of a Notice of Work permit application. For example, in 

Field visits undertaken during the planning process can help identify areas within the project 
that should be avoided (such as wetlands, sensitive ecological areas or fish-bearing streams) 
and can help in selecting drill site locations, access routes and camp locations that will have 
the least impact on the environment.  

 

http://a100.gov.bc.ca/pub/eswp/
https://maps.gov.bc.ca/ess/hm/imap4m/
https://www2.gov.bc.ca/gov/content/environment/plants-animals-ecosystems/invasive-species/iapp
https://bcinvasives.ca/
https://bcinvasives.ca/
https://portal.nrs.gov.bc.ca/web/client/explore
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some cases, even when online resources indicate that a stream is non-fish-bearing, a mines inspector 
may request that a qualified professional confirm that this is the case, given the limitations of the 
publicly available online data. As such surveying and assessing streams to determine the 
presence/absence of fish in advance of exploration access planning and permitting can help with 
assessing the costs of exploration (and bonding).  

 

Stream sampling for benthic invertebrates on the Murray River (photo by P. Reece/AME). 

• If fish-bearing streams or other features such as critical wildlife habitat, old growth management 
areas, or riparian areas cannot be avoided through ground-based exploration activities, 
helicopter-based exploration may provide a cheaper, and thus, more practical option.  

• Other planning considerations that may reduce site-specific impacts include relocating drill 
holes, drilling more than one hole per drill site/pad or realigning trenches to avoid sensitive 
environmental features (including length, width, and depth), where practicable. 

EXPLORING IN CARIBOU HABITAT 

All caribou in BC are Woodland Caribou (Rangifer tarandus). There are four designated units (DU); 
southern mountain caribou, central mountain caribou, northern mountain caribou and boreal caribou. 
Each of these separate units have distinct life history requirements and utilize habitat in unique 
ways. The designated units are broken down into fifty-four herds.  
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It is best to screen for caribou designated units, herds, designation ungulate winter ranges (UWRs) and 
designated habitat areas (WHAs) prior to commencing project planning and reclamation plan 
development. Geographically referenced information about caribou distribution and habitat 
designations is available in iMapBC. The specific constraints on industrial activity in some areas will 
inform the timing and implementation of exploration as well as influence the reclamation requirements. 
These vary for each designated caribou unit. In some areas, there will be a requirement to submit a 
comprehensive Caribou Mitigation and Monitoring Plan specific to work in identified critical habitat 
areas (South Peace Northern Caribou). If you are uncertain if your Notice of Work and supporting 
Reclamation Plan will require caribou specific content, discuss it with your inspector or contact the 
regional Ministry of Energy Mines and Petroleum Resources office for confirmation.  

Wildlife habitat overlaps within a project can be one of the determining factors in how a site is 
reclaimed. Although mineral exploration is often exempt from the general wildlife measures (e.g., 
reclamation, stand stocking/retention) specified in an Ungulate Winter Range or Wildlife Habitat Area 
orders, within certain designations, especially those which include caribou habitat, full reclamation is 
expected of all roads, trails, drill pads, or drill sites. This typically includes permit conditions that specify 
careful measures to address caribou habitat management. management of invasive species, rough and 
loose surface preparation (on recontoured, fully reclaimed road surfaces), planting of conifers according 
to the stocking standards for the pre-disturbance ecosystem (determined through biogeoclimatic (BEC) 
ecosystem mapping) and the planting of alder seed. 

The mitigation and reclamation activities will vary according to the caribou lifecycle habitat use 
identified by the designated unit, the proximity or overlap with Ungulate Winter Range or Wildlife 
Habitat Area, the terrain and the pre-disturbance ecosystem. The mitigation hierarchy in BC’s 
Environmental Mitigation Policy is best used for planning exploration and reclamation within caribou 
habitat: Avoid, Minimize, Restore and Offset. Examples of potential mitigation and reclamation 
measures include;  

• Avoid: relocate activities outside winter habitat area; conduct activities within timing windows 
to avoid calving and rutting periods; use consistent flight paths along river valleys; conduct 
exploration by air rather than constructing roads; identify and avoid key habitat features such as 
mineral licks; plan around large mature tree stands; concentrate activities spatially and 
temporally. 

• Minimize: manage for invasive species; construct roads with dog-legs to minimize line of sight; 
design access to minimize long straight linear corridors through forested areas; leave shrub 
bands along the linear corridor; place line of sight blocks using woody debris/rollback/tree 
bending; minimize the removal of large-diameter trees; minimizing root mat disturbance to 
expedite site re-vegetation; maintain an altitude of 300m or more for helicopter and fixed-wing 
traffic; backfill/recontour trenches to a stable angle of repose to minimize risk of entrapment; 
use smallest and lightest equipment practicable to minimize surface compaction; commit to a 
stop-work order if caribou are within 1000m of an active work area. 
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• Restore: plant/transplant seedlings to speed re-vegetation within linear disturbances; construct 
earthen berms; use fertilizer treatments to speed re-vegetation; use woody debris to close 
linear site-lines; create re-vegetation micro-sites using mounding, ripping or scarification. 

• Offset: offsetting with offsite habitat or through financial mechanisms is not commonly used to 
address mineral exploration disturbances to caribou but there is an offsetting process identified 
within the Guidance for the Development of Caribou Mitigation and Monitoring Plans for the 
South Peace Northern Caribou which provides an example. 

 

ASSESSMENT OF END LAND USE 

An important step in reclamation planning requires identification of the current land use (i.e. pre-
exploration) as well as a suitable end land use (i.e. post-exploration) while taking into consideration 
previous and potential social, economic, environmental and natural objectives.  

• In BC, exploration projects are typically located on natural lands in backcountry areas so 
forestry, Indigenous uses and values, recreation and wildlife are among the key perspectives to 
consider.  

On occasion, projects may interact with rural acreages, agricultural land and other uses such as 
overlapping industry. Understanding past and current uses greatly facilitates the planning stages of 
reclamation. 

 

Reclamation of three drill sites at Miner Mountain near Princeton, BC. The end land-use for this region is to return 
the area to natural grassland suitable for cattle grazing and wildlife. The end land-use for most exploration projects 
in BC is to return the area to the pre-disturbance natural setting (photo from Sego Resources). 

http://www.env.gov.bc.ca/wld/speciesconservation/nc/documents/South%20Peace%20Northern%20Caribou%20Mitigation%20and%20Monitoring%20Plan%20Guidance.pdf
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In most cases, reclamation in mineral exploration will involve restoring the natural setting of the site. 
The Health, Safety and Reclamation Code for Mines in British Columbia also reflects this approach as 
section 9.13.1(4) specifies that exploration sites must be revegetated to a self-sustaining state with 
species appropriate for the site. Seeding of rapidly growing agronomic species with fertilizer treatments 
to accelerate revegetation used to be the dominant practice for reclamation. Reclamation is seeing a 
shift away from agronomic plants to the use of native species. Many agronomic species can be 
persistent at a site which prevents natural revegetation and attracts wildlife. This may have implications 
on the close out of the reclamation bond if it appears likely that natural revegetation may not take 
place. However, in some cases uses of non-persistent agronomic species, such as fall rye, can help to 
stabilize the soil and prevent erosion while natural revegetation gradually takes hold.  

 

RECLAMATION PLAN AND OBJECTIVES 

A standalone reclamation plan facilitates the review of permit applications by the mine inspectors, 
Indigenous groups, and referral agencies. Such an overarching reclamation plan can be provided as a 
separate attachment with your Notice of Work application and should complement and summarize the 
information provided in each activity section of the Notice of Work application. 

A reclamation plan should clearly outline how a proponent will restore the areas used temporarily for 
exploration purposes to an acceptable end land use by ensuring: 

• Long-term stability and erosion control of the post-exploration landforms and watercourses. 
• Restoration of habitat, ecosystems, and biodiversity that approximates the original conditions. 
• Protection of water quality. 
• Removal of all buildings, equipment, materials and refuse. 
• Remediation of any contaminated areas. 

A thorough description and documentation (field data and before/after photos) of baseline conditions, 
reclamation objectives and results of reclamation will help focus and rationalize the proposed 
reclamation activities.  

An important part of a reclamation plan is to define and articulate the reclamation objectives for the 
program. Reclamation objectives set out the long-term goals for reclamation of the site and describe 
what reclamation activities aim to achieve. They can range from overarching objectives (or principles), 
such as to return the site to a self-sustaining natural setting, to specific objectives such as to prepare the 

It is recommended that each exploration program have an overarching, standalone 
reclamation plan for the entire proposed exploration program that covers all proposed 
activities and disturbance.  
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disturbed ground for natural revegetation. Objectives should be as specific and measurable as possible 
to allow for the verification that reclamation objectives have been met. They should also have 
completion criteria in order to measure the objective. For example, the objective to prepare the 
disturbed ground for natural revegetation could have completion criteria that includes, replacing topsoil, 
making it rough and loose, and covering with timber and coarse woody debris. Once these activities 
have been completed, the objective would be met. The Guidelines for the Closure and Reclamation of 
Advanced Mineral Exploration and Mine Sites in the Northwest Territories provide a good outline of 
defining objectives for reclamation and mine closure.  

Reclamation objectives for mineral exploration are generally related to physical work, but they can also 
relate to regulatory or social aspects of the program. For example, one objective could be to achieve 
regulator compliance for reclamation and this is measured by successful closure of the permit and 
return of the reclamation bond. The Prospectors & Developers Association of Canada’s e3 Plus guide 
provides a good outline of reclamation objectives for mineral exploration.   

A reclamation plan (whether provided in each activity section of the Notice of Work application and/or 
as a standalone plan) may also need to consider and describe the following: 

• A commitment for timely reclamation of work sites and access trails prior to the end of the work 
authorization date including an approximate schedule of events with timeline. 

• Removal or dispersion of fill used to level sites such as helicopter pads or drill pads. 
• Decompaction of staging and camp areas. 
• Process for securely plugging and capping drill collars to prevent potential discharging of water 

in the future. 
• Process for removing and separating topsoil, subsoil and overburden to ensure they will be 

stored appropriately to be available for proper use/replacement when reclamation is underway. 
• Recontouring of slopes back to the original landforms. 
• Revegetation (seeding or planting) with self-sustaining local species to ensure more successful 

reclamation to end land use. 
• Dealing with cleared timber appropriately (e.g. limb, buck and scatter across work sites or access 

trails). 
• Deactivating modified access roads and trails, and full reclamation of new roads and trails.  
• Restoring riparian habitat around stream crossings.  

Once permits are obtained, mineral exploration projects are required to submit an annual summary of 
exploration activities to maintain compliance with their permit and with the requirements of the Mines 
Act and the Health, Safety and Reclamation Code for Mines in British Columbia (section 9.2.1(3)). The 
annual summary outlines the work that was completed, the nature and extent of any disturbances and 
the areas that have been reclaimed. Details and necessary forms can be accessed here.  

https://mvlwb.com/sites/default/files/documents/wg/WLWB_5363_Guidelines_Closure_Reclamation_WR.pdf
https://mvlwb.com/sites/default/files/documents/wg/WLWB_5363_Guidelines_Closure_Reclamation_WR.pdf
https://www.pdac.ca/docs/default-source/priorities/responsible-exploration/e3-plus---common/e3-plus---toolkits---environmentl-stewardship/reclamation-and-closure.pdf?sfvrsn=9cef1f0_4
https://www2.gov.bc.ca/gov/content/industry/mineral-exploration-mining/permitting/annual-reporting-forms
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DOCUMENTING RECLAMATION ACTIVITIES 

Photos of the site are probably the most important documentation that should be recorded. This should 
include photos from several vantage points taken before, during and after exploration and once 
reclamation is complete. Ideally the same vantage points should be used during each phase of activities 
so the extent of the impact and results of reclamation can be clearly seen. 

Types of documentation that should be maintained and that would normally be included in the 
reclamation plan include: 

• Baseline environmental conditions and studies. 
• Inventory of pre-existing disturbance that may be exempt from reclamation. 
• Dates when disturbance occurred and when reclamation was started and completed. 
• Equipment used to conduct reclamation. 
• Estimations of the area of disturbance (including number of sites (trenches, test pits, surface 

drilling), length of roads/trails developed, reclaimed areas, timber volumes cut).  
• Full descriptions of each reclamation activity, how it meets the reclamation objectives for the 

site that were included in the reclamation plan, as well as details of compliance with any permit 
requirements and with the Health, Safety and Reclamation Code for Mines in British Columbia. 
Examples include: 

o How the surfaces were prepared and stabilized. 
o How stockpiled organic material and woody debris were used in reclamation. 
o How access road, stream crossing, trenches, drill holes, camps and other features were 

reclaimed and stabilized.  
o Removal or disposal of any structures and materials that were brought to the site. 
o Any monitoring or follow-up plans.  

• Training documentation for site personnel and contractors in regard to management of 
environmental aspects of the program and measures to minimize environmental disturbance. 

• All correspondence and consultation with Indigenous groups, communities and government 
regulators.  

  

All aspects of the reclamation process should be documented in writing and with photos (or 
videos). This will support the eventual request to closeout a Notice of Work permit and the 
accompanying reclamation bonds. It is important to include documentation as part of planning 
so pre-disturbance site conditions are documented before exploration starts.  
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Other considerations for documenting reclamation work on a site may include: 

• Documenting spill response, the clean up of spills associated with equipment and fueling 
infrastructure on site. 

• Inventory of invasive plant species over time. 
• Assessment of trajectory towards end land use objectives.  
• Metal leaching/acid rock drainage (ML/ARD) characterization and waste management.  
• Results of surface water sampling. 
• Erosion and sediment control management outcomes.  
• Documentation of the removal of structures and equipment. 

 

SELECTION OF EQUIPMENT TO MINIMIZE IMPACT 

With very few exceptions the best mechanised equipment for the project is the smallest and lightest 
that will be capable of supporting and completing the work. Evaluate, in consultation with your 
equipment contractor, if applicable, all the specific tasks the equipment will be required to do, including 
reclamation tasks. Size (strength), versality (availability of attachments) and rotational range required 
will be specific to the terrain and ground-disturbing activities planned.  

Consider whether a larger piece of equipment such as an excavator is required or whether a backhoe 
will meet the needs of the project.  If the project requires helicopter portable equipment, ensure that 
the lifting capacity of the helicopter aligns with the weight of the equipment. Excavators and bulldozers 
are available in many sizes, the machine selection should match the scale of your project and be as small 
as practical.  

Evaluate what multi-attachment flexibility is the best fit for the project and reclamation. Complex work 
such as the placement of trees into a road corridor, drill pad building in scree or addressing ground 
compaction will require specific attachments, constrained tail swing and rotational range.  

Tracked equipment provides better traction and produces less ground disturbance than wheeled 
equipment due to lower ground pressure.  While wheeled equipment has considerable faster transport 
times, it has more limited application and works best in packed, firm soil conditions.   

Excavators or backhoes rather than bulldozers should be used for roadbuilding and trenching where 
practicable. This will allow selective stripping of surface soils and placement of material in a location 
where it will be available for reclamation once work is complete. When reclaiming a trail, road, drill pad 

Consider reclamation requirements and impacts when selecting the mechanized equipment 
to conduct mineral exploration activities. Ensure equipment operators are experienced and 
have specific expertise working in the terrain and ecosystem of your project.  
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or drill site, removing compaction and creating a rough and loose surface is critical to promoting the re-
establishment of vegetation and the development of a desired end land use and the reinstatement of 
pre-development land capability. Decompaction of a surface is accomplished using a dozer equipped 
with appropriate ripper, shanks or subsoilers.  

• When possible, work with companies and equipment owners with a reputation for having well-
maintained machines and skilled operators. Request documentation to support mineral 
exploration and reclamation project experience from the equipment operator or equipment 
contracting company. Equipment operators with experience in the terrain and biogeoclimatic 
ecosystems will minimize disturbance and be capable of performing complex detailed work 
efficiently and effectively.  

• To minimize remediation efforts associated with heavy equipment use, include minimum 
operator experience, equipment routine maintenance, pre-operation inspections, fuelling 
protocols and the supply of spill kits into equipment contracting agreements.  

• The equipment used for personnel transport throughout an exploration site will also influence 
the efforts required for reclamation. If possible, use small light personnel vehicles such as ATV, 
snowmobiles or side-by-sides rather than large trucks. 

 

Helicopter-portable excavator with a small footprint. Use of small and/or portable equipment will limit the extent 
of disturbance to the ground and can eliminate or minimize the need for access roads into and between exploration 
sites (photo from Stewart Basin Exploration). 
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PLANNING SITE ACCESS (TRAILS AND ROADS) 

Minimizing the infrastructure footprint should guide the planning and construction of linear features 
such as trails and roads; this includes optimization of route planning to limit lengths and widths of trail 
and roads.  

 

Helicopter supported drill site in northwest BC with a small footprint. Using helicopter portable drill equipment can 
minimize the impact of exploration work and limit the need for access road construction (photo by Sean 
McKinley/AME). 

Use existing roads whenever possible, and minimize or avoid all stream crossings, riparian 
areas, steep slopes, wetlands, old growth forest and other sensitive ecological areas. Consider 
the use of a helicopters for site access if these areas cannot be avoided. 
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Drill site immediately after reclamation in central BC. Where possible, plan drill holes close to existing resource 
access roads to minimize disturbance (photo from Kendra Johnston). 

Reclamation requirements of trails and roads will differ between sites, depending on other site-specific 
overlaps like ungulate winter ranges and caribou habitat, and the type of road and its future use. The 
requirements can range from deactivation (partial reclamation) to full reclamation, with full reclamation 
typically being required on more sensitive sites (e.g. wildlife habitats for species at risk) or for newly 
constructed trails and access roads that are not required beyond the term of the permit (e.g. up to five 
years).  

• Section 9.10.1(7) of the Health, Safety and Reclamation Code for Mines in British Columbia 
specifies that reclamation of exploration access features requires the restoration of drainage 
patterns, removal of bridge and culvert structures, a stable surface that minimizes future 
erosion and the establishment of self-sustaining vegetation appropriate for the site which may 
include reforestation (as directed by an inspector).  
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Reclamation of drill access road that includes reestablishment of a small drainage at the Lustdust property in 
central BC. The drainage and road have been stabilized with rocks and timber (photo from Richard Beck).  

Partial reclamation, or deactivation, of exploration access trails and roads involves the removal of most 
culverts, digging additional cross ditches and pulling back potentially unstable road sections, but often 
leaving major crossings like bridges in place. Deactivation/partial reclamation still allows the road to be 
passable by vehicles. An good resource on road deactivation techniques can be found in the BC 
government’s Engineering Manual for resource roads.  

Full reclamation of exploration access trails and roads, if required or desired, involves the removal of all 
culverts, bridges, pulling back unstable and potentially unstable road shoulders and fill slopes, installing 
water bars and de-compacting the road surface to permit water infiltration and vegetation growth.  

TYPES OF ACCESS ROADS 

The type of access trail or road used for exploration has an impact on reclamation requirements. In 
keeping with the mitigation hierarchy, projects should be designed whenever possible to limit the length 
and width of access roads and the depth of cut into soil.  

Notice of Work permits and the reclamation bond calculator recognize three different types of access 
roads that you should be familiar with: exploration trail, excavated trail and temporary access road. The 
table below provides details for each of these types of access features. 

 

https://www2.gov.bc.ca/gov/content/industry/natural-resource-use/resource-roads/engineering-publications-permits/engineering-manual
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Types of Exploration Access* 
 

 Exploration Trail Excavated Trail Temporary Access Road 
 

 
Photo: AME Photo: Kirsten MacKenzie/AME Photo: Gary Wesa/AME 

Purpose Minimal-impact access for 
movement of mechanical 
equipment, typically small 
drilling rigs, which do not require 
a wide route clearance. Includes 
corduroy trails.  

More substantial access route 
designed for movement of 
equipment typically used in advanced 
exploration but excludes use of trucks 
for hauling mined material. Does not 
provide for a running surface for 
regular haulage. 

Provides for access to and on mineral 
and coal tenures by mechanized 
equipment, including haulage trucks; 
designed and built to higher standards 
than those required for an excavated 
trail. 

Width (into 
mineral soil) 

1.5 m excavated mineral soil Up to 3.5 m excavated mineral soil; 
may be wider if cut and fill is used or 
only a shallow cut is required. 

Professional design 

Depth of cut Less than 30 cm into mineral soil Greater than 30 cm into mineral soil Professional design 

Drainage No ditching needed; water bars 
and outsloping surfaces 
adequate to handle expected 
flows. 

Drainage ditches required to control 
movement of water. 

Ditches, bridges and culverts must be 
designed to handle expected water 
flows. 

NoW 
requirements 

Locations of stream crossings 
and topographic features that 
influence the selection of a route 
must be noted on Schedule A 
map. 

Show route on Schedule A map; 
information on impacts on timber; 
streams; wetlands and lakes; fish 
wildlife and their habitats; and 
mitigation. 

Survey, layout, design criteria, drainage, 
impacts on other resource values, 
management of sediment and unstable 
materials from road construction, 
terrain stability. 

Terrain 
stability 

 Not permitted in areas with terrain stability Class V, or in community watersheds 
classified as Class IV or V, unless a qualified person determines that area is not 
Class IV or V, or that trail or road would not cause terrain to become unstable. 

Maintenance  Must be maintained while in use. Inspection schedule and remedies for 
road or drainage failures required. May 
be used for several field seasons. 

Reclamation Removal of bridges and stream 
culverts, restoration of channel 
and bank stability, and 
revegetation of exposed mineral 
soil required. 

Same as those for Exploration Trail 
but must account for terrain stability 
and water quality. 

Permanent reclamation required when 
road is no longer required or has not 
been used for more than 3 years. 
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Tenure off 
claims/leases 

Application or Exemption for 
Special Use Permit under the 
Forest and Range Act. 

Application or Exemption for Special 
Use Permit under the Forest and 
Range Act. 

Application for Special Use Permit under 
the Forest and Range Act. 

* From the Handbook for Mineral and Coal Exploration in BC  

 

TERRAIN AND SLOPE STABILITY 

Terrain assessment data can be used to inform a project’s bond calculation as exploration trails, 
excavated trails and access roads are determined, at least in part, by slope steepness or terrain 
ruggedness. Trails and roads built on slopes greater than 30% are bonded at a much higher rate than 
those built on slopes less than 30%, as reclamation considerations and costs differ substantially (see the 
bond calculator). The 30% slope threshold is used to determine the type of road or trail required; an 
exploration trail is a bladed trail on slopes less than 30%, whereas an excavated trail is a cut and fill trail 
on slopes greater than 30% (a bladed trail is no longer acceptable). Terrain assessments may also 
include information regarding the terrain class (e.g., I, II, III, IV, V). This information is useful in planning 
and bonding for reclamation as slopes that fall within terrain classes IV and V are difficult to build on 
safely and reclaim successfully. Typically, an engineer is required to provide input on construction within 
these areas. 

• Safe and stable road construction and reclamation for any roads with a slope greater than 20% 
(terrain class II and higher) can be challenging and should involve consultation with and/or 
design by an appropriately qualified professional.  

  

Large access roads or those that cut across moderately steep or steep terrain such as seen in these photos should 
be designed by a qualified professional (left photo from AME, right photo from Gary Wesa/AME). 

Publicly available online resources that provide slope steepness/terrain ruggedness data are difficult to 
access and may need to be provided by a proponent’s local EMPR office or through a survey on site. The 
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provincial iMapBC application contains data layers with terrain mapping information; however, the 
terrain stability information is often missing. Coarse-scale slope information (e.g., maximum, average 
and minimum slope percentages) can be gleaned from the Soil Survey Polygons layer when loaded into 
iMapBC. 

 
Terrain Stability Classification* 

Terrain  
Class 

Slope  
Class Features MX Program Specifics Survey Mine Plan Preparation 

I 0 – 20% • Flood plains and wide 
valley bottoms. Well-
drained deposits. 

• Generally there should be minimal 
terrain issues. 

• Stream crossings and proximity to 
fish bearing streams and 
community watershed intakes are 
the primary concern. 

• An engineered design will usually 
not be required, unless the 
crossing of a major stream or 
construction of a bridge is 
required. 

• A survey is not usually required 
unless operations will be 
adjacent to or on private 
property or critical infrastructure 
rights of way. 

II 20 – 
40% 

• Mostly gently sloping, 
poorly to well drained 
landforms. 

• Moderately sloping, 
well to rapidly drained 
deposits 

• Terrain related issues begin to be a 
concern especially in areas of 
adverse or wet soil conditions, 
previous failures. 

• Stream crossings and proximity to 
fish bearing streams and 
community watershed intakes are 
a concern. 

• An engineered design may be 
required, depending on the site 
specifics. However, the absence 
of adverse soil types and 
subsurface water must be 
demonstrated. 

• A survey may be required, along 
with drawings in plan and 
section based on the survey, 
depending on engineering 
requirements. 

• A detailed terrain stability 
assessment would usually not be 
required. 

II to III 40 – 
60% 

• Level to gently sloping 
imperfectly or poorly 
drained marine clays 
or lacustrine deposits. 

• Moderately sloping, 
imperfectly to poorly 
drained deposits that 
are not marine or 
lacustrine. 

• Moderately sloping, 
deeply gullied surficial 
deposits that are not 
lacustrine or marine. 

• Access to the deposit and 
exploration development methods 
must be planned and executed in 
consideration of site-specific 
terrain issues. 

• Stream crossings and proximity to 
fish bearing streams and 
community watershed intakes are 
a concern. 

• Site stability, drainage and erosion 
controls need consideration. 

• Routes should avoid channels or 
gullies that may carry intermittent 
flows, unless diversion works can 
be constructed. 

• An engineered design based on a 
detailed geotechnical site 
assessment by a qualified person 
may be required. 

• A survey may be required to 
provide detailed topographical 
information. 

• An exploration program carried 
out under the supervision of the 
design engineer, may be 
required depending on site and 
program specifics. 

IV 60 – 
70% 

• Steeply sloping, well 
drained, deeply gullied 
deposits 

• Steeply sloping, poorly 
drained deposits 

• Access to the deposit should only 
consider exploration development 
methods that would not be 
expected to increase the risk of 
geotechnical instability. 

• An engineered design based on 
an appropriate topographic 
survey and a detailed 
geotechnical site assessment 
would be necessary to assure 
due diligence. 

https://maps.gov.bc.ca/ess/hm/imap4m/
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Terrain  
Class 

Slope  
Class Features MX Program Specifics Survey Mine Plan Preparation 

• Moderately sloping, 
deeply gullied or 
imperfectly to poorly 
drained lacustrine or 
marine deposits. 

• Stream crossings and proximity to 
fish bearing streams and 
community watershed intakes are 
a concern. 

• Site stability, drainage and erosion 
control must be carefully 
considered and implemented. 

• Avoidance of channels or gullies 
that may carry intermittent flows 
of water, should be practiced. 

• Overall long-term slope stability 
and erosion control will be a 
requirement and must be a 
prominent feature of the 
exploration project plan. 

• A detailed topographical survey 
may be necessary. 

• A permit pursuant to the Mines 
Act would be required. 

V >70% • Any area where 
natural landslide scars 
are visible on air 
photographs or in the 
field. 

• Very steeply sloping, 
imperfectly to poorly 
drained, deeply gullied 
deposits. 

• Exploration development 
proposals in this type of terrain 
will require careful planning and 
execution. 

• An inspector may exercise a 
certain level of discretion and deny 
approval or a permit for certain 
activities, if in his or her opinion 
they cannot be done safely. 

• Only exploration development 
methods that would not be 
expected to increase the risk of 
geotechnical instability should be 
considered. 

• Site stability, drainage and erosion 
control must be carefully 
considered and implemented. 

• Avoidance of channels or gullies 
that may carry intermittent flows 
of water should be practiced. 

• Overall long-term slope stability 
and erosion control will be a 
requirement and must be a 
prominent feature of the 
exploration project plan. 

• An engineered design based on 
an appropriate topographic 
survey and a detailed 
geotechnical site assessment 
would be necessary to assure 
due diligence and to obtain a 
permit. 

• A detailed topographical survey 
would likely be necessary. 

• A significant project will cause 
environmental degradation. A 
cost/benefit analysis may be 
necessary to justify such a work 
program. 

• Exploration development would 
be expected to follow in a logical 
sequence of events. For 
example, it is expected that basic 
prospecting, sampling and 
mapping may be a first step, 
followed by 
geochemical/geophysical 
surveys, then helicopter drilling 
followed by more intensive 
methods if the nature of the 
deposit warrants it. 

• A permit pursuant to the Mines 
Act would be required. 

* From the Handbook for Mineral and Coal Exploration in BC 
 

STREAM CROSSINGS 

Locating all stream crossings within a project area can be done through the province’s iMapBC 
application. However, it is considered good due diligence for a proponent to physically inspect their 
project area when assessing stream crossings and to have a qualified professional assess each crossing 

https://www2.gov.bc.ca/gov/content/data/geographic-data-services/web-based-mapping/imapbc
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for the presence/absence of fish. The definitions section of the Health, Safety and Reclamation Code for 
Mines in British Columbia provides a definition of a Qualified Professional. When planning a stream 
crossing, it is critical that a proponent understand the requirements of working in riparian areas 
specified in section 9.5.1 of the Health, Safety and Reclamation Code for Mines in British Columbia and 
how fish bearing and non-fish bearing streams are managed accordingly (see also section 4 of the 
Handbook for Mineral and Coal Exploration in BC). The Health, Safety and Reclamation Code for Mines in 
British Columbia and the Water Sustainability Act (WSA) apply to fish-bearing stream crossings when 
planning for the installation or reclamation of structures. The Health, Safety and Reclamation Code for 
Mines in British Columbia requires that all stream crossings (fish-bearing or not) are reclaimed in such a 
way that restores drainage patterns, supports stabilized banks with minimal erosion, and supports the 
establishment of self-sustaining vegetation that is appropriate for the site following the removal of the 
crossing structure (e.g. culvert, bridge).  

Section 10.4.5 from the Handbook for Mineral and Coal Exploration in BC contains key information 
related to stream crossing and should be consulted, at a minimum, if new exploration access trails or 
roads require a stream crossing. The BC Government’s Engineering Manual for resource roads provides 
good information on road construction and deactivation, including stream crossings. 

Stream crossings, even temporary ones, can affect fish by blocking fish migration routes, impacting in-
stream or riparian habitat and silting downstream channels. This includes small channels that provide 
access to fishery-sensitive zones such as small side channels or wetlands. As such, fish-stream crossing 
structures should retain pre-installation stream conditions as much as possible. The objective is to 
ensure that the crossing permits peak flows but does not restrict the stream channel width or change 
the stream gradient, and that the natural streambed characteristics are retained or replicated. 

Minimum Design Peak Flows for Bridges and Culverts* 
Crossing Type Return Period (Years) 

Permanent Bridge 100 

Temporary Bridge 50 

All Stream Culverts 200 

* From the Handbook for Mineral and Coal Exploration in BC 
 

While the Health, Safety and Reclamation Code for Mines in British Columbia specifies that stream 
culverts are required to be sized for a 100-year return period (section 9.10.1), the Water Sustainability 
Regulation (section 39(1)(vii); BC Reg. 278/2019) specifies a 1 in 200-year maximum daily flow. This is 
the value that many inspectors default to for culverts.  

 

 

 

https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/mineral-exploration-mining/documents/health-and-safety/code-review/health_safety_and_reclamation_code_2017_rev.pdf
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/mineral-exploration-mining/documents/health-and-safety/code-review/health_safety_and_reclamation_code_2017_rev.pdf
https://amebc.ca/wp-content/uploads/2017/04/MX-Handbook-2008-2009-edition.pdf
https://amebc.ca/wp-content/uploads/2017/04/MX-Handbook-2008-2009-edition.pdf
https://www2.gov.bc.ca/gov/content/industry/natural-resource-use/resource-roads/engineering-publications-permits/engineering-manual
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PLANNING DRILL PADS AND SITES 

While the location of drill holes is primarily dictated by geology, drilling infrastructure should, where 
possible, avoid unstable slopes, overly steep terrain, areas of saturated soils, streams or riparian 
setbacks (as specified in section 9.5.1 of the Health, Safety and Reclamation Code for Mines in British 
Columbia) unless a management plan has been approved by an inspector. Use of existing clearings 
should be considered whenever possible and the location of drill sites should be chosen to minimize the 
overall disturbance including the construction of access roads.  

• The reclamation bond calculator uses two different terms for drilling infrastructure, depending 
on the exploration activities. The term drill sites used for ground-based exploration, whereas the 
term drill pads is used for helicopter-based exploration. Both are bonded at different prices, and 
are based on size (small [10 x 10 m] or large). Details regarding what constitutes a small or large 
drill pad or drill site are provided in the Regional Mines Reclamation Bond Calculator Guidance 
Document. 

 

Helicopter drill sites in the Yukon alpine. Note the limited impact of these drill sites (photo by Milada 
Pardovicova/AME). 

PLANNING TRENCHES 

Trenches, used to establish the surface trend and other key characteristics of a mineralized zone, are 
bonded for reclamation based on volume (m3), calculated from length, width and depth specifications. 
Further information can be found in the Regional Mine Reclamation Bond Calculator Guidance 
Document. 

https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/mineral-exploration-mining/documents/reclamation-and-closure/regional-bond-calculator-supporting-files/regional_mine_bond_calculator_guidance_report_april_2018.pdf
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/mineral-exploration-mining/documents/reclamation-and-closure/regional-bond-calculator-supporting-files/regional_mine_bond_calculator_guidance_report_april_2018.pdf
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/mineral-exploration-mining/documents/reclamation-and-closure/regional-bond-calculator-supporting-files/regional_mine_bond_calculator_guidance_report_april_2018.pdf
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/mineral-exploration-mining/documents/reclamation-and-closure/regional-bond-calculator-supporting-files/regional_mine_bond_calculator_guidance_report_april_2018.pdf
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• To facilitate reclamation following exploration activities, trenches should be built in such a way 
that separates and stockpiles woody debris, topsoil materials (e.g. overburden) and subsurface 
materials (e.g. rock) from each other. Similar site-specific reclamation requirements of trails and 
roads will apply to trenches. 

• Planning and sequencing of trenching should be done to allow for progressive reclamation, 
when possible. Consider the cost of equipment mobilization, personnel and ferry time back to 
the project area against the benefits of keeping the trenches open after field mapping, data 
collection and lab assays results are received. 

 

 

In this trench, located in the Ten Mile Creek area of Yukon, soil, plants and woody material are placed on the left 
side of the trench and overburden and rock material on the right. This will facilitate reclamation of the trench once 
exploration is complete (photo from Stewart Basin Exploration). 
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REGULATORY REQUIREMENTS FOR RECLAMATION IN BC 

RECLAMATION REQUIREMENTS IN THE HEALTH, SAFETY AND RECLAMATION CODE FOR 
MINES IN BRITISH COLUMBIA 

The Health, Safety and Reclamation Code for Mines in British Columbia outlines the requirements for 
reclamation of exploration projects. Guidance and information regarding reclamation liabilities are 
described in Part 9 of the Code.  

• The Health, Safety and Reclamation Code for Mines in British Columbia is the primary document 
for regulating the Province’s mining industry. It includes regulatory standards that address all 
stages of a mine’s life cycle, from exploration through to mine development and closure and 
reclamation. Information on reclamation liabilities, permitting and reclamation can be found in 
sections 9.10.1 and 9.13.1 of the Code. 

Explorers should take note of section 9.13.1 which states that “reclamation of mechanically distributed 
sites, campsites and exploration access shall occur within one year of cessation of exploration unless 
authorized in writing by an inspector”. Reclamation activities are not normally required to be carried out 
annually under multi-year and multi-year area based permits unless specified in the approved 
reclamation plan for a site or included as a permit condition. Following the five-year term of these 
permits, reclamation of all disturbance features is required within one year according to the reclamation 
plan submitted as part of the Notice of Work permit application.  

NOTICE OF WORK PERMIT AND ANNUAL REPORTS 

Mineral exploration proponents are required to submit a Reclamation Plan as part of Notice of Work 
permitting. The plan should contain conceptual reclamation details of all aspects of the exploration 
activities, including proposed use and capacity objectives for land and watercourses, and an estimation 
of the total expected costs of outstanding reclamation obligations using the reclamation bond 
calculator. The purpose of this requirement is to ensure that an acceptable reclamation plan is in place 
and that funds are available to realize the reclamation and mitigation plans if the proponent defaults on 
their requirement to complete the reclamation work.  

• Once permits are obtained, mineral exploration projects are required to submit an annual 
summary of exploration activities to maintain compliance with their permit and with the 
requirements of the Mines Act and section 9.2.1(3) of the Health, Safety and Reclamation Code 
for Mines in British Columbia. 

The annual summary outlines the work that was completed, the nature and extent of any disturbances 
and the areas that have been reclaimed. Please note that all mineral exploration projects are required to 
complete the Annual Summary of Exploration Activities. If work was completed under a Multi-Year Area 
Based (MYAB) permit, proponents must also complete the Multi-Year Area Based Work Program Annual 

https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/mineral-exploration-mining/documents/health-and-safety/code-review/health_safety_and_reclamation_code_2017_rev.pdf
https://www2.gov.bc.ca/gov/content/industry/mineral-exploration-mining/permitting/annual-reporting-forms
https://www2.gov.bc.ca/gov/content/industry/mineral-exploration-mining/permitting/annual-reporting-forms
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/mineral-exploration-mining/documents/exploration/annual_summary_exploration_activities_mineral_coal.pdf
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/mineral-exploration-mining/documents/exploration/myab_annual_update_mineral_coal.pdf
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Update. Mineral exploration projects are not required to fill out the Annual Reclamation Report unless 
otherwise stated in permit conditions. This report is required for current or past operating mines. 

BC RECLAMATION BOND CALCULATOR 

Reclamation bonding is a requirement of Notice of Work permitting in BC. In 2018, the BC Ministry of 
Energy, Mines and Petroleum Resources released a bond calculator that should be used by all 
exploration projects to estimate the cost of reclamation. The bond calculator applies standard rates for 
a suite of common reclamation activities associated with mineral exploration activities as well as for 
placer mines and sand and gravel quarries. The tool was designed for ease of use, versatility and 
accuracy to provide a reasonable estimate of anticipated reclamation costs. It also provides inspectors 
with a fair and consistent means of assessing a project’s reclamation liability. Please note that the bond 
calculator is based on the premise that a third-party contractor will need to undertake the reclamation 
work, as that would be the case if a company defaulted on its obligation to undertake the exploration 
work.  

• The bond calculator can be downloaded online as a Microsoft Excel spreadsheet so that 
proponents can document and adjust their reclamation estimations as necessary, or run several 
different scenarios (e.g., road access or helicopter access) to compare estimated costs. The 
calculator has been developed in accordance with the reclamation requirements specified in the 
Mines Act and the Health, Safety and Reclamation Code for Mines in British Columbia. There is 
also a useful guidance document that should be used in conjunction with the calculator. 

When reclamation has been completed and all requirements have been met, the owner, agent or 
manager can apply for the reclamation bond to be returned. The application for bond return should be 
submitted together with a summary of the reclamation process, including photographs documenting 
site conditions at both the initial and end stage of reclamation (see Documenting Reclamation 
Activities). More details about reclamation bonds and their return can be found here. 

 

  

https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/mineral-exploration-mining/documents/exploration/myab_annual_update_mineral_coal.pdf
https://www2.gov.bc.ca/gov/content/industry/mineral-exploration-mining/permitting/reclamation-closure/annual-reclamation-reports
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/mineral-exploration-mining/documents/reclamation-and-closure/regional-bond-calculator-supporting-files/regional_reclamation_bond_calculator_82_july_2018.xlsx
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/mineral-exploration-mining/documents/reclamation-and-closure/regional-bond-calculator-supporting-files/regional_mine_bond_calculator_guidance_report_april_2018.pdf?bcgovtm=CSMLS
https://www2.gov.bc.ca/gov/content/industry/mineral-exploration-mining/permitting/reclamation-closure
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CARRYING OUT EXPLORATION 

PRESERVATION OF SOIL, TIMBER AND COARSE WOODY DEBRIS DURING EXPLORATION 

Soil salvage planning in the initial exploration planning phase will ensure that exploration activities result 
in the effective stripping of topsoil materials that will then be available for use in rough and loose 
surface preparation during reclamation. The preservation of coarse woody debris during soil salvage is 
another planning consideration that will also vastly improve the reclamation of a site. Each of these 
considerations will result in better slope stability and long-term erosion and sediment control. Even in 
areas with limited soil development, the top layer of overburden should be separated from underlying 
material as it will likely still contain seeds, roots and organic material that will help with revegetation of 
the site.  

• Soil, woody debris and trees that are removed to facilitate exploration must be preserved and 
used in the reclamation of the disturbed sites.  

 

 

Exploration trench in the Ten Mile Creek area, Yukon. Soil, plant material and woody debris have been stored on the 
right side of the trench with overburden and broken rock on the left (photo from Stewart Basin Exploration). 

Reclamation of disturbed exploration sites is greatly assisted by using soil and woody material 
that was removed and stockpiled from the site during exploration. These materials contain 
organic material, seeds, living plants and roots that will aid with revegetation and can generate 
a variety of habitats, reduce soil erosion, increase slope stability and prevent unwanted access 
to reclaimed sites.  
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Likewise, trees that are felled for construction of access roads, trenches, drill sites or camps should be 
preserved for reclamation. In general, felling of trees should be kept to a minimum taking no more than 
necessary for safe working conditions. Felled trees should be bucked and limbed in preparation for 
reclamation work. If they are not to be used to support reclamation of the site, they should be laid in 
close contact with the ground to promote decomposition. 

Coarse woody debris refers to fallen dead trees; these include sound and rotting logs and uprooted 
stumps. The logs and stumps can be in various stages of decomposition, located above the soil. To 
separate coarse woody debris from fine woody debris, a minimum diameter of 10 cm can be used but 
may vary depending on the exploration location. The collection and stockpiling of soils for reclamation 
should include roots, small woody debris and plant fragments. In some cases, plant roots, living plant 
fragments and seeds contained in the soil will regenerate and assist with revegetation once the soil is 
applied to the reclamation site. Stumps and other small woody debris included with the salvaged soil 
will also create substrate diversity and contribute organic matter. This, in turn, encourages the 
maintenance of biological diversity in the salvaged soils. 

 

Timber and woody debris that were stored at the side of the trail during exploration have been used to support 
reclamation of this trail at the Lustdust property in central BC (photo from Richard Beck). 

The Health, Safety and Reclamation Code for Mines in British Columbia specifies that exploration 
activities must be carried out in a manner that minimizes soil losses so that a site can be reasonably 
reclaimed to support appropriate self-sustaining vegetation. Smooth, uniform slopes that are seeded 
with agronomic species are generally no longer acceptable from a reclamation perspective. Rough and 
loose surface preparation with the incorporation of course woody debris is not only important from a 
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soil standpoint, but also provides wildlife habitat benefits and may discourage off-road vehicle use of 
reclaimed linear features and drill pads.  

 

Rough and loose soil and ground preparation on a large clearing in northern BC (photo from David Polster). 

When large areas of soil are to be disturbed, you should plan how soils are going to be stripped, 
stockpiled and subsequently used in site reclamation prior to any work on the site to avoid the need to 
move stockpiles and the risk of mixing topsoil and rock materials and contaminating stockpiles with soil 
fines, drill fluids, fuels and oils. 

• Where practicable, consider removing soil from one area and reapplying it to another site 
immediately to limit the need to stockpile soils.  

• Where stockpiling of salvaged soils is unavoidable, stockpiles should be located in a convenient 
spot easily accessible for reclamation. Stockpiles should be signed or marked so they are not 
inadvertently contaminated or buried beneath other material.  

• The surface area of stockpiles should be maximized to maintain higher levels of biological 
activity. Build a windrow of salvaged soils around the edge of the exploration site that will serve 
as a barrier to runoff and as a convenient configuration for storage of soil materials. 

• Temporary vegetation covers could be used on soil stockpiles that are going to be in place for 
two or more months in order to stabilize the stockpile, limit erosion and limit establishment of 
invasive species. The use of annual rye and perennial native species will ensure rapid 
establishment of ground cover without the long-term impacts of a dense agricultural grass and 
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legume cover, which are known to prevent the re-establishment of natural local native plant 
species. Seeding will be applied at a density prescribed by the supplier. 

• Reasonable precautions should be taken to minimize the potential for soil stockpiles to become 
sites of invasive plant infestation, as any invasive plants on stockpiles may then be spread on the 
reclamation site. 

Excavators rather than bulldozers should be used for roadbuilding where practicable. This will allow 
selective stripping of surface soils and placement of material in a location where it will be available for 
reclamation once use of the road is complete. When reclaiming a trail, road, drill pad or drill site, 
removing compaction from the surface is critical to promoting the re-establishment of vegetation; and 
thus, the development of a desired end land use and the reinstatement of pre-development land 
capability. Decompaction of a surface is accomplished using a dozer equipped with appropriate ripper, 
shanks or subsoilers.  

Natural Resources Canada has created a useful guide to soil salvage that is worth reviewing. 

INVASIVE SPECIES PREVENTION DURING EXPLORATION 

Invasive plant species exist throughout BC and have economic, environmental and social impacts on the 
province. Invasive species reduce soil productivity and water quality, degrade range land and wildlife 
habitat, impact forest operations and decrease the recreational value of land. Annual crop losses in BC 
due to invasive plants are estimated at $50 million (Invasive Species Council of BC). Without natural 
enemies to control their populations, these weeds have a competitive advantage over local native plants 
that makes them very difficult to control.  

Section 9.13.1 of the Health, Safety and Reclamation Code for Mines in British Columbia requires that 
appropriate measures be taken to minimize the establishment of noxious weeds. The Invasive Species 
Council of BC (ISC) has additional information on species identification and acceptable control measures 
for species of concern within each region. Although ISC does not have a publication specific to mineral 
exploration, a guide for oil and gas workers has valuable information that applies to mineral exploration 
sites along with a guide to managing invasive species along roadways. 

Mineral explorers should take the following steps to minimize the impact of invasive species within their 
project area: 

• Clean all vehicles, equipment and gear with water before coming onto site. 
• Minimize soil disturbance that can become the site for invasive plants. 

Mineral exploration projects should take proactive measures to avoid bringing invasive species 
onto the project site and to limit the spread of invasive species that are already on the site. 

http://www.cif-ifc.org/wp-content/uploads/2018/03/3_17-0012-A-guide-to-soil-salvage_nov_29_acc-1.pdf
https://bcinvasives.ca/
https://bcinvasives.ca/
https://www.bcinvasives.ca/documents/OG-Guide_2013_FINAL.v2.pdf
https://www.bcinvasives.ca/documents/Weeds_Roads_BMP_Guide-2019-web.pdf
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• Reclaim disturbed sites as soon as possible to prevent invasive species from becoming 
established. 

• Stockpile soil and coarse woody debris that contain native seed stock, roots and plan material so 
native plants can re-establish quickly on reclaimed areas. 

• Remove invasive species from stockpiled soil prior to placing on reclamation sites. 
• Earth moving equipment should be used in un-infested sites before infested sites to prevent the 

spread of invasive weed seeds and other plant parts. 

 

DRILL PADS AND SITES DURING EXPLORATION 

The following measure should be implemented when developing drill pads and sites in order to facilitate 
reclamation of these sites after drilling is completed. 

• Create the smallest practicable drill pad area consistent with safe working practices. 
• Tree cutting should be minimized – only clear and area as large as necessary for access and 

safety. 
• If stripping or levelling a drill site is required for safe location of a drill pad, topsoil and 

overburden should be removed as required and saved separately, nearby in low mounds or 
windrows. It should be returned as soon as practicable in the reverse order to its excavation. 

• Topsoil and overburden should be stored on the upslope side of the drill pad when safe and 
practicable to do so to minimize risk of erosion. 

• Drill holes that release artesian waters to the surface can cause ground saturation and 
subsequent slope failure. These holes should be adequately sealed wherever the release of 
artesian water creates a risk. The Regional Mines Reclamation Bond Calculator includes a 
provision for the cost of sealing drill holes. During permitting, mines inspectors may include the 
cost of sealing a select number of drill holes, in anticipation that some will need to be sealed 
due to artesian waters. 

• Oil-absorbent matting should be on-site and available to be used to catch grease and oil around 
the drill rig. 

• Design of surface drainage structures should be based on the expected flow, subgrade soil 
conditions and the expected duration of their use. Ditches should be constructed on the upslope 
side of the drill pad, and a sump should be built on the downslope side of the pad. Surface 

To facilitate reclamation following exploration activities, drill pads and sites should be built in such 
a way that minimizes disturbance and that separates and stockpiles woody debris and topsoil 
materials (e.g., overburden). Similar site-specific reclamation requirements of trails and roads will 
apply to drill pads and sites.  
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drainage structures (e.g. interceptor ditches) should be constructed to intercept and divert 
runoff, preventing erosion of the drill pad and sump. 

DEVELOPING SUMPS 

Drill fluids, additives and cuttings that have the potential to harm aquatic species and habitat should not 
be released into waterways or allowed to run uncontrolled. An adequate closed-circuit recirculation 
facility should be provided for drilling mud and flocculating agents. Acceptable collection techniques 
include dug sumps, tanks and well-constructed, impervious, walled settling ponds a short distance 
downslope from the drill. 

 

Dug sump for a diamond drill hole in southwestern BC. The sump is marked out with orange tape, and a small flow 
of water is going into the sump. Organic material and woody debris are stored on the right side of the sump, and 
overburden is placed around the top of the sump for an extra berm and to facilitate reclamation (photo by Rob 
Stevens). 

Construction of sumps should be on the downslope side of the drill and follow similar approaches to 
constructing trenches. That is, remove soil or growth material first and separate to one side of the sump. 
Overburden (gravel or rock material) should be placed on another side or around the sump.  

Reclamation of a sump should be carried out as soon as the mud has settled and consolidated to allow 
proper backfilling without displacing the mud out of the sump and causing uncontrolled release. 
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Overburden, then soil and woody debris can be put back into the sump after drilling to bury the cuttings 
and drill mud. The drill mud should not contain materials harmful to plants or groundwater if buried in 
place.   

ACCESS TRAILS AND ROADS DURING EXPLORATION 

A wide network of roads and trails built to facilitate resource development, forest management and fire 
suppression exists in most areas of BC. As such, the construction of new road access may not be 
required in the initial stages of exploration. However, short extensions from existing roads may be 
desirable for reasons of safety and practicality. In order to drill or trench in later phases of exploration, a 
proponent must have the ability to move equipment to and around the target area in a safe manner. In 
many cases, this is done by air, particularly when the test program is small, and the site is remote or in 
mountainous terrain. In other cases, ground access is preferred, particularly where the target area is 
near existing roads or trails. 

 

Narrow and short exploration trail to a drill site in southwestern BC with limited disturbance. This trail avoids 
cutting into the soil, retains standing trees and is a short distance from an existing forest access road (photo by Rob 
Stevens). 
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A proponent will be required to provide information about the type of access being proposed, its 
routing, inspection and maintenance in addition to identifying stream crossings and the installation of 
bridges and/or culverts through the Notice of Work application process. In general, access design should 
plan to create the minimum permanent road length practicable through the use of existing main access 
roads and secondary tote roads. Existing trails and roads should be used whenever practicable. In 
addition, planning and construction should aim to create the narrowest access practicable, consistent 
with safety and traffic needs. This will avoid unnecessary disturbance, as well as costs in design, 
approvals, construction and reclamation. In some locations drilling during the winter is possible and has 
the advantage of limiting the impact on soil and vegetation.  

 

A typical excavated access trail. Note that the tight road corridor and that debris is not pushed into standing trees. 
The organic and woody material is placed to the side so it is easily pulled back onto the road surface during 
reclamation (from the Handbook for Mineral and Coal Exploration in BC). 

ROAD CLEARING 

Section 9.10.1 of the Health, Safety and Reclamation Code for Mines in British Columbia specifies that 
clearing of standing timber shall not exceed the minimum required to accommodate the road prism, 
user safety or other operational requirements. Where practicable, slash from the road right of way may 
be windrowed along the toe of a fill slope to assist in runoff filtering. In all cases, timber and other 
vegetation should be retained (piled, windrowed) for reclamation.  

DRAINAGE AND EROSION CONTROL 

Minimizing the disturbance footprint is one of the most effective (and economic) ways to prevent 
erosion and reduce runoff. Working in winter is another option that reduces damage to the natural soil 
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surface; however, not always practicable. Erosion should be considered in determining the timing of 
exploration activities; when moving and/or removing soil materials, work should be conducted during 
dry weather. Also, exploration work should be scheduled so that work in one area is completed and 
disturbed sites restored (if no longer needed) prior to moving to the next area.  

Disturbed soil from the development of access trails or roads should be stored on the upslope side 
whenever possible to minimize risk of erosion. Creating a rough uneven surface will help control sheet 
erosion by slowing runoff and encouraging infiltration. 

Access trails and roads require careful planning to ensure effective drainage. Drainage structures for 
excavated trails should include a system of dips and water bars placed sufficiently close together so that 
the runoff can be dispersed. Water bars should be slanted across the road prism to drain water downhill 
and should be reinstalled and maintained each field season.  

Spacing of Water Bars*  

Slope Gradient Erodible Soils 
(silts and clays) 

Normal Soils 
(loams) 

Rocky Soils 
(sand and gravel) 

Under 5% (3°) 45 m 60 m Nil 

5-10% (3-6°) 35 m 45 m 60 m 

Over 10% (6°) 15 m 30 m 45 m 

* From the Handbook for Mineral and Coal Exploration in BC 
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Water bar installation. An appropriately qualified professional should be retained to design and oversee road and 
trail construction, particularly those in steep terrain and where water control features are needed (image from 
Handbook for Mineral and Coal Exploration in BC). 

Temporary access roads require ditches and culverts capable of withstanding a 100-year return flood 
flow. Surfaces should be crowned so that water flows into the ditches toward culverts. Culverts should 
be slanted across the road at a minimum 1% downslope gradient and should spill onto stable slopes. 
Erosion controls (e.g. rocks, half culvert downspout) should be installed to dissipate energy from flowing 
water. Culverts should be marked and maintained.  

Section 9.10.1 of the Health, Safety and Reclamation Code for Mines in British Columbia also states that 
there shall be a program to routinely monitor and maintain exploration access as necessary and prudent 
so that it is stable and safe for the intended use until it is reclaimed to the satisfaction of an inspector. 

For additional information proponents should consult the BC Government’s Engineering Manual for 
resource roads.  

ROADS AND TRAILS ON STEEP SLOPES 

Roads and trails should fit the topography of a site, using natural benches, ridgetops and flatter slopes 
to avoid excessive cuts and fills. Not only will this practice reduce construction costs, but it will avoid the 
possibility of unstable cut or fill slopes. In general, roads should be designed to keep grades as low as 
possible.  

https://www2.gov.bc.ca/gov/content/industry/natural-resource-use/resource-roads/engineering-publications-permits/engineering-manual
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• If you propose to build or upgrade access roads or trails in steep and/or unstable areas, you 
should engage the services of a qualified professional engineer to design and oversee road 
construction. 

 

Access trails such as this one in northeast BC may be steep, and or may cross uneven and possibly unstable terrain, 
necessitating the use of professionals (photo from Dave Thompson/AME). 

Some Approximations Regarding Slopes* 

Feature Percent Degrees Horizontal : vertical 
Maximum for main haulage 8 5 11:1 
Short pitches 10 6 10:1 
Approximate two-wheel drive maximum 15 9 6:1 
Maximum soil slope for vegetation 50 26 2:1 
Angle of repose earth fill 67 34 1.5:1 
Angle of repose angular rock  80 39 1.25:1 

* From the Handbook for Mineral and Coal Exploration in BC 
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TRENCHES DURING EXPLORATION 

Topsoil, subsurface material or other excavation spoils should be placed safely near the excavation. 
Losing the material downslope of a trench or pit may make recovery for reclamation difficult. Where the 
slope is not an issue, topsoil should be selectively placed to one side and overburden (subsurface 
material) to the other, so that the trench can be refilled in reverse once sampling has been completed. 
The potential for ML/ARD should be assessed to ensure materials with the potential to leach metals or 
generate acid rock drainage, which are exposed during excavation, are managed appropriately. For 
trenches where the volume of rock is small and will be exposed for a short period of time (one season or 
less) potentially acid generating rock can be separated and placed at the bottom of the trench when 
backfilling it for reclamation. If a large volume of rock is being removed and will remain exposed for 
several seasons, a more active management plan may be needed for potentially acid generating rocks. 
Please discuss this with a mines inspector and consult the BC Metal leaching and Acid Rock Drainage 
policy and guidelines.  

 

Excavator dug trench near Mount Baldy in southern BC. Soil material has been separated from the overburden and 
rock and placed on the outside away from the trench (see right side of trench) with overburden and rock placed 
immediately adjacent to the trench (photo from Sego Resources). 

Trenches should be designed and built to minimize disturbance, ensure stability and allow for 
safe working conditions as specified in the Code. Material excavated out of a trench should be 
separated (soil and overburden) and stored in a stable location until it is used for reclamation. 

 

https://www2.gov.bc.ca/gov/content/industry/mineral-exploration-mining/permitting/ml-ard
https://www2.gov.bc.ca/gov/content/industry/mineral-exploration-mining/permitting/ml-ard
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On steep slopes where the trench may be in use for an extended period (more than one month), topsoil 
and overburden may need to be removed from the site and stockpiled separately in a safe, flatter 
location. In some cases, the material should be placed at the ends of the excavation or removed and 
stockpiled. Topsoil and overburden piles should be covered during wet seasons or weather to reduce 
the risk of soil erosion. 

Although not specified in section 9.10.1 of the Health, Safety and Reclamation Code for Mines in British 
Columbia as with roads, the clearing of standing timber should not exceed the minimum required to 
accommodate the trench dimensions, user safety or other operational requirements. Slash from the 
trench clearing should be windrowed or stockpiled for reclamation.  

Consider the use of utility vehicles with backhoe attachments in trenching operations to limit the need 
for road construction. Where practicable, trenches should be oriented to follow the contour of the slope 
on slopes greater than 26° (2 h:1 v). This reduces erosion exposure and allows excavated material to be 
more easily deposited to one side of the trench.  

 

Small footprint trench in Yukon that was dug with a helicopter portable excavator. Note that the organic material 
has been placed on the upslope side of the trench (right side) and rock on the downslope side (left). Small portable 
equipment will limit ground impact and avoid the need for road building (photo from Stewart Basin Exploration). 

HEALTH AND SAFETY REQUIREMENTS FOR TRENCHES 

Section 9.3.3 of the Health, Safety and Reclamation Code for Mines in British Columbia specifies the 
design and working conditions of trenches to ensure safety and stability of the trench:  
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• Trench width: When it is necessary for persons to enter a trench, the excavation shall be wide 
enough to allow a person to turn around without contacting the sides of the trench.  

• Trench shoring: No person is permitted to enter any excavation over 1.2 m in depth unless the 
sides are sloped to a safe angle down to 1.2 m or the sides are supported according to 
specifications of part 4 of the Health, Safety and Reclamation Code for Mines in British 
Columbia. Section 4.17 of the Health, Safety and Reclamation Code for Mines in British Columbia 
specifies what type of lumber can be used for shoring; the use of steel and hydraulic pneumatic 
jacks; and how shoring should be installed.  

• Trench sloping: The sides of excavations may be sloped instead of shored, depending on soil or 
rock conditions, as long as stable excavations can be maintained. Slopes must not be steeper 
than 1 (horizontal) : 1 (vertical). 

• Working in excavations: Excavated material shall be kept back a minimum distance of 1 m from 
the edge of any trench and 1.5 m from any other type of excavation. An excavation shall be 
inspected by a qualified person before anyone is allowed to work in it. A ladder must be kept 
near anyone working in any excavation over 1.2 m deep. Excavations must be covered or 
guardrails installed where there is danger of people falling into them. 

 

UNDERTAKING RECLAMATION 

If reclamation plans have been well designed from the start, and exploration activities were undertaken 
to facilitate reclamation then reclamation work should be relatively straight forward and can be 
completed quickly, often with the equipment that is already on site for use in developing roads, drill 
sites and trenches.  

In mineral exploration, reclamation usually involves four steps: 

• Re-establishment of natural landscapes including ground preparation, recontouring and 
stabilization of slopes and drainage systems. 

• Replacement of growth media including topsoil, organic matter and woody debris that were 
salvaged and stockpiled before and during mineral exploration. 

• Revegetation and seeding (if needed). 
• Monitoring to ensure reclamation objectives have been met.  

A good source of information on ecological restoration, which is the usual goal for reclamation of 
mineral exploration sites in BC, can be found in the publication Ecological Restoration Guidelines For 
British Columbia. 

http://www.env.gov.bc.ca/fia/documents/restorationguidelines.pdf
http://www.env.gov.bc.ca/fia/documents/restorationguidelines.pdf
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Reclamation of trenches and historic workings at the Miner Mountain property near Princeton, BC (clockwise from 
top left). The area was stripped bare in the 1960s during an attempt to mine a malachite-rich area. Old trenches 
were reopened by Sego Resources to map and sample in the area. Top left: Dozers are pushing the rock and till back 
into the trench and redistributing stockpiled soil (fortunately there was an old soil stockpile that was noticeable as 
it was the only area were plants were growing well). Top right: The trenches have been filled and the soil has been 
spread across the site. The area was seeded with a mix of native seeds and fall rye. The rye shelters the grasses as 
they established themselves and give something for the cattle, deer and elk to eat which gives the native grasses 
time to establish. Bottom: The area one year later. The reclaimed area can be seen in the centre right of the 
photograph below the road. Sego partnered with the Upper Similkameen Indian band on this work and received a 
citation from the BC Technical and Research Committee on Reclamation in 2007 for outstanding achievement in 
reclamation (photos from Sego Resources).  

 

RE-ESTABLISHMENT OF NATURAL LANDSCAPES 

Exploration activities often result in landscape modification. Roads and trails, drill pads, campsites, 
trenches and test pits cause changes in the natural landscape shape. These changes can modify 
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moisture, drainage and nutrient flows in the adjacent ecosystems and can therefore have a profound, 
although inadvertent, effect on adjacent ecosystems.  

A first step in reclamation is to re-establish natural and importantly, stable, ground surfaces through 
recontouring and re-establishment of natural drainage routes. This work will: 

• Allow natural ecosystems and processes to re-establish. 
• Reduce the probability of fill induced land failures. 
• Allow normal slope processes to continue. 
• Minimize restrictions in animal movement. 

 

Reestablishment of alpine scree slopes in the Kerr Sulphurets area, BC. Old roads were reclaimed by recontouring 
and replacing rock on the road so that they matched the natural slope. With time, lichens and other alpine 
vegetation will regrow on these reclaimed roads, returning the area to its natural setting. For this work, Noranda 
received a citation from the BC Technical Research Committee on Reclamation in 2005 for outstanding achievement 
in reclamation. Noranda reclaimed all previous disturbance in the area using helicopter transported equipment 
(photo from BC TRCR). 

REPLACEMENT OF GROWTH MEDIA AND WOODY DEBRIS 

Natural soils assist in the growth of vegetation and provide the foundation of productive, self-sustaining 
plant communities. Once the exploration sites have been regraded, soil material salvaged prior to the 
construction of the site should be replaced. Applied soils should: 
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• Be rough and loose with lots of microsites (small depressions) for seeds to lodge in and 
germinate (see section on Rough and Loose Surface Preparation). 

• Be keyed into the materials under the soils so that they do not slide or slump off.  
• Incorporate roots, stumps and other woody debris to reduce erosion and create greater 

biological diversity. 
• Be revegetated promptly to reduce infestation of weeds. 

Soil stockpiles that have been colonized by invasive plants and noxious weeds, should be cleared of the 
weeds prior to use, otherwise the weeds will spread over the reclaimed site. See the Invasive Species 
council of BC website for the best ways of limiting and removing invasive species (such as the guide for 
oil and gas workers, or for managing invasive species on roadsides).  

 

Reclaimed trail one year after reclamation. Woody debris was placed over rough and loose soil to facilitate new 
vegetation growth. Early plants take advantage of moist and sheltered microsites near the woody material (photo 
from David Polster). 

 

https://www.bcinvasives.ca/documents/OG-Guide_2013_FINAL.v2.pdf
https://www.bcinvasives.ca/documents/OG-Guide_2013_FINAL.v2.pdf
https://www.bcinvasives.ca/documents/Weeds_Roads_BMP_Guide-2019-web.pdf
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Reclamation of a trench in the Ten Mile Creek area, Yukon. Soil along with roots and stems from bushes that were 
removed during trenching are placed back over the trench. In addition, burnt logs and other debris from a recent 
forest fire were used to help reclaim the site (photo from Stewart Basin Exploration). 

 

ROUGH AND LOOSE SURFACE PREPARATION 

Making the soil surface rough and loose is an effective and low-cost strategy for preventing erosion, 
decompacting the soil and preparing it for revegetation. The practice includes the mounding of soil to 
create micro-habitats and improve habitat qualities. Rough and loose surface preparation can be done 
with a ripper attached to a dozer or by digging and mounding soil in areas of highly compacted soils, 
such as access roads (see Making Sites Rough and Loose: A Soil Adjustment Technique by David Polster). 

Rough and loose soil preparation de-compacts the soil, creates micro-habitats, reduces 
erosion potential and supports the establishment of natural vegetation at the site.  

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjw-7nUhd_qAhVcPn0KHVQOAtUQFjAAegQIAxAB&url=https%3A%2F%2Fpublicdocs.nait.ca%2Fsites%2Fpd%2F_layouts%2F15%2FDocIdRedir.aspx%3FID%3D4NUSZQ57DJN7-208515216-6043&usg=AOvVaw3wLqX3HTz2ZkMwr_j0HWeC
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Rocks and boulders should be incorporated wherever possible as these also create heterogeneity. The 
incorporation of coarse woody debris also provides better habitat features for a variety of wildlife 
species while discouraging off-road vehicle access. The spreading of coarse woody debris over a rough 
and loose surface prepped area can contribute to erosion control and create ideal sites for vegetation 
establishment while providing a long-term source of nutrients. Stockpiling of topsoil materials during the 
construction phase will likely preserve the native seed back of a site and will ensure quick green-up of a 
site, while prompting the establishment of a strong root system.  

 

Rough and loose ground preparation on a reclaimed road in the Ghost River area, Alberta. Rough and loose surface 
preparation includes roughing up the soil surface such as the mounding of soil seen in this photo. This process 
creates micro-habitats, reduces erosion potential and supports the establishment of vegetation (photo from David 
Polster). 
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REVEGETATION 

Revegetation of small clearings common in mineral exploration can follow natural successional 
processes once the sites have been regraded and the soil materials have been applied. However, larger 
clearing may require planting of trees and shrubs to support re-establishment of natural cover. The 
following should be considered in the establishment of a suitable, self-sustaining vegetation cover on 
the disturbed sites: size of the disturbed area; slope angle; natural vegetation in the area; and any 
constraints to revegetation. 

  

  

Natural revegetation of reclaimed road over a four-year period from 2013 (top left) to 2016 (bottom right). A well-
prepared site with rough and loose soil preparation and placement of woody debris and organic material has led to 
quick regrowth of early successional species such as alders and willows on this road. With time, later successional 

The most effective means of reclaiming sites disturbed by mineral exploration is to assist natural 
successional processes by providing the right conditions for native plants to naturally re-establish 
and thrive. 
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or climax species that dominate in mature forests, such as pine, fir and spruce will seed naturally and replace the 
early species (photos by David Polster).  

The natural vegetation in an area can be an excellent indicator of the vegetation that can be potentially 
established on exploration disturbances. There is little point in planting Douglas fir trees in an area 
where there are no Douglas fir growing naturally. Similarly, if the adjacent vegetation is sparse and 
indicative of dry conditions, then planting species that can grow under dry conditions will probably be 
more successful than planting species that need moist sites to grow.  

• Use plant species appropriate to the site if revegetating or replanting the site with seeds or 
seedlings.  

Creating conditions that encourage the colonization of the disturbed site by native pioneering species 
will help to ensure that suitable species will be present as the site revegetates, although these same 
conditions can also permit the spread of invasive plants should a seed source be present in the area. It 
should also be noted that the reclamation of large sites (>1ha) will usually require a more active 
reclamation approach with the planting of trees, shrubs and cuttings to assist with natural ingress of 
vegetation.  

Native vegetation needs: 

• Stable soil surfaces to aid new vegetation in becoming established. 
• Appropriate microsites into which native seeds can lodge and germinate. 
• Suitable seed sources in the surrounding local area. 

SEEDING AND REPLANTING – NATIVE SPECIES 

Seeding of rapidly growing agronomic species with fertilizer treatments to accelerate revegetation used 
to be the dominant practice for reclamation. Reclamation is seeing a shift away from agronomic plants 
to the use of native species. The Health, Safety and Reclamation Code for Mines in BC also reflects this 
change as section 9.13.1(4) specifies that exploration sites must be revegetated to a self-sustaining state 
with species appropriate for the site. Many agronomic species can be persistent at a site which prevents 
natural revegetation and attracts wildlife. This may have implications on the close out of the 
reclamation bond if it appears likely that natural revegetation may not take place. However, in some 
cases uses of non-persistent agronomic species, such as fall rye, can help to stabilize the soil and prevent 
erosion while natural revegetation gradually takes hold. 

Using online, publicly available databases like the provincial Biogeoclimatic Ecosystem Classification 
(BEC) mapping, a proponent can effectively plan for the seeding of site-appropriate native plant species. 
The BEC mapping, coupled with ground-based knowledge of the site, will inform a proponent of what 
native plant species are expected at a given site across the province. This information can then be used 
to purchase a seed mix or plugs of native species to be planted that are well suited to the site (see 
section 9.13.1 of the Health, Safety and Reclamation Code for Mines in British Columbia).  

https://www.for.gov.bc.ca/hre/becweb/
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The BEC system has also developed stocking standards that provide detailed information about the 
accepted species to be used and the density of planting (e.g. stems per hectare). While these standards 
are primarily for large areas of disturbance, they can provide helpful information for explorers. Although 
it is recommended that explorers use consultants who are familiar with the field-use and application of 
BEC stocking standards. As of March 2020, the most up to date version of the BC stocking standards can 
be found here (current to March 2019). 

  

Replanted clearing between a rail line and highway in the Canadian Rockies. The two photos were taken 10 years 
apart (left photo in 1989 and right photo in 1999). In a relatively large clearing like this, replanting helped to 
stabilize the soil and allow climax coniferous tree species to get a footing early after reclamation (photos by David 
Polster). 

Anyone planning to seed a site should only use certified weed-free seed mixtures that have undergone 
laboratory analysis. The invasive Species Council of BC has a factsheet on choosing seed mixtures. 

Native seeds and plants are available from a number of suppliers across western Canada and for a list of 
producers of forest seedlings (e.g. conifers), please consult the Forest Nursery Association of BC website. 

 

CHOOSING THE RIGHT SEEDING METHOD (IF NEEDED) 

The seeding method implemented at a site should be selected based on site-specific characteristics 
including slope gradient, soil conditions and the overall size of the area. Hand-broadcast seeding is an 
inexpensive and easy-to-use method which can be applied on flat or gently sloped sites. Although it is a 
fast method, broadcast seeding does not allow for instantaneous direct contact of seeds with soil and 
can result in losses due to seed predators (e.g. birds). Alternatively, seeding with a harrow increases the 
likelihood of direct contact between seeds and soil and thus obscures the seeds from predators. Large 
and inaccessible areas can be seeded using a spreader bucket slung from a helicopter. Short-term 
stabilization can be achieved with hydroseeding; however, this method is expensive and inefficient.  

https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/forestry/silviculture/stocking-standards/reference-guide/reference_guide_incorporating_edits_march2019.xlsm
https://www.bcinvasives.ca/documents/Seed_Mix_FINAL_04_22_2019.pdf
http://www.fnabc.com/Members.html
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Seed Methods—Advantages and Limitations* 

Seeding Method Advantages Limitations 
Hydroseeding 
 
 

- Useful for steep slopes 
- Can add tackifier/binders 
- Can be helicopter applied 

- Seed not in soil 
- Costly 
- Relatively slow 
- Needs water 
- Heavier seeding rates 

Broadcast seeding - Useful for large areas 
- Can be helicopter applied 
- Relatively inexpensive 
- Can use available equipment 

- Seed not in soil except by 
harrowing 

- Not very accurate 
- Heavier seeding rates 
- May have uneven seeding 

Drill seeding - Seed placed in soil 
- Good seedbed prepared 
- Can use lower seeding rates 

- Restricted by land-based operations 
and access 

- Need specialised equipment 
- Seed spread in rows 

Air seeding - More even than broadcast 
- Seed may not be buried except by 

harrowing 

- Costly equipment 
- Restricted by land-based operations 

and access 
* From the Handbook for Mineral and Coal Exploration in BC 

For small areas, hand-held broadcast seeders should be used as they are the easiest and least costly 
means of applying seed and fertilizer; whereas for large diffuse areas that often occur with mineral 
exploration, consider the use of a helicopter to effectively broadcast the seed on reclaimed roads, drill 
pads and similar sites. Small off-road vehicles (e.g. UTVs) or small farm tractors may be used to 
broadcast seed over long linear disturbances (roads). 

Timing of revegetation work is critical to its success. Knowledge of the climate can help to determine the 
best time for seeding. Select a period when there will be ample moisture for germination and early 
growth of the seeded species and when there will be mild temperatures for the best results. Best 
revegetation times are usually at the beginning or end of the growing season (spring and fall).  

• Seeding should be conducted when the seed has an opportunity to germinate and grow or when 
it will remain dormant until weather conditions allow germination and growth. 

• Consider seeding areas at the end of the season just before the winter snow begins. 
• Consider specific site conditions when selecting the optimum seeding period. Seeding in the 

middle of August has proven to work well in many higher elevation locations throughout BC as 
there is still ample warmth in the sun, and often there is enough moisture to allow germination 
and growth before winter sets in. 

• In many interior locations, consider applying seed and fertilizer just prior to the first permanent 
winter snow to allow the seed to lie dormant under the snow for the winter and to germinate 
and grow in the spring with the melting snow. Care should be taken to ensure the seeds do not 
start germinating before they are covered with snow and go dormant. 

In some cases, it will be necessary or desirable to plant trees and shrubs to attain some specific 
conditions in the reclaimed environment. Replacement of riparian vegetation may be required where 
exploration activities encroach on the riparian zone along streams, rivers, lakes and wetlands. 
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Planting container-grown trees and shrubs selected for their ability to grow in the exploration area can 
be the simplest means of establishing woody species. In moist locations, willow, cottonwood and red-
osier dogwood can often be established from live stakes or cuttings. Cuttings should be a minimum of 
2.5 cm in diameter and at least 50 cm long. These should be planted so that only 10 cm is above the soil 
surface. Stakes and cuttings will need to be installed at a high density to accommodate this method’s 
low expected survival rate (estimated to average between 10% and 25%). The Alaska Department of Fish 
and Game outline the process for collecting live stakes. It is also important to note that a mines 
inspector may require a longer than normal monitoring period to assess reclamation success when these 
methods are used. 

 

Live willow stakes on a riverbank sprout one year after planting (photo from David Polster). 

RECLAMATION OF ACCESS ROUTES (ROADS AND TRAILS) 

Roads are assets, and complete reclamation that eliminates them is not always necessary or desirable. 
In some cases, deactivating roads through the construction of water bars and other measures to control 
water erosion may be sufficient. Permit conditions are likely to indicate the nature of reclamation that 
must be undertaken on roads, and section 9.13.1 of the Health, Safety and Reclamation Code for Mines 
in British Columbia requires that all exploration access features be reclaimed within one year of 
cessation of exploration unless otherwise authorized in writing by an inspector.  

The reclamation of access roads and trails should include the sequential replacement (i.e. subsoil or rock 
first, topsoil last) of stockpiled topsoil and overburden in such a way that the goals of rough and loose 
surface preparation are achieved. Timber and other vegetation that was stockpiled/windrowed during 
road/trail construction should be placed among the rough and loose soil topography.  

http://www.adfg.alaska.gov/index.cfm?adfg=streambankprotection.cuttings
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Design and reclamation of roads, particularly in steep or wet terrain is challenging. A professional 
engineer or appropriately qualified professional should be engaged to design and complete this work. 

Tips for reclaiming roads and trails include: 

• Tracked excavators should be used to efficiently recontour old roads.  
• Old road surfaces should be ripped and loosened (decompacted) so that they do not act to 

impede normal infiltration and groundwater flows. 
• Former road ditches should be regraded so that they do not continue to channel water across 

the slope. 
• Where bank seepage exists, provide coarse drain rock with appropriate filter materials to carry 

seepage safely through the replaced fill materials. 
• Pay particular attention to the re-establishment of natural gullies and swales that occur above 

and below the old road so that surface drainage patterns are re-established. 
• Address road cuts that may be barriers to wildlife by ensuring the cut is filled in a manner that 

permits animal movement. 
• Sidecast fill material should be recovered so that berms of old fill at the toe of the old fill slope 

that might impede natural surface water flows are avoided. 
• Where end-hauling has been used to dispose of excess cut materials, stockpiled materials 

should be used where practicable to recontour the old road. 
• Where roads and trails are built across relatively flat terrain, the need to recontour is not as 

great. The following points are specific to roads across relatively flat ground:  
o Culverts should be removed to restore natural drainage patterns. 
o Road surfaces should be ripped to loosen compaction and allow natural permeability to 

be restored. 
o Any berms or ditches that have been built should be regraded to prevent the 

channelling or concentration of surface water. 
• Reclamation of stream crossings or work near or in streams should be scheduled away from fish 

spawning seasons. Protection of surface water quality and fish habitat is important to protect 
fish and aquatic life, and sediment and erosion management plans with monitoring activities will 
be helpful during reclamation activities. 
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Reclamation of a drill access trail at the Lustdust property in central BC. The trail has been recontoured to match 
the surrounding, soil has been replaced and kept rough and loose, and woody debris and logs have been placed 
over the soil to stabilize the surface, provide seeds and organic material and micro-sites for new vegetation to take 
hold (photo from Richard Beck). 
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Reclamation of drill roads in the alpine - Kerr Sulphurets area, BC. Old roads were reclaimed by returning rock to the 
road and recontouring it to the natural slope. With time, lichens and other alpine vegetation will regrow on these 
reclaimed roads, returning the area to its natural setting. For this work Noranda received a citation from the BC 
Technical Research Committee on Reclamation in 2005 for outstanding achievement in reclamation. Noranda 
reclaimed all previous disturbance in the area using helicopter transported equipment (photo from BC TRCR) 

 

Reclaimed trail in a logged area. Organics were pulled back, grass was seeded, and trees were planted (photo from 
the Handbook for Mineral and Coal Exploration in BC). 
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Reclaimed access trail in a moderately-steep forested slope. On slopes like this, timber and woody debris pulled 
over the road help to stabilize the soil before plants regrow (photo from the Handbook for Mineral and Coal 
Exploration in BC). 

 

RECLAMATION OF DRILL PADS AND SITES 

The reclamation of drill pads and sites should include the sequential replacement (i.e. subsoil or rock 
first, topsoil or overburden last) of stockpiled topsoil and overburden in such a way that the goals of 
rough and loose surface prep are achieved. Timber and other vegetation that was stockpiled/windrowed 
during drill pad/site construction should be placed among the rough and loose soil topography. Section 
9.13.1 of the Health, Safety and Reclamation Code for Mines in British Columbia requires that all 
mechanically disturbed sites (including drill pads and sites) are reclaimed within one year of cessation of 
exploration unless otherwise authorized in writing by an inspector.  
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Other tips for reclaiming drill pads and sites include: 

• Sumps that have been constructed to collect drilling mud, rock fines or rock chips (from reverse 
circulation drilling) should be buried providing the drilling mud or rock material does not contain 
materials harmful to plants or groundwater. 

• Drill pad surfaces should be ripped to reduce compaction and promote natural infiltration by 
rain and snowmelt. 

• Safe discharge structures should be provided for seepage sites. 
• High cut banks should be reduced to the extent practicable. 
• Natural surface water flows should be restored to the extent practicable. 

 

Reclaimed drill site at the Lustdust property. The site has been levelled, the soil and overburden have been made 
rough and loose and woody debris was placed on top (photo from Richard Beck). 
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Recontoured and seeded drill site (photo from the Handbook for Mineral and Coal Exploration in BC). 

 

Reclaimed drill site in a burn area in central BC immediately after drilling. The ground has been roughed up, and 
rocks and wood have been put back over the site (photo by Kendra Johnston). 
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RECLAMATION OF TRENCHES 

The reclamation of trenches should include the sequential replacement (i.e. subsoil or rock first, topsoil 
or overburden last) of stockpiled topsoil and overburden in such a way that the goals of rough and loose 
surface prep are achieved. Timber and other vegetation that was stockpiled/windrowed during drill 
pad/site construction should be placed among the rough and loose soil topography.  

Section 9.13.1 of the Health, Safety and Reclamation Code for Mines in British Columbia specifies that 
pits and trenches must be backfilled and reclaimed prior to abandonment, unless: 

• The sides of the pit or trench are sloped to a stable and safe angle as determined by a qualified 
person, or the pit or trench is fenced to prevent inadvertent access, and 

• There is a means for egress. 

 

Reclaimed trench in the Dawson Range, Yukon. The ground has been recontoured to the natural slope and 
stabilized with woody material and bushes placed on top of the soil (photo from Stewart Basin Exploration). 
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Reclamation of a trench in a forested area in the Yukon (photo from Stewart Basin Exploration). 

 

  
  

 

Reclamation of a trench in the Yukon 
showing the trench before reclamation 
(top left), immediately after reclamation 
(top right) and 5 years after reclamation 
(bottom) (photos from Stewart Basin 
Exploration). 
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MANAGEMENT PRACTICES FOR DIFFERENT ECOSYSTEMS 

Management strategies for reclamation should also be developed in consideration of site 
characteristics. Consideration of climatic characteristics and the type of native ecosystem expected at a 
site should be included in the reclamation planning process (e.g. drainage characteristics of wetland 
areas, ensuring adequate resloping of land to prevent soil erosion and the establishment of grasslands 
and brushlands on slopes) in addition to following stocking standards. 

CONSIDERATION OF CUMULATIVE EFFECTS 

The province of BC is committed to measuring the environmental effects of all natural resource 
activities, large and small, on values that are important to the people of BC. Cumulative effects are 
changes to environmental, social and economic values caused by the combined effect of past, present 
and potential future human activities and natural processes. Laws, regulations and policies around 
natural resource management usually focus on a specific sector – such as mining. Formal environmental 
assessments consider cumulative effects when evaluating large projects; however, at this time, 
permitting for mineral exploration does not require such assessments. 

BC’s evolving solution to assessing impacts associated with smaller projects is the cumulative effects 
framework. The cumulative effects framework is a set of policies, procedures and decision-support tools 
that help identify and manage cumulative effects consistently and transparently. The framework 
incorporates the combined effects of all activities and natural processes into decision-making to help 
avoid unintended consequences to identified economic, social and environmental values. 

The cumulative effects framework does not create new legislative requirements; rather it informs and 
guides cumulative effects considerations through existing natural resource sector legislation, policies, 
programs and initiatives. Integrating the cumulative effects framework into existing natural resource 
decision-making processes and enabling cross-sector governance will ensure cumulative effects are 
identified, considered and managed consistently. 

MANAGEMENT PRACTICES FOR RIPARIAN AREAS 

Riparian areas are the lands that occur adjacent to rivers lakes, and wetlands. They are distinctly 
different from surrounding areas because of unique soil and vegetation characteristics that are strongly 
influenced by the presence of water. Riparian areas comprise a very small percentage of the land base 
but are among the most productive and valuable natural resources.  

https://www2.gov.bc.ca/gov/content/environment/natural-resource-stewardship/cumulative-effects-framework
https://www2.gov.bc.ca/gov/content/environment/natural-resource-stewardship/cumulative-effects-framework
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Components and function of riparian areas (from the Handbook for Mineral and Coal Exploration in BC). 

In most cases mineral explorers should avoid work in riparian areas whenever possible. When work is 
planned in these areas, exploration-specific requirements for working in riparian areas should be 
reviewed. Part 9 of the Health, Safety and Reclamation Code for Mines in British Columbia and section 4 
of the Handbook for Mineral and Coal Exploration in BC contain key information about riparian 
management.  

Identifying the location, size and type of wetland or flood zone (including characterizing vegetation) are 
all important things to consider when planning and implementing wetland management to ensure 
thorough understanding of impacts associated with the exploration project. The province has developed 
a wetland and flood zone assessment handbook that should be used in the field to collect all relevant 
information about a wetland or riparian flood zone. The province has also developed a riparian 
classification standard that is used in the Health, Safety and Reclamation Code for Mines in British 
Columbia to determine setback distances, of which average stream size (in metres) is a determining 
factor (see Table 9.1 in the Health, Safety and Reclamation Code for Mines in British Columbia). 

Riparian Setback Distances*  
(measured horizontally from the top of bank)  

Riparian 
Type Size Drilling  

(m) 
Exploration Access  

(m) 

https://amebc.ca/wp-content/uploads/2018/05/MX-Handbook-2008-2009-edition.pdf
https://www.for.gov.bc.ca/hfd/pubs/docs/lmh/lmh52.htm
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* Table 9.1 from the Health, Safety and Reclamation Code for Mines in British Columbia for Mines in British 
Columbia.  

Scheduling exploration activities, including in riparian areas, should consider sensitive wildlife and 
aquatic life windows. For example, migratory bird nesting windows, and least-risk windows for fish 
species. In general, no ground-based machinery is to be fueled or serviced within a riparian setback area 
unless certain circumstances are met (see section 9.9.1 of the Health, Safety and Reclamation Code for 
Mines in British Columbia). 

Planning operations to avoid riparian areas is the simplest approach to riparian management when 
undertaking exploration activities. If this is not possible, a management plan must be developed to 
describe how a proponent will minimize the disturbance area, prevent the introduction of deleterious 
substances into a waterbody and maintain the integrity of the waterbody. The management plan must 
be approved by a mines inspector. Documentation of project activities, reclamation processes and 
environmental monitoring are often requirements of management plans. For riparian areas, it is prudent 
to gather information about the history of the site (e.g. current state of land, impacts of previous 
activities in the area); measure, record and monitor the water quality; and record and photograph 
native species present on the site, as well as all construction/exploration activities taking place within 
the riparian area to document the pre- and post-disturbance condition. 

The Health, Safety and Reclamation Code for Mines in British Columbia requires the reclamation of all 
work in riparian areas as detailed in section 9.10. This includes minimizing erosion, mass wasting or the 
degradation of the riparian area by the introduction of sediment, debris or deleterious substances; 

Stream Stream widths 
(m)  

  

>20 50 70 

>5≤20  30  50  

1.5≤5  20  40  

<1.5  5  30  

<0.5 in alpine 
areas above 
timberline  

5  15  

Wetland Wetland Size (ha)   

> 5 10 30 

>1.0 <5.0 10 20 

>0.25 <1.0 10 10 

Lake -  10  30 

https://www.canada.ca/en/environment-climate-change/services/avoiding-harm-migratory-birds/general-nesting-periods/nesting-periods.html
https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-licensing-rights/working-around-water/regional-terms-conditions-timing-windows
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minimizing adverse impacts on stream channels; maintaining upland drainage patterns; avoiding 
alteration, damage or destruction of fish habitat; and maintaining minimum surface disturbance for the 
work required. Reclamation includes the deactivation of exploration sites and access, in addition to the 
removal of crossing structures (e.g. bridges, culverts). This process must ensure that drainage patterns 
are restored, that a stable surface that minimizes erosion is created and that site-appropriate (i.e. native 
species), self-sustaining vegetation is established. Examples of native tree, shrub and herbaceous 
species that are likely to help accomplish these reclamation requirements can be found here, although it 
is important to note that this list must be adjusted depending on what is most suitable at each site.  

MANAGEMENT PRACTICES FOR FORESTED OR ALPINE SITES 

Forested and high-elevation alpine ecosystems are widely and well documented in BC through the 
provincial BEC mapping. This wealth of information can provide a proponent with all the baseline 
information required to reclaim an exploration site according to the approved stocking standards, if 
stocking is required. For example, if you are in the Engelmann Spruce-Subalpine Fir (ESSF) subzone of 
the East Kootenay region of BC, you can expect to need to plant any variety and density of lodgepole 
pine, spruce, subalpine fir, Douglas fir and even whitebark pine through your reforestation/reclamation 
efforts that will be dependent on the site conditions. The most recent (March 2019) version of the 
stocking standards can be found here. 

Reclamation success is frequently assessed based on observations of natural succession at a site. 
Secondary succession occurs on disturbed sites (e.g. fire, forestry, exploration) and is typically 
accomplished much faster than primary succession (no prior disturbance) due to the presence of a pre-
existing seed bank in the soil (i.e., natural storage of native seed established before disturbance). 

MANAGEMENT PRACTICES FOR STEEP SLOPES 

When planning exploration activities on steep slopes, a proponent should consider potential risks of soil 
erosion and/or mass wasting. In order to complete such an assessment, a Qualified Person should 
identify what important geomorphologic features and associated soils underly the site (e.g. depth, 
texture, stability, geohazards).  

General slope information about a location can be derived from online soil and terrain mapping 
products, available through iMapBC.  

If slopes on a site are steep and/or long, backfilling can be used to reduce slope angles to acceptable 
standards. Slope breaks such as diversions or benches are frequently implemented in reclamation to 
reduce the length of a cut or fill slope.  

Steep slopes may also be temporarily protected with erosion control blankets. These blankets are 
typically made of mulch, wood fibre or synthetics. Bioengineering methods such as wattle fence, 

https://www.bcnature.ca/wp-content/uploads/2015/03/Appendix2.pdf
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/forestry/silviculture/stocking-standards/reference-guide/reference_guide_incorporating_edits_march2019.xlsm
https://www2.gov.bc.ca/gov/content/data/geographic-data-services/web-based-mapping/imapbc
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modified brush layers or live cuttings are also effective strategies for the prevention of soil erosion on 
slopes before vegetation is established. 

 

Examples of wattle fences constructed with live cuttings. These fences stabilize steep slopes and minimize erosion 
while assisting with the revegetation of the site (image from David Polster). 

MANAGEMENT PRACTICES FOR INVASIVE AND NOXIOUS WEEDS  

The most effective strategies in the management of invasive species include early identification/ 
detection and the subsequent development and implementation of management controls. Under the 
Weed Control Act, an occupier must control noxious weeds located on land or premises occupied by that 
person. An occupier is a person who is responsible for, and has control over, the condition of, the 
activities conducted on and the persons allowed to enter or use, land, premises, or property, and thus, 
this definition applies to mineral exploration.  

An initial weed inventory should be conducted prior to exploration activities in order to document the 
baseline environment from which management objectives will be measured. As exploration activities 
continue, the proponent should periodically assess and record changes in composition of plant 
communities on site. This way a proponent can establish proper management strategies, based on the 
ecology of each invasive species, and be effective if a new invasive species appears on site. Proponents 
can review guidance developed by the Invasive Species Council of BC to establish appropriate 

https://bcinvasives.ca/resources/publications/
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management strategies for invasive species. Proponents should be aware that roads and other new 
disturbances provide vectors for dispersal of invasive plant species. Vehicles and equipment should be 
kept clean to prevent the introduction or spread of invasive species. New disturbances and exposed soil 
should be minimized through revegetation to discourage invasive species establishment.  

Herbicides can be used to control the growth and spread of invasive plant species; however, herbicides 
can have adverse effects on native plant communities. Therefore, their implementation requires careful 
consideration of site-specific conditions and permits obtained by certified pesticide applicators. The 
provincial Integrated Pest Management Strategies outline strategies for prevention, manual/mechanical 
treatment, chemical, biological and cultural control methods. More information about regulations 
pertaining to Pesticide Management can be found here. Further information for region-specific invasive 
plant management and pesticide use permits can be accessed here. 

 

Steps to managing invasive plant species on exploration sites (image from the Invasive Species Council of BC). 

https://www2.gov.bc.ca/gov/content/environment/pesticides-pest-management/pesticide-use/pesticide-certification/certificate-categories
https://www2.gov.bc.ca/gov/content/environment/pesticides-pest-management
http://www.bclaws.ca/civix/document/id/loo91/loo91/604_2004
https://www2.gov.bc.ca/gov/content/environment/plants-animals-ecosystems/invasive-species/integrated-pest-management/pmp-pup
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MONITORING AND RETURN OF RECLAMATION BONDS 

As outlined in the Health, Safety and Reclamation Code for Mines in British Columbia (9.13.1), 
reclamation of exploration sites is normally required within one year of disturbance unless authorized in 
writing by an inspector. In some cases, on projects with multi-year permits, where exploration activities 
continue, reclamation will be delayed until the exploration activity is complete or the term of the permit 
ends. Given the general low-level of disturbance from mineral exploration projects and the short-time 
frames involved, ongoing monitoring of reclamation activities is normally not required. However, if an 
inspector assesses that the reclamation work has not effectively stabilized the ground or restored 
drainage systems, or that self-sustaining vegetation is unlikely to be established, ongoing monitoring or 
additional reclamation work may be required before reclamation bonds are returned and the project 
closed out.  

As outlined under planning for reclamation, documentation of reclamation activities, before, during and 
after the work is essentially to demonstrate compliance with the Health, Safety and Reclamation Code 
for Mines in British Columbia and successful implementation of the reclamation plan. Please refer to the 
Documenting Reclamation Activities section for more details on what information should be 
documented as part of a reclamation report required for return of bonds.  
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Visit amebc.ca/tools for the latest interactive version of this tool. 
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