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Wildfire Suppression 
Activities  with Heavy 
Equipment

The information in this document is intended to provide government 
staff with technical guidance and specific  information related to 
wildfire suppression rehabilitation activities funded by the Ministry. 
It is the responsibility of any person using the information contained 
in this document to refer to and apply the appropriate legislative 
requirements in all circumstances, and / or engage qualified 
professionals as required. The infoflip is intended for use by Ministry of 
Forests, Lands, Natural Resource Operations and Rural Development 
(MFLNRORD) and is not intended for external distribution or use.

The Wildfire Act and Wildfire Regulation are available online.

Wildfire Act:   
www.bclaws.ca/civix/document/id/complete/statreg/04031_01

Wildfire Regulation:  
 www.bclaws.ca/civix/document/id/complete/statreg/11_38_2005

Wildfire Suppression Rehabilitation Community of Practice

For additional information, please contact the Wildfire Suppression 
Rehabilitation Community of Practice through your local Fire Centre 
or Natural Resource District.
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Rehabilitation General Practices

 • Restore natural drainage as soon as possible 
once the fire is contained to minimize impacts to 
fisheries and water quality.

 • Control sediment before it can cause further 
damage by diverting runoff away from exposed 
soil and water bodies.

 • Establish plant cover and woody debris on the 
impacted site(s) to stabilize soils and minimize 
erosion.

 ❯ Keep runoff velocities low to reduce erosion.
 ❯ Direct runoff onto a vegetated filter strip or side-
slope, so it doesn’t drain directly into a stream, as 
soon as possible.

 ❯ Place rocks, mineral soil and duff on the control line.

 • Revegetate the control line with native species to 
prevent the introduction of invasive species.

 • Natural seed and regeneration are better than 
using non- native seed.

 • Control line construction that creates new fuel 
hazard requires mitigation.

 • Deactivate the visible start of the control line to 
deter public access.

Wildfire Suppression Rehabilitation Focus

Additional values and considerations of rehabilitation 
treatments include:

 ❯ repair ecological function;
 ❯ limit further impacts;
 ❯ reduce water quality degradation; and,
 ❯ minimize resource pressures (e.g. hunting).

WILDFIRE SUPPRESSION REHABILITATION is 
a form of deactivation that:
1. Restores Natural Drainage;
2. Stabilizes Soils;
3. Minimizes Surface Erosion;
4. Minimizes any created Fuel Hazards.

When fireline rehabilitation is needed, the process 
will begin once the fire is at a stage of control where 
it is safe to do so, and can occur while other fire 
suppression activities are occurring on the fire. 

This team should consist of one representative from 
both the fire program and the district/park office. 

•  The Resource Manager will identify a Resource 
Management Representative (e.g., Biologist, 
Resource Management Technician). 

•  The fire program will identify a Fire Representative 
(e.g., Fire Management Technician, Specialist) to work 
with the Resource Management Representative. 

Role of the Fireline Rehabilitation Team
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When undertaking rehabilitation on a fire, 
a rehabilitation team will be identified and 
assigned to the fire under the direction of the 
Incident Commander.

1. Assess the constructed fireline. 

2.  Identify and evaluate any sites that may 
require rehabilitation work.

3.  Write a rehabilitation plan which describes 
the sites to be rehabilitated and the 
required actions (Template). 

4.  Submit the plan for approval to the 
Resource Manager and the local Fire 
Management Supervisor. 

5.  Implement approved actions within the plan 
as soon as it is safe and possible to do so. 
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Wildfire Suppression Activities  
with Heavy Equipment

During wildfire suppression operations, the use of heavy equipment 
is directed through mandatory guidelines and recommended best 
practices designed to minimize adverse environmental impacts 
associated with heavy equipment operations. 
Fire response activities include the use of heavy equipment in 
the construction of control lines, establishing safety and staging 
areas, and establishing access. While the use of heavy equipment 
is an important part of wildfire response activities, it does require 
additional consideration by fire managers to mitigate potential 
adverse environmental impacts.
Fire suppression activities are considered an emergency response 
and therefore, may not be able to adhere to provincial guidelines 
and best practices. While some exemptions to these guidelines 
apply, every effort must be made to prevent and minimize 
unnecessary environmental impacts. As such, this field guide 
outlines general principles and recommends best practices to 
reduce rehabilitation requirements and should be used when 
considering using heavy equipment on an incident.

Construction

Rehabilitation
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Minimizing Environmental Impacts

1. Wildfire suppression activities should not create 
impacts that cannot be mitigated through 
rehabilitation efforts.

2. Wildfire suppression activites should be approached 
in a way that minimizes disturbance and the amount 
of rehabilitation required while still meeting 
suppression objectives.

General Guidelines
The Land Manager will be informed when heavy equipment is 
used in the construction of wildfire suppression control lines on 
Crown land. An appropriate Regional Operations Representative 
may be assigned to work with the BC Wildfire Service (BCWS) 
zone staff or the incident management team (IMT) during the 
planning and execution stages of control line construction. This 
representative will refer to the fire management plan and provide 
information about the location of cultural heritage values or 
ecologically sensitive areas that may be impacted by wildfire 
suppression activities.

Line Locator
 • Containment of the wildfire is the primary objective; 

however, “light hand on the land” tactics should be used in 
sensitive areas when constructing control lines.

 • Local knowledge and expertise should be used whenever 
possible.

 • A qualified line locator will be utilized to determine the 
most effective wildfire control line route.

 • Line locators must be provided with values information and 
maps showing sensitive areas and other values (e.g. cultural 
heritage sites, private property) in the area potentially 
affected by the fire.

Information about cultural heritage values is protected 
by law and must be treated with confidentiality. 

 • Good communication between the line locator, the 
Operations Section Chief at the incident, and the 
equipment operators must be maintained. This is 
essential to coordinate control line construction, 
minimize environmental impacts and ensure operational 
objectives are being met. 

 • Aerial reconnaissance of proposed control line locations 
is strongly recommended to ensure the best possible 
location is established. 

 • GPS waypoints/tracks will be taken during 
reconnaissance to facilitate accurate line location. 

 • The completed control line location as well as any 
features of note or existing infrastructure (e.g. fences) 
that may be damaged during construction must be 
documented and communicated to the Plans Section.
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Recommended Best Management Practices
 • Determine the objective of the control line and assess 

the probability of meeting this objective prior to 
construction.

 • Use natural or artificial barriers (e.g. roads, streams, 
lakes) whenever possible to minimize the amount of 
control line required.

 • Use natural benches whenever possible.

Basic principles include:
 • The bladed width of the guard should rarely exceed 1 to 

1.5 times the width of the dozer blade;
 • Additional control line width should consist of a fuel 

break area along the control line. This additional width 
will depend upon the anticipated fire behaviour, 
objective, and fuel type (e.g. standing timber, plantation, 
etc.);

 • Cross natural drainages with minimal impact;
 • The bladed depth of the guard should not extend 

further into mineral soil than required;

Contain spot fires and fingers within constructed control 
lines to minimize disturbance.

 • Minimize fuel loading and avoid areas with heavier fuel 
accumulations whenever possible;

 • When appropriate, cut standing timber with a feller 
buncher and skid to a suitable location prior to using a 

dozer to finish guard construction;
 • Minimize the number of times heavy equipment 

machines travel along the control line to prevent 
excessive compaction, rutting and further site 
degradation;

 • Only cross bridges with known and acceptable load 
ratings, otherwise find alternative crossings or contact 
the local district engineer; and

 • Take appropriate erosion and sedimentation control 
measures (e.g. water bars) on steep slopes and around 
riparian areas before the equipment leaves the site.

Byram’s Theory: The width of the control line should 
be 1.5 times greater than the flame length to prevent 

breaching.

Additional principles to apply to sensitive areas: 
 • Consider the need. What is the impact of the fire on the 

site vs. the impact of a constructed control line on the 
site;

 • Use wet lines or hand guards with fuel breaks through 
sensitive areas to minimize negative impacts; and

 • Use portable or temporary bridges where appropriate.



 

Avoiding negative impacts on aquatic ecosystems is extremely 
important during control line construction. Aquatic ecosystems 
include fish, wildlife and other organisms insofar as their life 
processes are carried out in the stream and depend on the 
natural environment of the stream.

Under the federal Fisheries Act, the deposit of 
deleterious substances into waters frequented by 
fish (s. 36(3)), and the Harmful Alteration, Disruption 
and Destruction (HADD) of fish habitat (s. 35(1)) are 
prohibited and must always be avoided.

In general, any work that results in a decrease in the productive 
capacity of fish habitats creates a HADD. Some examples may 
include:

 • Carrying out physical activities in or directly adjacent to 
a stream;

 ❯ Blading with a bulldozer through a stream;
 ❯ Digging a sump adjacent to or within a stream;
 ❯ Pushing debris into a stream or natural drainage.

 • Draining or altering the water levels of a stream; and,
 • Removing vegetation in or adjacent to a stream.

Any activities that result in the deposit of a harmful substance 
that will degrade or alter the water (e.g. gasoline, hydraulic fluid, 
sediment) could be a violation of Subsections 36 (3) and 35 (1).

Avoid negative impacts whenever possible. In the 
absense of avoidance, communicate the location 
and description of impacts to aquatic systems to the 
Operations Section Chief.
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Water Crossing Guidelines
BCWS staff will work with Regional Operations Representative(s) 
to ensure that control line construction will avoid a HADD. 

As per the Water Sustainability Act, a “stream” includes 
lakes, ponds, rivers, creeks, springs, ravines, gulches, 

wetlands etc.

Impacts to streams will be minimized through effective use of the 
best management practices contained herein and by completing 
any necessary site rehabilitation measures. These measures are 
identified by professionals and are intended to return affected 
streams to a natural condition as soon as possible.

Mitigating Adverse Impacts to Aquatic 
Ecosystems

 • If streams require crossing during control line 
construction, the line locator will select a crossing point 
that causes the least amount of impact to the stream.

 • Assume the stream to be impacted is, or is adjacent to, 
potential fish habitat (e.g. spawning beds) and minimize 
the amount of sediment that enters the water.

 • Avoid pushing slash or soil debris into the stream unless 
it is corduroy only.

 • Never travel heavy equipment through any stream with 
the blade down.

 • Never construct sumps adjacent to the stream unless 
another option away from stream is not available.

 • Avoid building control lines in areas above streams 
where unstable slopes exist (review terrain stability 
mapping and/or look for indicators on-site).

 • Never refuel heavy equipment machinery next to any 
water source (e.g. stream, creek, lake).

 • The Line Locator should document details pertaining 
to the state of the stream prior to crossing (e.g. GPS 
waypoint, photo’s).



 

Water Crossing  
Best Management Practices
To reduce erosion, sedimentation, compaction, and other 
disturbance to the stream:

 • Do not construct any control line into the stream;
 • Minimize the control line width on approaches to and 

from the stream (e.g. use an excavator);
 • Leave a 30-metre green strip approaching the stream 

on both sides when crossing a stream with heavy 
equipment;

 • Consider using a wet line or handguards with fuel breaks 
within 30 metres of either side of the stream to provide 
the “tie in”;

Cross streams as few times as possible. Use the two-
pass rule “one pass in, one pass out.”

 • Cross at right angles to the stream instead of crossing at 
significantly different angles to minimize exposure area;

 • Establish a slight bend or “dog-leg” in the control line on 
the approach to and leading away from the stream to 
prevent down-slope run-off into the stream;

 • Cross streams where the slope approaching the stream 
is not steep;

 • Cross at areas with shallow water depths and firm 
bottom substrate (e.g. cobble/stones) in order to reduce 
rutting of bottom and sedimentation in the water; and,

 • Use mobile bridges, culverts, geotextile fabric (with 
felled trees across the stream) before crossing with 
heavy equipment to minimize disturbance when 
possible.
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A sensitive area includes any site where construction of a control 
line using heavy equipment has the potential to adversely impact 
the site.
Primarily these areas may include:

 ❯ Archaeological sites and 
other Cultural Heritage 
Resources (CHR);

 ❯ steep and/or unstable slopes;
 ❯ shallow soils; 
 ❯ wetlands and areas with wet 
or moist soils; 

 ❯ habitat of species and 
ecosystems listed as 
threatened or endangered;

 ❯ alpine areas, grasslands; or,
 ❯ private property.

Sensitive Area Guidelines
A Regional Operations Representative will work with BCWS staff 
to identify potentially sensitive areas when planning control line 
placement.

Sensitive sites should be avoided, to the extent 
possible, while ensuring the objective of the 

control line is achieved.

Mitigating Adverse Impacts:
Do not construct fire suppression control lines into known:

 ❯ habitat for species at risk;
 ❯ ecosystems at risk; or
 ❯ archaeological sites/CHRs.

unless it is deemed by the Regional Operations Representative 
that the control line will not impact the site or if the anticipated 
impact from the fire may cause more damage than the control 
line itself.

Sensitive Area Best Practices
To reduce potential negative impacts to sensitive areas when 
constructing control lines with heavy equipment:

 • Ensure maps are assessed to pre-identify known areas of 
concern;

 • Minimize the amount of disturbance created by heavy 
equipment;

 • Slopes that exceed limitations (35% - skidders,40% - 
tracked equip) defined in Part 26.16 of WorkSafe BC OHS 
Regulation should be avoided;

 • When avoidance of steep slopes is not possible then 
a Hazard Assessment & Mitigation Plan must be 
completed by a qualified person prior to works on these 
slopes; and,

 • Consider using wet lines or handguards with fuel breaks 
through sensitive areas.

Indicators of instability 
include:

 • Pistol butt trees, sweeping 
trees, jack straw trees

 • Vegetation type changes 
(e.g. wet plant indicators)

 • Tension cracks in the earth, 
gullies, slumps, bulges, 
avalanche/slide tracks

 • Talus slopes



 

Cultural Heritage Resources (CHR) are places with historical, 
cultural or archaeological resources, such as:

 ❯ buildings, and other 
structures (or their remains);

 ❯ house pits, cache pits;
 ❯ shell middens;
 ❯ stone tool sites;
 ❯ pictographs; and,
 ❯ culturally modified trees.

The Heritage Conservation Act prohibits impacting 
archaeological sites or collecting artifacts without a permit.

It is easier to route the control line around cultural heritage resources 
before construction than rehabilitate impacts after they have 
occurred. The following direction provides recommended practices 
and prevention measures that will mitigate impact to CHR.

Cultural Heritage Resource Guidelines
 • Known CHR will be avoided when planning for and 

constructing control lines.
 • Information regarding known CHR should be obtained 

from the Regional Operations Representative and 
should be used during decision making and placement 
of any control line constructed using heavy equipment.

 • Engagement with your local First Nation Community 
should be considered to help identify cultural heritage 
resources that may be impacted by fire suppression 
activities.

Information about CHRs should always be considered 
sensitive and treated accordingly.

Cultural Heritage Resource Best Practices
The discovery of cultural heritage resources will always remain a 
possibility during the construction of control lines. If unknown 
CHR are discovered during control line construction: 

 • The Heavy Equipment Supervisor will mark and secure 
the site and inform the Operations Section Chief of its 
location;

 • The Operations Section Chief will report the finding to 
the Incident Commander and the Plans Section Chief 
(PSC). The PSC will notify Regional Operations; and,

 • Regional Operations is responsible to communicate with 
the Archaeology Branch as required.
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Control line construction will stop 
work in this area immediately. 
Heavy equipment should be backed 
away from the site and the Heavy 
Equipment Supervisor should be 
advised of the CHR.
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Access Creation Best Practices
Heavy equipment may create access to previously deactivated 
roads or may access areas that had been previously inaccessible. 
This increased access may result in unwanted use of the area and 
degredation of resource values.

 • The line locator should GPS and photograph existing 
infrastructure, deactivation and water control works so 
reinstallation can occur during rehabilitation works.

 • Minimize the depth of cut when opening up old roads. 
Consider using a grader.

 • To support wildlife management, minimize sightlines 

from a main road or trail, or create a bend or “dogleg” in 
the control line. This should be applied when feasible.

 • Be congnizant of invasive species spread when 
constructing new access points.

Awareness and Identification of 
Infrastructure
Heavy equipment may damage existing 
infrastructure. Line locators and operators 
should work together to identify and 
avoid damage to infrastructure. 
Damage caused by heavy equipment 
must be communicated to the Plans 
Section Chief (PSC). The identification 
and location of the structure must 
be documented, photographed and 
submitted electronically for uploading to 
the incident drive. 

Proper documentation is extremely important 
on Private Land or Federal Land and must be 

communicated to BCWS Wildfire Claims Program.

DOG LEG

30˚

 ❯ Bridges
 ❯ Culverts
 ❯ Cattleguards
 ❯ Fences
 ❯ Gates
 ❯ Irrigation
 ❯ Etc.



 

Rehabilitation Process

The Memorandum of Understanding between British Columbia 
Wildfire Service and Regional Operations, and the Standard 
Operating Guideline for Wildfire Suppression Rehabilitation provide 
the framework for rehabilitation in British Columbia. Individuals 
undertaking wildfire suppression rehabilitation will follow the 
processes outlined in these documents.
When wildfire suppression rehabilitation is required, the process 
will begin once the fire is at a stage of control where it is safe to 
do so and can happen while other fire suppression activities are 
still occurring on the fire. To initiate rehabilitation, the BCWS will 
collect and transfer wildfire suppression activity related data to 
the Regional Operations Representative. 

Regional Operations is responsible for the evaluation 
of damage, development of the rehabilitation plan, 

implementation of the plan; and post work inspections.

Additional professionals and specialists may be required 
to provide input to complete the rehabilitation plan. These 
disciplines could include, but are not limited to: Biology, 
Agrology, Archaeology, Heritage, Geomorphology, and Habitat.
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Rehabilitation Planning Process
1. Gather and analyse fire suppression data.
2. Assess the constructed control lines.
3. Identify and evaluate any other areas that may require 

rehabilitation works.
4. Complete a rehabilitation plan which describes the sites 

to be rehabilitated and the required actions.
5. Submit the plan for approval to the Land Manager and 

then to the Fire Centre Manager for Expense Authority.
6. Implement approved actions within the plan as soon as it 

is practicable to do so.
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Wildfire Regulation – Section 17
For the purposes of section 9 (6) of the Wildfire Act, the prescribed 
requirements, applicable if the government exercises the 
discretion under that subsection to rehabilitate land, are that, as 
soon as practicable,
a. a fire hazard assessment must be carried out,
b. a site rehabilitation plan must be prepared that specifies 

measures for
i. (minimizing any fuel hazard created as a result of fire 

control operations, and
ii. maintaining natural drainage patterns for all of the fire 

control works to minimize surface soil erosion by heavy 
equipment,
A. stabilizing and re-vegetating soil disturbed or exposed 

by heavy equipment,
B. stabilizing the stream channel and stream bed at stream 

crossings, and 
C. stabilizing sump and dam locations that were created 

for the purpose of carrying out fire control, and
c. the measures specified in the site rehabilitation plan must be 

implemented.

Works identified under the FS129A are funded through 
the Fire Management Vote. 

Wildfire Suppression Rehabilitation Plans may also consider other 
activities allowed for under Section 65 of the Wildfire Act that 

address the following;
a. Damage to infrastructure on Crown Land caused by the fire 

itself (e.g. fences, gates, cattle guards, bridges, culverts, etc.)
b. Public safety. 
Rehabilitation Plans may also consider other activities not 
covered under Section 65 that are funded through other sources/
agencies. These activities are recorded on the FS129B (e.g. 
Burned fences, the co-ordination of salvage activities).

Rehabilitation of Non-Crown Land (private land, 
federal land) is coordinated by the Wildfire Claims 

Business Area.

Direct all questions about damage to private or Indian Reserve 
Land to BCWSClaims@gov.bc.ca to initiate the claims process. 
The process involves the payment of compensation to the 
landowner, or First Nations government under section 9(4) of the 
Wildfire Act.



 

Collaboration, communication and community engagement are 
integral to the success of conducting rehabilitation activities. 
Regular and early sharing of information is required. External 
communication and engagement with affected First Nations 
and community stakeholders is important during all phases of 
rehabilitation activities.

First Nations Collaboration
Regional Operations Representative(s) undertaking rehabilitation 
activities should establish partnerships with local First Nations 
throughout the planning, decision making and implementation 
processes. Collaboration should be initiated at the earliest 
possible opportunity. The Rehabilitation Specialist should 
determine if any strategic approaches with First Nations are 
already in place prior to developing a rehabilitation plan. 
Archaeological Overview Assessments (AOA) and/or 
Archaeological Impact Assessments (AIA) may be required prior 
to initiating rehabilitation works and should be considered 
during the plan development.  
Sharing of information at the earliest possible opportunity is 
critical to implementation success. This is especially important 
in situations where there is significant/imminent risk associated 
with delaying rehabilitation activities.

Critical Works
Critical rehabilitation work includes emergency treatments. This 
work is critical to:

 • minimize identified risks to the public;
 • mitigate significant detrimental environmental effects 

(e.g. sedimentation in fish streams); and,
 • mitigate compounding stressors resulting from heavy 

equipment use (e.g. hunting pressures, new access to 
private property).

Post-Wildfire Natural Hazards Risk Analysis consists 
of analyzing potential increased risks to public safety, 
buildings, and infrastructure from natural hazard events 
following severe wildfires. This analysis is outside of the 
scope of wildfire suppression rehabiliation and follows 
seperate policy & procedures.

Critical Work Best Practice
Critical work addresses situations where significant rainfall events 
or spring freshet are expected to result in risks to public safety 
and/or the environment in relation to the constructed control 
line. 

 • Mitigation work should be completed as soon as 
possible and may occur prior to the completion of the 
rehabilitation plan.

 • Communication with affected stakeholders should occur 
where significant critical work is required.
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Rehabilitation Planning
The Rehab Specialist will identify and evaluate areas that 
require rehabilitation and develop recommended actions.

Wildfire Suppression Rehabilitation Plans include the 
development of the FS129, FS129A and FS129B and should 
include the following attachments to support the plan:

 ❯ Pre and post work digital images;
 ❯ Spatial Data;
 ❯ Maps;
 ❯ Fire Hazard Assessments; 
 ❯ Hazard Assessment & Mitigation Plan (if required);
 ❯ Detailed Plans when required by another 
professional;

 ❯ Salvage considerations; and,
 ❯ Cost Estimates, Rationale and Rates of work.

These images and reports will be attached to the 
rehabilitation plan and can be used when monitoring or 
inspecting sites.

Forest Industry Involvement
The Regional Operations Representative should contact the 
licensee holder to determine if:

 • The Licensee has any silvicultural or salvage plans 
for the area, and

 • The Licensee has any other plans in place that may 

alter the prescription outlined in the rehabilitation 
plan. 

The Regional Operations Representative should contact all 
licensees with tenures within the fire boundary to determine 
where they have road permits or road use permits to:

 • Determine what obligations are included in the 
permits;

 • Confirm that any planned rehabilitation works 
on these roads do not negatively impact their 
operations.



 

Approval and Implementation
Rehab plans (FS129; FS129A; FS129B) require approval by the 
forest professional; the land manager and the BCWS. 

When the rehabilitation work is completed, a qualified 
professional will review the results and sign to acknowledge 
completion to the required standards.

 • The qualified professional who develops and signs/
seals the rehabilitation plan should also be the 
implementing qualified professional.

Post Rehabilitation Monitoring
Rehabilitation monitoring occurs once the rehabilitation of 
the site is completed. Site inspections are used to determine 
if the initial rehabilitation treatment was successful and 
whether further monitoring of the affected site is required.  

Additional rehabilitation works should not be 
prescribed if the site meets the requirements of the 
Wildfire Act, Wildfire Regulation and the approved 

Rehabilitation Plan for the area.

Ongoing monitoring programs may need to continue over 
subsequent years based on factors such as:

 ❯ Extreme weather events;
 ❯ The overall level of disturbance;
 ❯ Inaccessible or inoperable rehabilitation treatment 
areas;

 ❯ Presence of significant CHR’s;
 ❯ Stream crossing stability concerns;
 ❯ Soil and water conditions post-rehab;
 ❯ Reestablishment of vegetation concerns (e.g. cattle 
forage area);

 ❯ Terrain stability concerns; or,
 ❯ Professional recommendations resulting from 
hazard and risk assessments.

The Land Manager may develop long term post-wildfire 
monitoring programs as part of their yearly work priorities.  
This is not part of the wildfire suppression rehabilitation 
planning process. 
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Water Crossings, Wetlands & Riparian Areas 
Rehabilitation Guidelines

 • Engage a biologist or habitat officer 
when required for assessment 
and prescription of fish-bearing or 
suspected fish-bearing streams, or if 
upstream of a fish-bearing stream. 

 • Refer to site-specific prescriptions if 
applicable. 

 • Material required to repair the site 
of the crossing, below the high-
water level within the floodplain of 
the water body, should be erosion 
resistant and/or protected from 
erosion.

 • Use caution when applying 
rehabilitation treatments to Wetlands. The introduction of 
heavy equipment may further degrade the site. 

 • Limit the amount and duration of work in and around 
Riparian Areas. The removal of any debris should be 
undertaken with care to minimize further impacts.

Returning channel flow to its original course, stabilizing 
stream banks and preventing further erosion are the 
minimum requirements to repair ecological function.

In-stream Works Best Practices
 • Re-establish the stream profile and stream bed as similar 

as possible to its original state. 
 • Removal of any soil or woody debris that is impeding 

the stream flow or posing a risk of sedimentation.
 • Removal of any temporary structures put into place 

during control line construction (e.g. portable bridges, 
culverts, log corduroy).

 • Restore banks to their pre-fire condition (eg. Re-
contour).

 • Fill in sumps to their pre-fire condition.
 • Contamination of water bodies by foreign materials such 

as fuel or oil is not permitted.



 

Aquatic Species - Timing Restrictions
Fish are particularly sensitive to disturbance during spawning 
and nursery periods. If streams are impacted during these 
periods additional in-stream work activity to repair the 
stream may result in additional impacts. 

Habitat Officers set terms and conditions for work in and 
about a stream. A regional timing window is the period(s) 
during the year with work may be carried out with the lowest 
risk to fish species, wildlife species, and habitat. Timing 
windows and terms and conditions vary based on regional 
differences in fish species, wildlife species, habitat, and 
geography.

Rehabilitation activities will not cause additional 
disturbance during spawning, incubation or fry 

emergence times of the year.

Complex site crossings may involve additional measures 
in order to rehabilitate the affected area. These measures 
may include; site isolation, fish salvage and environmental 
monitoring. 

Exceptions may be applied for if a disturbance  
is expected to be more detrimental to the  

aquatic ecosystem than the proposed  
rehabilitation treatment.
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Roots and vegetation stabilize stream banks and filter 
surface sediments in riparian areas. The removal of roots 
and vegetative cover during control line construction may 
increase sedimentation into aquatic ecosystems and result in 
degraded riparian areas. Debris pushed or felled into streams 
has the potential to impede water flow, impact fish habitat and 
permanently alter the structure of the stream.

Erosion Control Guidelines

Appropriate erosion control and/or sedimentation 
control measures should be undertaken to protect fish 

habitat and water quality.

 • Prevent sediment from 
entering the stream by using 
erosion and sediment control 
techniques when working in 
and around water bodies.

 • Any exposed mineral soil 
between the height of land 
and the stream, or within 100 
metres of a stream should be 
placed at a stable angle of 
repose to minimize erosion 
and prevent sediment from 

entering the water.
 • Stream banks may require re-vegetation. Only native seed 

sources or live stakes should be used.

Erosion Control & In-stream Works  
Best Practices
This could include:

 • Use root wads and/or other coarse woody debris to 
stabilize banks and deflect water flow away from the bank;

 • Use rip rap (e.g. blasted rock fragments, other rock sizes 
ranging from 50-500 mm) to stabilize the banks;

 • Flatten the slope gradient to less than the material’s 
natural angle of repose. A person should be able to walk 
up the slope without causing slumping and sliding of soil 
particles;

 • Use check dams to create an overflow weir that slows 
down runoff velocity. Check dams can be constructed 
using logs, rocks, boulders or other erosion resistant 
material by placing the selected material across the ditch 
or water bar channel;

 • Use sediment traps at the down-stream end of diversion 
ditches or water bars to trap sediment; and,

 • Pull back and scatter woody debris and organic matter to 
cover the stream banks. If this is not possible, rough and 
loose soils.

NOTE: In-stream works may require a biologist 
assessment and direction.



 

Fire suppression control lines constructed on slopes can 
result in increased soil erosion and increased run-off. The 
steeper the slope, the greater the potential is for both soil 
and nutrient erosion from the site.

Increased run off can result in accelerated erosion, 
sedimentation and nutrient addition to streams 

and slow the recovery of the aquatic ecosystem. It 
can also contribute to human safety issues, water 

quality issues or mass wasting events.

Erosion Control Best Practices
Water bars, de-compaction(if required), pull back of coarse 
woody debris and removal of berms should be considered 
on steep slopes, erodible soils and on control lines where 
eroding sediment may enter into a stream. 

 • Slopes should be recontoured as close to their 
original state as possible that is consistent with the 
surrounding terrain.

 • Soil that is replaced should be mixed with woody 
debris to hold it in place. Additional woody debris 
should be placed overtop and tamped down.

 • Water bars should be approximately 50 cm deep 
and the excavated material should be placed on the 
low side of the trench. Water bars should be skewed 
at a 30° to 40° angle.

 • Extend the length of the water bar beyond the edge 
of the exposed mineral soil of the control line to 
direct water away from the guard.

Distance between water bars is site-specific, and the 
below table may be used as a guide:

Soil Type Silts and Fine 
Sands

Coarse Sands and 
Cohesive Clays

Gravels and 
Rock Ballast

Road Gradient 
(%)

 

0-5 100 m 160 m 210 m

6-10 80 m 110 m 160 m

11-15 50 m 90 m 130 m

16+ Site Specific
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 • Never direct water to an erosion prone area. The outlet 
part of the erosion control measure is the primary factor 
for choosing the placement of the control measure.

 • Rough and Loose exposed soil or lop and scatter of berm 
materials, including root wads, slash and other organics 
across the control line are effective treatments to: 

 ❯ improve dissemination of native seed;
 ❯ reduce surface water flow velocities; and
 ❯ restrict sediment movement.

Significant erosion or instability may require a 
qualified professional.

 • On slopes where erosion is of significant concern the 
following may be required to enhance re-vegetation:

 ❯ erosion control blankets;
 ❯ brush matting (a protective mat of cuttings or brush 
placed on the stream bank and staked sufficiently to hold 
it in place);

 ❯ silt fences; and/or 
 ❯ seeding.

A Hazard Assessment & Mitigation Plan must be 
completed by a qualified person prior to rehabilitation 
works on slopes that exceed the slope limitation limits 

specified in WorkSafeBC OHS Regulation 26.16.

 • Re-vegetation using grass seed may be used to provide 
additonal stability to impacted sites and should only be 
used where necessary.

 • A seed mix containing short-lived grass species is 
recommended to give native species the opportunity to 
establish.
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Other sites such as staging areas, safety zones and areas with 
sensitive soils may experience excess drying, compaction, 
rutting, soil erosion and/or increases in soil temperatures 
when ground cover is removed.

Soil Compaction Guidelines
Staging areas and safety zones will generally have a higher 
level of use which can lead to rutting and/or soil compaction, 
limiting the ability of the site to regenerate. In order to 
mitigate some of these impacts, consider:

 • Aerating compacted soils to improve vegetation 
re-growth;

 • Loosening compaction by ripping the compacted 
area with a ripping attachment on an excavator or 
dozer;

 • Levelling ruts created during use; and
 • Encouraging natural re-vegetation by re-distributing 

organic material and debris over the disturbed area.

Berm and Windrow Guidelines
To address excessive berm heights and extensive windrows, 
the following practices should be considered:

 • Rollback windrows and berms across the control 
line;

 • Tramp the rolled back material to spread seed and 
duff back over exposed soil; and

 • Breach berm every 100 m if the berm is 1 m or 
higher, or pull berm debris over the control line and 
compact to a height of less than 1 m.

The above treatments will improve the ability of the site 
to naturally regenerate and will accommodate wildlife 
movement.
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Where BCWS has reactivated roads or access to new areas 
constructing control lines for fire operations, deactivation 
and limiting access will be included in the rehabilitation plan. 
Prior to this occurring, the Regional Operations 
Representative should consider the future use of re-activated 
road or control line to provide access for:

 ❯ Salvage;
 ❯ Range fence repair;
 ❯ Silviculture (e.g. planting); or,
 ❯ Licensee considerations.

Increased access has the potential to result in 
undue stress on natural resources, wildlife, and 

increase wildfire risk that would not otherwise be 
impacted prior to control line construction.

Access Restriction Guidelines
 • Pull-back and scatter material over the control line 

to prevent vehicle access:
 ❯ If the control line does not have woody debris 
scattered over it, then consider scattering woody 
debris over the portion that is visible at major 
access points, so it appears as though the control 
line is entirely covered (approx. 50-100 metres).

 • At the start of the control line and at major crossings 
(e.g. control line crosses roads or heavily trafficked 

areas), install a cross ditch.
 ❯ Material excavated from the cross-ditch should 
be compacted, placed parallel to the ditch on the 
road/access side to create a berm.

 ❯ Dimensions of the berm should be of enough 
height as to deter continued use of the control line.

 • In areas where a cross-ditch/berm combination is 
not feasible, place large rocks and boulders across 
the control line entrance to deter public access.

 • Install a ditch/berm and lop and scatter woody 
debris across the control line. This will discourage 
access more effectively than either treatment used 
separately.
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Hazard Abatement Guidelines
The rehabilitation plan must address fire hazards that result 
from the construction of control lines, other fire suppression 
related activities, or rehabilitation treatments.

 • A fire hazard assessment will be completed, and the 
identified hazard must be mitigated.

 • This form will be included as part of the 
documentation of the plan.

Hazard Abatement Best Practices
To reduce areas of increased debris concentrations along 
the control line, the following best practices should be 
considered:

 • Lop & Scatter: 
 ❯ Spread dispersed fuel back across the control line;
 ❯ Once the fuel has been spread over the control 
line, tamp it down; and,

 ❯ Mix soil in with the fuel to reduce the hazard.
 • Pile and burn:

 ❯ Pile debris strategically to ensure successful 
burning can occur; and,

 ❯ Pile debris in areas that minimizes potential fringe 
damage to adjacent stand. 

 • Salvage:
 ❯ Gather information to inform decision making 
regarding salvage (volume estimates, species etc.);

 ❯ Consult with government and industry personnel 
to determine the best method of salvage; and

 ❯ Identify responsble parties and timelines for 
salvage are met. 

Salvage of felled or pushed wood fiber and can reduce costs 
of rehabilitation work. Ensure appropriate professionals are 
contacted to assume responsibility and costs of salvage 
operations.
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Rehabilitation Mapping Data Standards
Consistent data management standards and practices are 
important for wildfire incident/rehab mapping. 

Consistency helps with incident/rehab staff turnover 
and creates a smooth transition for the incoming GIS 
Specialists. It allows rehab and GIS staff to work on multiple 
fires in different fire centres with consistent process, 
map symbology, and dataset structure. Consistency is 
also essential for summarizing rehabilitation statistics 
provincially. 

Spatial Data Standards for rehabilitation include:
 ❯ Standardized selection of incident data to be 
migrated into rehab database;

 ❯ Standardized list of rehab treatments and 
definitions;

 ❯ Standardized symbology; 
 ❯ Consistent rehab database standards;
 ❯ Rehab status of each feature (i.e. field verification 
required, field verification completed, treatment 
completed, or obligations transferred); and,

 ❯ Identification of high priority features that may 
require immediate attention.

Rehab Points & Lines
This is a list of typical rehab treatments. Depending on the 
specific situation on a particular fire and the rehabilitation 
to be undertaken, many of these potential treatments may 
not apply.
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Control Line Construction and 
Rehabilitation Toolbox
The Control Line Construction and Rehabilitation Toolbox 
consists of several documents to assist BCWS and Regional 
Operations during fire suppression control line construction 
and rehabilitation.
The toolbox consists of the following documents:

 ❯ Memorandum of Understanding between British 
Columbia Wildfire Service and Regional Operations; 

 ❯ Standard Operating Guideline for Wildfire 
Suppression Rehabilitation;

 ❯ Government to Government Agreements with First 
Nations; 

 ❯ Wildfire Suppression Rehabilitation Plan (FS129); 
 ❯ Schedule A - Site Rehabilitation Work Plan (FS129A)
 ❯ Schedule B – Incremental Rehabilitation Work Plan 
(FS129B);

 ❯ Fire Hazard Assessment for Post Wildfire 
Rehabilitation;

 ❯ S-345 Heavy Equipment Operations Training;
 ❯ S-345 Trainee Field Guide;
 ❯ Fire Suppression Best Management Practices;
 ❯ BC Wildfire Service Standard Operating Guideline for 
Heavy Equipment Operations. 

Electronic copies of the above documents are located in the 
BCWS Resource Centre. 
https://intranet.gov.bc.ca/bcws/resource-centre

Additionally, copies of the above documents are also located 
on the Wildfire Suppression Rehabilitation Sharepoint site. 
https://nrm.sp.gov.bc.ca/sites/Wildfire/cwr

Legislation
 ❯ Wildfire Act
 ❯ Wildfire Regulation
 ❯ Fisheries Act
 ❯ Forest Act
 ❯ Forest and Range Practices Act
 ❯ Heritage Conservation Act
 ❯ Water Sustainability Act
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Breach Berm: A short section of the fireguard berm that is removed (i.e. breached) to 
allow water that may otherwise be trapped and flow along a fireguard to run off the 
fireguard, and mitigate erosion concerns. A “breach berm for wildlife movement” may 
also be considered – which may entail 100 percent pullback for 2 to 10 meters to facilitate 
animal passage across the guard. 

Woody Debris: “Typically, sound or rotting logs, stumps, or large branches that have fallen 
or been cut and left in the woods, or trees and branches that have died but remain standing 
or leaning.” (MOFR Glossary 2008)

Check Dams: a small dam constructed across a drainage ditch, swale, or channel to lower 
the velocity of flow. 

Control Line: A comprehensive term for all constructed or natural fire barriers and treated 
fire perimeter used to control a fire, as defined in the BCWS Glossary of Terms 2018. 
Synonomous with fireguard.

Cross Ditch: A ditch constructed for rehabilitation purposes across a road or fireguard, 
designed primarily to capture and divert ditch water off and/or across the road to prevent 
erosion. Some road surface water may also be transported (see Waterbar).

Culvert: A transverse and fully enclosed drainage structure that allows for water passage 
under a road or portion of land.

Ditch: A narrow channel dug in the ground, typically used for drainage alongside a road or 
the edge of a field to hold or carry water away.

Decked Wood: Trees that are felled, skidded, and placed in decks to be processed or loaded.

Erosion: Detachment and transport of mineral soil particles by water, wind, or gravity.

Fireguard: A strategically planned barrier, either manually or mechanically constructed, 
intended to stop or retard the rate of spread of a fire, and from which suppression action is 

carried out to control a fire. The constructed portion of a Control Line/Containment Line.

Fuel Break: (a) a barrier or a change in fuel type or condition, or (b) a strip of land that has 
been modified or cleared to prevent fire spread. (Wildfire Act, 2018). 

Lop and Scatter: scattering coarse woody debris that has been felled or pushed during 
control line construction across exposed mineral soil. 

Mineral soil - That portion of the soil stratum immediately below the litter and duff. 
Mineral soil contains very little combustible material except on highly productive sites 
where an upper soil horizon may be enriched with organic matter. (CIFFC Glossary 2003)

Pull Back: A rehab method where a fireguard built parallel to a slope (i.e. without 
significant side-slope cut) is rehabilitated, and the soil is restored to its original location. A 
point feature is displayed on maps where pull back is less than 15 meters in length, and a 
line feature is displayed on maps where pull back is more than 15 meters.

Recontour: A method where a fireguard built perpendicular to a slope (with significant 
side-slope cut) is rehabilitated. Water control is established, the soil is restored to its initial 
profile and location, the slope is restored to its initial shape, and erosion control measures 
are implemented.

Regional Operations Representative: Broad term for staff from Regional Operations 
who provices leadership to and coordinates wildfire suppression rehabilitation on behalf of 
the Land Manager.

Rip Rap: Rock or other material used to armor shorelines, streambeds, bridge abutments, 
pilings and other structures against scour, and water or ice erosion. Also known as shot rock, 
rock armour, or rubble. 

Rough and Loose: the process of making a soil surface rough and loose to prevent 
overland flow and encourage infiltration. 

Water Bar: Combination of a ditch and a berm, installed perpendicular or skewed to the 
road or trail centerline, which facilitates the drainage of surface water and maintains road 
drivability.




