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ABSTRACT

Even though wildfire is a natural part of many forest ecosystems, it is perceived as a major threat. Where 
the consequences of wildfire are a concern, human intervention is often used to address damage and 
prevent (or minimize) additional negative effects that may arise after a wildfire. Planning and prepar-
ing for emergency stabilization and rehabilitation in advance of an event could save valuable time and 
potentially mean the difference between success and failure.

This document explores key points to consider when pre-planning for post-wildfire rehabilitation, 
including the following:

• Keep planning simple, focus on priorities. 
• Understand watershed characteristics and the potential for undesirable effects after a wildfire. 
• Identify key watershed values and analyze risks to these values. 
• Consider proactive approaches to reducing risk. 
• Clarify jurisdictional issues, and identify training and communication needs. 
• Facilitate post-fire assessments by assembling required information and maps in advance.
• Develop risk-based strategies and match techniques with needs.
• Learn from existing experience and think long term.

This document also includes a comprehensive bibliography of references and information resources 
relating to fire suppression effects, post-wildfire salvage harvesting, post-wildfire rehabilitation tech-
niques, and planning and risk assessment. It is hoped that this document will provide a basis for further 
discussion among the professionals practising post-wildfire emergency stabilization and rehabilitation 
in British Columbia. 

keywords: post-wildfire rehabilitation, planning, emergency stabilization, preparedness, 
pre-planning, risk assessment
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1 INTRODUCTION AND CONTEXT

Forested watersheds are frequently valued for the natural services they provide as well as for the re-
sources they contain. In British Columbia, watersheds are often at the centre of land and resource 
management decisions. Watersheds provide a convenient unit within which multiple, and sometimes 
conflicting, values are managed and protected. 

Within much of British Columbia, wildfire poses a major threat to watershed values even though 
wildfire is a natural part of many forest ecosystems. The potential risk of negatively affecting watershed 
values has led to a provincial policy of aggressive wildfire suppression. However, the effectiveness of 
many years of fire suppression in some watersheds has increased the ‘buildup’ of fuel loads consequently 
increasing the likelihood of more damaging fires, and subsequently, risks to watershed values. 

Increased forest fire burn severity can potentially result in greater exposure of soils to erosion (i.e., 
loss of vegetation cover), and in some cases the formation of water-repellent soil conditions. Watershed 
values in burned watersheds are at risk if precipitation events following wildfire result in flooding, severe 
erosion, and mass movements. In some cases, these effects can pose a hazard to public safety, cause sub-
stantial damage to property and infrastructure (such as roads and drainage structures), and (or) degrade 
drinking water quality and valued ecosystem characteristics, such as fish habitat in fisheries sensitive wa-
tersheds. As demonstrated in 2003 by the Okanagan Mountain Park Fire near Kelowna, B.C., watershed 
impairments can occur well downstream of the burned area and in suburban areas.

Where the consequences of wildfire are a concern, human intervention is often used to address dam-
age and prevent (or minimize) additional post-wildfire effects. Post-wildfire response activities fall into 
three main categories:

1. emergency stabilization of areas where post-wildfire conditions pose an immediate hazard to  
public safety, drinking water, property, infrastructure and (or) other watershed values; 

2. rehabilitation of areas directly affected by wildfire suppression activities; and
3. rehabilitation of burned areas for longer-term goals, such as establishment of preferred vegetation 

(composition and structure) and (or) minimizing erosion potential.

In the field of emergency stabilization and rehabilitation, considerable research has been undertaken 
in the United States through the activities of the Burned Area Emergency Response (baer) program 
(see Neary et al. 2000, United States Department of Agriculture Forest Service 2002). In British Colum-
bia, the B.C. Wildfire Regulation, sections 16 and 17, requires that only damage associated with wildfire 
suppression activities on Crown land be rehabilitated to minimize the potential for negative watershed 
effects (see British Columbia Ministry of Forests and Range 2005, sections 16 and 17).

There is increasing recognition among professionals that a rapid response similar to the U.S. baer 
approach is required to protect key watershed values and public safety prior to the occurrence of a storm 
event that might trigger undesirable post-wildfire conditions. In such cases, planning and preparing for 
emergency stabilization and rehabilitation in advance could save valuable time and potentially mean the 
difference between success and failure.

Ideally, pre-planning for post-wildfire stabilization and rehabilitation is part of a larger framework of 
wildfire risk assessment, and preparedness planning and programs (see Figure 1). The main purposes of 
this overall preparedness planning are to improve: 

• awareness of how climate, physical watershed characteristics, and ecological processes relate to fire 
hazard, wildfire behaviour, and post-wildfire effects;
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• the understanding of potential threats to watershed values and consequences as a result of wildfire, 
fire suppression activities, and post-wildfire conditions;

• the understanding of how management goals and objectives should  influence wildfire suppression 
activities, and post-wildfire emergency stabilization and rehabilitation;

• communication and clarification among those with an interest in land and resources potentially at 
risk, and those who will be involved in fire suppression and post-wildfire emergency stabilization 
and rehabilitation;

• awareness of treatment options and priorities for post-wildfire emergency stabilization and reha-
bilitation;

• the collection and identification of required information and resources (e.g., maps, soils informa-
tion, air photos, etc.); and

• the implementation and effectiveness of emergency stabilization and rehabilitation activities.

FIGURE 1. Conceptual overview of elements of a Wildfire Protection Program.

This document focuses on planning and preparing for post-wildfire rehabilitation in advance of 
an event. It sets out key points to consider when pre-planning for post-wildfire rehabilitation. The key 
points presented in this report are purposefully generic in order to be useful to a wide spectrum of 
readers. Many of these points are based upon participant input obtained from a working session held 
June 9th, 2005, in Kelowna, B.C. This one-day working session brought together professionals with a 
range of experiences in post-wildfire erosion control, forest hydrology, and geosciences (see Appendix 
1). The goal of the working session was to stimulate discussion on the topic, and to obtain professional 
input on sample elements for a preparedness plan for post-wildfire rehabilitation in a forested drinking-
water supply catchment area. Key points from the workshop were subsequently developed and refined 
by the authors. 

It is hoped this document provides a useful resource and generates further discussion among the 
professionals practising post-wildfire emergency stabilization and rehabilitation in British Columbia.

Prevention and
Hazard Reduction Risk Assessment

Detection and
Suppression

Training

Outreach and
Communication
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2 KEY POINTS FROM THE WORKING SESSION

Key points have been selected and expanded upon by the authors. We have used these points to de-
velop recommendations (presented in italics) to be considered in pre-wildfire planning for post-fire 
emergency stabilization and rehabilitation. These points have been used by a water utility on southeast 
Vancouver Island to develop an outline plan for post-wildfire rehabilitation. The outline of the draft 
Capital Regional District Water Services Plan for Post-wildfire Rehabilitation is provided in Appendix 2 
as an example of one application of the points discussed below.

2.1 Keep Planning Simple, Clearly Define Terms, and Match Planned Activities  
 to Goals

Keep pre-wildfire planning simple 

The primary goal of pre-planning is to prepare for a strategic, effective, and rapid post-wildfire response. 
Although some post-burn scenarios should be developed (e.g., risk mitigation strategies for elements 
that are at a high to very high risk), the focus of a pre-wildfire plan should be on assembling informa-
tion rather than attempting to predict and prepare for every possible event. Information assembly could 
include: the identification of key watershed characteristics, watershed values and factors relating to risk; 
clarifying roles, responsibilities and contact information; developing scenarios; setting goals and objec-
tives; and identifying resources and training requirements. The information should also include maps, 
data, and photographs relating to biophysical characteristics and (or) infrastructure and maps that illus-
trate key watershed values and sensitive site factors. This information can help expedite the post-wildfire 
assessment and provide context for determining priorities and prescriptions for post-wildfire emergency 
stabilization and rehabilitation.

 Pre-wildfire planning should be kept simple and set the stage for post-wildfire response by assembling 
key background information required for post-wildfire assessments and developing prescriptions and 
priorities for emergency stabilization and rehabilitation. 

Clearly define terms in plans

There is sometimes confusion and misuse of terms (e.g., fire intensity vs. burn severity) that can nega-
tively affect communication. Plans should include a glossary where terms are clearly defined. Where 
standard definitions have been established, these should be used. 

 To ensure clear communication, technical terms should be explicitly and clearly defined.

Match planned activities to goals 

There are three categories of emergency stabilization and rehabilitation: i) short-term emergency stabi-
lization; ii) rehabilitation of fire suppression related effects; and iii) long-term watershed rehabilitation. 
These activities have very different requirements regarding jurisdictional issues, time scales, and, subse-
quently, effectiveness. It is therefore important to recognize and select the most appropriate emergency 
stabilization and (or) rehabilitation activities to match planned goals. 

 Address and distinguish between short-term emergency stabilization, rehabilitation of fire suppression 
related effects and long-term watershed rehabilitation activities in pre-wildfire planning. 

 Select the most appropriate emergency stabilization and (or) rehabilitation activities that match 
planned goals.
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2.2 Identify Key Watershed Values

Identify key watershed values and risks

It is vital to have a good understanding of the location of key watershed values at risk, such as residences 
and businesses, drinking water sources, infrastructure, managed forest land, and valued ecosystem com-
ponents (e.g., fish habitat in fisheries sensitive watersheds). It is also important to consider the potential 
consequences of wildfire and post-wildfire conditions on these identified values when risk planning. 
Recognizing potential hazards arising from wildfire and post-wildfire conditions is necessary for risk 
analysis and management, and can provide the rationale for additional resources focused on mitigating 
and (or) preventing fire and post-wildfire effects. 

 Identify and map risks to key watershed values from wildfire or post-wildfire hazards.

2.3 Consider Watershed Characteristics

Review local watershed characteristics and how these relate to wildfire and post-wildfire con-
ditions 

All watersheds possess unique characteristics with respect to climate, storm patterns, storm frequency, 
geomorphology, hydrology, and vegetation. Regionally, there are also distinct differences in processes 
(i.e., landslide regimes, storms, drainage densities, etc.). It is important to consider how these watershed 
characteristics may influence weather and wildfire behaviour and, hence, the potential for post-wildfire 
effects. If there are information gaps, the pre-wildfire plan should set out strategies for obtaining re-
quired data.

 Identify relevant watershed characteristics and consider how these might relate to post-wildfire effects. 

 Incorporate watershed information into planning for post-wildfire emergency stabilization and reha-
bilitation.

 Identify strategies for gathering information or conducting research to better understand regional and 
local watershed characteristics.

Consider historical wildfire regimes and changes in fire frequency and intensity 

The frequency and intensity of natural fire regimes varies considerably across British Columbia. Most 
recently, climate change may have altered the historical frequency, intensity, and length of fire season in 
many areas. Fire suppression has also altered regional and local fire regimes leading to changes in veg-
etation patterns, and a general increase in forest fuel loadings and the potential for burn severity. These 
factors need to be considered when assessing risk and planning for response.

 Determine the natural wildfire regime, and how climate change, fire suppression, and wildfire history 
have affected vegetation structure, density, and composition in the watershed.

 Consider how alterations to wildfire regimes and vegetation may affect predicted fire behaviour and 
the potential for more severe post-wildfire effects (i.e., burn severity).

 Conduct a risk assessment that examines and maps past wildfire history and considers the potential for  
rapid spread and high fire intensity.
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2.4 Understand the Triggers for Post-wildfire Hazards

Recognize that in severely burned areas, slopes do not necessarily have to be steep to generate 
substantial post-wildfire erosion potential 

Knowledge from the British Columbia Southern Interior has demonstrated that erosion, flooding, and 
debris flows/floods can occur on relatively low-slope gradients.

 Understand the hydro-geomorphic characteristics of the watershed and consider the potential for de-
bris flows, debris floods, or flood events on low-slope gradients. 

Use permanent or portable climate stations and (or) Doppler radar to help understand and 
characterize local precipitation regimes that might trigger slope hazards in a watershed

It is recognized that a variety of rainfall events (e.g., rain-on-snow, high intensity/short duration, mod-
erate-low intensity/long duration rainfall events, etc.) can be important triggers causing slope hazards 
in burned watersheds in British Columbia. Understanding local precipitation regimes (seasonality, fre-
quency, duration, and intensity) is, therefore, an important part of pre-wildfire planning. Useful tools, 
such as climate stations and Doppler radar data, may help to understand storm return interval and 
characterize local precipitation regimes in watersheds. 

 Use available information, such as historic climate records and Doppler radar data, to identify areas 
within a watershed that are prone to rain events and other meteorological triggers. Investigate local 
precipitation trends (seasonal durations, frequencies, and intensities) and (or) map areas that are 
prone to storms or intense rain cells.

 Identify all nearby climate stations (and respective agency contacts to include on key contact list) to 
help characterize pre-wildfire storm return intervals and precipitation regimes. 

 Consider supplementing available climate station data by installing portable climate stations to gain a 
better understanding of local variations in climate and specific weather events. 

2.5 Predict Areas Most Susceptible to Post-wildfire Erosion

Use physical watershed parameters to assist in identifying the potential for post-wildfire ero-
sion and mass wasting deposition 

Advance planning for post-wildfire stabilization and rehabilitation would benefit considerably from 
identifying areas most susceptible to post-wildfire mass wasting erosion and deposition. Factors, such 
as existing (pre-wildfire) slope stability, surface erosion potential, channel morphology, and sediment 
transport potential, may be useful to consider in pre-wildfire hazard assessment. It may also be useful to 
examine sediment containment/storage potential in streams and connectivity along the stream channel. 
It is important to remember, however, that any attempt to predict susceptible areas does not reduce the 
need to perform a post-wildfire assessment of conditions by a qualified professional. Such an assess-
ment is required to validate potential hazards created by the wildfire prior to developing site-specific 
prescriptions for emergency stabilization and rehabilitation. 

 Examine the utility of a range of physical parameters to assist in identifying areas that may be suscep-
tible to post-wildfire mass wasting erosion and sediment deposition. 

 Recognize that the usefulness of selected parameters may be affected by regional differences in water-
shed characteristics, as well as watershed values at risk.
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2.6 Determine Priority Areas for Action

Use a detailed hazard and risk analysis to identify priority areas for fire suppression and post-
wildfire emergency stabilization and rehabilitation activities 

In undeveloped areas of a watershed, it may be appropriate to let a wildfire burn unsuppressed and al-
low the site to naturally recover. However, in many areas fire suppression and post-wildfire emergency 
stabilization and rehabilitation activities will be critical in protecting key watershed values. Pre-plan-
ning should identify priority areas in watersheds for fire suppression and post-wildfire stabilization and 
rehabilitation based on the results of a hazard and risk analysis.

 Use an assessment of potential hazards and risks to develop criteria for triggering wildfire suppression, 
and the level of suppression efforts.

 Use an assessment of potential hazards and risks to develop management and mitigation strategies 
with measurable goals and objectives for post-wildfire emergency stabilization and rehabilitation. 

2.7 Clarify Jurisdictional Issues

Identify organizations and individuals with an interest or role in the pre-wildfire plan, estab-
lish lines of communication, and clarify roles and responsibilities 

It is important to understand which organizations and individuals have a role or mandate in the pro-
tection and management of watershed values, and which are responsible for fire suppression and 
post-wildfire activities. Identify these organizations within and adjacent to the planning area. Identifica-
tion of key contacts in these agencies should occur prior to any watershed emergency (such as a large 
wildfire). Clarifying agency interests, roles, and responsibilities, and agreeing upon an incident com-
mand structure in advance, should minimize the potential for conflict, confusion, and inefficiencies. 

 Identify organizations and individuals with an interest in the protection and management of water-
shed values, and who are responsible for fire suppression and post-wildfire activities. 

 Meet with agency representatives to assess how they might be involved in fire suppression and post-fire 
stabilization and rehabilitation. 

 Develop a list of agency contacts, establish clear lines of communication, clarify emergency response 
and incident command structure, and define roles and responsibilities.

 Ensure agencies responsible for fire suppression and post-wildfire activities are aware of the location 
and risk to key watershed values. 

Consider the potential for downstream effects

Post-wildfire conditions can amplify and accelerate effects, such as flooding, erosion, and mass wast-
ing that could affect downstream areas. Yet, these areas may be outside the jurisdiction of the agency 
responsible for the lands where a wildfire occurs. Such scenarios should be considered in pre-wildfire 
planning to identify and clarify downstream values and appropriately co-ordinate inter-jurisdictional 
responsibilities and activities in response to an emergency.

 Consider the potential for negative effects on areas downstream of the wildfire and address accompa-
nying inter-jurisdictional issues. 
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2.8 Develop Strategies for Mitigation and (or) Management of Risk

Develop post-wildfire strategies that are linked to key watershed values and public safety

Given the need for quick action, and the substantial resources that are often required for post-wildfire 
emergency stabilization and rehabilitation, it is important to match the intensity of these activities with 
the level of risk (and consequence) to key watershed values and public safety, and resources available. It 
is also important to consider the potential risks to watershed values associated with access, machinery, 
and materials in post-wildfire interventions. 

 Develop post-wildfire strategies with goals that manage and mitigate risk to key watershed values and 
public safety.

 Assess the risks to watershed values with respect to access, use of machinery, and types of materials 
required for stabilization and rehabilitation activities.

 Develop risk mitigation strategies for the values and areas that are at a high to very high risk.

2.9 Match Risk Reduction and Management Techniques with Needs

Match stabilization and rehabilitation techniques to the protection of watershed values and 
public safety, site objectives, and seasonal considerations

A number of techniques, such as seeding non-native grass mixes to control erosion, are almost univer-
sally applied in post-wildfire stabilization and rehabilitation. However, grass seeding has been evaluated 
as ineffective in providing first-year erosion control. Thus, it is important to consider if such techniques 
are appropriate given the site-specific risk to watershed values and public safety, the objectives for the 
site, physical site characteristics, the potential for native vegetation to re-establish on the site, and sea-
sonal and timing concerns. For example, seeding non-native grasses may not be appropriate in native 
grasslands with high conservation values, or where native vegetation is fire adapted and will recover, or 
where there is not sufficient time for grass to establish prior to the onset of fall and winter precipitation. 
In such cases, an alternate approach to erosion control may be a better option.

 Match emergency stabilization and rehabilitation techniques to the protection of watershed values and 
public safety, site requirements, and seasonal considerations.

 Recognize that some treatments require maintenance throughout the year to be effective and (or) that 
alternate treatments may be required if the initial treatment fails.

2.10 Consider Proactive Approaches to Reducing Risk

Consider reducing the level of burn severity where key watershed values may be at risk

There is a wide range of options for reducing potential burn severity (e.g., forest fuel reduction, cre-
ations of fuel breaks, etc.) to protect watershed values. Other options, such as wetting areas in the path 
of a wildfire, may also be useful in reducing burn severity in areas of concern. 

 Consider proactive strategies for reducing the potential for adverse wildfire effects in high-risk areas to 
minimize the need for post-wildfire emergency stabilization and long-term rehabilitation.
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2.11 Recognize Barriers and Constraints to Success

Recognize it may not be possible to prevent the worst case scenario

Comprehensive applications of emergency stabilization techniques may not be 100% successful in 
preventing all undesirable effects in every situation. Therefore, it is important to recognize that in some 
watersheds there may be serious constraints to effective stabilization and rehabilitation, and trade-offs 
may be required. In such cases, a structured approach, such as a cost and benefit analysis, should be 
incorporated into pre-planning for post-wildfire stabilization and rehabilitation. 

 Identify constraints that may limit the effectiveness of post-wildfire stabilization and rehabilitation, 
and establish a framework for a structured analysis of options and trade-offs.

2.12 Think Long Term

Identify long-term targets for post-wildfire vegetation

Stabilization, and some rehabilitation, focuses on short-term goals and objectives, such as quickly 
re-establishing vegetation cover in an attempt to prevent or minimize erosion. However, some actions 
focused on the short-term (such as seeding non-native grasses) may interfere with establishing more 
desirable species (such as conifers) over the long term. Incorporating long-term goals and objectives 
into pre-planning can help ensure these targets are considered when addressing immediate needs. It is 
also important to identify how long-term targets for vegetation composition and structure in the wa-
tershed may differ from the existing (current) vegetation on the site. Prescriptions for stabilization and 
rehabilitation should focus on desired targets for vegetation composition and structure, not just on re-
establishing the pre-wildfire conditions.

 Identify the desired structure and composition of vegetation required in the long term to sustain or 
enhance identified watershed values.

 Incorporate the desired structure and composition of vegetation into planning for short-term stabiliza-
tion and long-term rehabilitation.

2.13 Identify Training and Communication Needs

Design strategies to ensure that everyone involved in fire suppression and post-wildfire stabili-
zation and rehabilitation activities has the necessary level of awareness and training required 
to minimize undesirable effects on watershed values 

Fire suppression and post-wildfire activities involve personnel with a wide range of expertise, skills, and 
backgrounds. Because many fire and post-wildfire activities involve contract work, it is difficult in some 
emergency situations to verify training of all employed personnel (e.g., machine operators). Yet, it is 
critical that pre-wildfire planning include strategies to ensure that all personnel involved are aware of 
the location and characteristics of key watershed values and the best approaches and techniques (such as 
machine-free areas) to protect key values. Timely information sharing and (or) daily debriefing can be 
effective mechanisms to ensure continued professional development, and maintain clear lines of com-
munication as an event unfolds. Annual end-of-season debriefing sessions (e.g., sharing case studies) 
can also help disperse useful information. Post-treatment field trips to identify treatment successes and 
failures and (or) additional threats to watershed values not identified during the original post-wildfire 
assessment, might also be considered useful learning techniques. 
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 Consider strategies to ensure continued professional development of key staff prior to an event.

 Establish clear lines of communication to implement during and after an event to prevent undesirable 
effects on watershed values.

Develop a list of qualified professionals cross-referenced by services, such as post-wildfire as-
sessments, risk analyses, and emergency stabilization and rehabilitation 

It is important to have a list of professionals readily at hand to facilitate a rapid response to emergency 
situations. This list should be updated annually prior to the fire season. The administrative and financial 
policies and procedures for retaining contract services in emergency situations should also be in place 
and well understood.

 Develop and incorporate a list of qualified professionals and the required procedures for retaining 
emergency services in the pre-wildfire plan for post-wildfire stabilization and rehabilitation.

2.14 Learn from Experience

Review information from case studies on documented post-wildfire events, existing predictive 
models, and post-wildfire stabilization and rehabilitation trials

Much of what is known in British Columbia about undesirable post-wildfire conditions, such as flood-
ing, erosion, and mass movements, comes from recent experiences in the B.C. Southern Interior and the 
western United States. While differences in climate and biophysical characteristics exist between these 
areas, it is worth investigating case studies. Existing predictive models, such as the Erosion Risk Manage-
ment Tool (ERMiT) which predicts the probability associated with a given amount of soil erosion in each 
of five years following a wildfire (Robichaud et al. 2005), may be useful in understanding site factors that 
can lead to undesirable post-wildfire conditions. A review of the growing literature (see Appendices 3, 
4, 5, 6, and 7) on post-wildfire effects, and the types and effectiveness of stabilization and rehabilitation 
techniques, provides a wide range of options to include in a pre-wildfire plan. Understanding which 
techniques are most effective will help planners and practitioners make the most efficient use of limited 
resources. 

 Review and assess available information and predictive models on how watersheds respond to wildfire 
and post-wildfire conditions.

 Review and assess available information on the efficacy and success of strategies and techniques for 
post-wildfire emergency stabilization and rehabilitation.

 Identify the potential limitations in applying information and models based on data from jurisdictions 
outside of British Columbia in the pre-wildfire plan.

3 RESEARCH AND INFORMATION NEEDS

There is a considerable body of literature on post-wildfire emergency stabilization and rehabilitation 
from the U.S. (see Appendices 3 and 6). However, research on post-wildfire effects and the effectiveness 
of stabilization and rehabilitation techniques in British Columbia is in the very early stages. Although a 
comprehensive listing of research and information needs is beyond the scope of this report, the Kelowna 
working session did suggest some initial needs:

• Document and conduct follow-up research on the effects of wildfire and post-wildfire conditions 
in different areas of the province.
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• Research water-repellent soils in British Columbia and triggers for post-wildfire hazards.
• Research the physical factors associated with terrain and stream channel characteristics in British 

Columbia that can be used to predict the potential for post-wildfire impacts.
• Expand research on the effectiveness of stabilization and rehabilitation techniques in British Co-

lumbia and ground-truthing of techniques that work well in other regions (e.g., in the U.S.).

4 SUMMARY OF KEY POINTS AND CONCLUSIONS

Advanced planning (pre-planning) for post-wildfire emergency stabilization and rehabilitation is a rela-
tively new concept in British Columbia that requires further exploration. The purpose of pre-planning 
is to facilitate a rapid post-wildfire assessment and an appropriate response to ensure implementation is 
completed prior to the occurrence of a storm event that might trigger undesirable post-wildfire effects. 
Assembling information in advance allows for the rapid refinement of planned strategies for emergency 
stabilization and short- and long-term rehabilitation. Therefore, the level of pre-planning needs to be 
kept relatively simple with this purpose firmly in mind. 

This report has presented a number of key points to consider when pre-planning for post-wildfire 
rehabilitation: 

• Keep planning simple, clearly define terms, and match goals to planned activities. 
• Identify key watershed values.
• Consider watershed characteristics.
• Understand the triggers for undesirable post-wildfire hazards.
• Predict areas most susceptible to post-wildfire erosion.
• Determine priority areas for action through preliminary analyses of hazards and risk.
• Assemble information resources (maps, data, photographs, contacts) and prepare maps that illus-

trate key watershed values and sensitive site factors. 
• Develop risk-based strategies.
• Match techniques with needs.
• Clarify jurisdictional issues. 
• Consider proactive approaches to reducing risk. 
• Recognize barriers and constraints to success. 
• Think long term. 
• Identify training and communication needs.
• Learn from experience. 

The plan should consider a risk-based approach to assessing the impacts of potential hazards on key 
watershed values and public safety from wildfire and post-wildfire conditions. 

It is recognized that not all of these key points will be applicable to agencies attempting to better 
address the potential negative effects of wildfire on watershed values. However, we hope the points will 
stimulate thought and discussion, and serve as a useful framework for focused planning.



11

5 REFERENCES 

British Columbia Ministry of Forests and Range. 2005. Wildfire regulation sections 16 and 17. urls: 
http://www.for.gov.bc.ca/tasb/legsregs/wildfire/wildfirereg/wildfirereg.htm#section16  
http://www.for.gov.bc.ca/tasb/legsregs/wildfire/wildfirereg/wildfirereg.htm#section17

Neary, D.G., P.R. Robichaud, and J.L. Beyers. 2000. Burned area emergency watershed rehabilitation: 
Program goals, techniques, effectiveness, and future direction in the 21st century. USDA Forest 
Service Proceedings RMRS–P–13. url: http://www.fs.fed.us/rm/pubs/rmrs_p013/rmrs_p013_
375_378.pdf 

Robichaud, P., B. Elliot, D. Hall, F. Pierson, and C. Moffet. 2005. ERMiT interface v. 2005.04.20 (for 
review only). Web site. url: http://forest.moscowfsl.wsu.edu/cgi-bin/fswepp/ermit/ermit.pl. USDA 
Forest Service, Rocky Mountain Research Station, Moscow, Idaho and USDA Agricultural Research 
Service, Northwest Watershed Research Center, Boise, Idaho. 

United States Department of Agriculture, Forest Service. 2002. Burned Area Emergency Response 
– BAER. url: http://www.fs.fed.us/biology/watershed/burnareas/background.html

http://www.for.gov.bc.ca/tasb/legsregs/wildfire/wildfirereg/wildfirereg.htm#section16
http://www.for.gov.bc.ca/tasb/legsregs/wildfire/wildfirereg/wildfirereg.htm#section17 
http://www.fs.fed.us/rm/pubs/rmrs_p013/rmrs_p013_375_378.pdf
http://www.fs.fed.us/rm/pubs/rmrs_p013/rmrs_p013_375_378.pdf
http://forest.moscowfsl.wsu.edu/cgi-bin/fswepp/ermit/ermit.pl
http://www.fs.fed.us/biology/watershed/burnareas/background.html


12

APPENDIX 1 Listing of June 9, 2005, “Pre-wildfire Planning to Reduce Post-wildfire 
Impacts” working session participants

Adrienne Scott   ubc Okanagan

Andy Oetter    B.C. Ministry of Forests and Range

Bill Grainger   Grainger and Associates Consulting Ltd

Bob Hrasko   Black Mountain Irrigation District

Bruce Blackwell   B.A. Blackwell and Associates Ltd

Carolyn Napper   U.S. Forest Service

Chris Oman   B.C. Forest Practices Board

Dan Hogan    B.C. Ministry of Forests and Range

Dave Scott   ubc Okanagan 

Dave Wilford    B.C. Ministry of Forests and Range

Don Dobson    Dobson Engineering Ltd. 

Erv Gasser   U.S. National Parks Service

Garnet Mierau   Linbir Holdings Ltd

Gemma Leighton-Boyce  komex International LTD

Gordon Joyce   Capital Regional District Water Services

Joel Ussery   Capital Regional District Water Services

John Parminter    B.C. Ministry of Forests and Range

Kevin Turner    B.C. Ministry of Forests and Range

Leo Gillich    B.C. Ministry of Forests and Range

Mike Curran    B.C. Ministry of Forests and Range

Patrick Daigle   B.C. Ministry of Environment

Peter Jordan    B.C. Ministry of Forests and Range

Peter Robichaud   U.S. Forest Service

Rob Scherer   forrex Forest Research Extension Partnership

Robin Pike   forrex Forest Research Extension Partnership

Steve Schell    B.C. Ministry of Forests and Range

Tim Giles    B.C. Ministry of Forests and Range

Tim Smith   Westrek Geotechnical Services



13

APPENDIX 2 Outline of the Capital Regional District water services plan1 for post-wildfire 
rehabilitation 

Introduction

• Mandate of Water Services
• Key Values of the Water Supply Area
• Overview of Issues Relating to Impacts from Wildfire
• Overview of the Water Services Wildfire Program
• The Importance of Post-wildfire Emergency Stabilization and Rehabilitation
• Importance of Advance Planning for Post-wildfire Emergency Stabilization and Rehabilitation
• Relationship to Other Water Services Plans

Purpose of Document

Overview of the Water Supply Area

• Climate
• Terrain and Soils
• Hydrology
• Ecosystems
• Natural Fire Regime
• Human Alterations to Landscape and Processes

Assessing Risk

Assumptions

Areas at Risk of Wildfire

• Locations of Past Wildfires
• Areas of High Forest Fuel Hazard
• Areas with Constraints for Fire Detection and Suppression

Important Water Supply Area Values

• Primary Values (water quality, reservoirs, intakes, facilities, infrastructure)
• Secondary Values (listed ecosystems and species, fish habitat)

Areas with Potential for Post-wildfire Effects

• Overview of Potential Biophysical Hazards
• Areas with a Combination of Biophysical Hazards

Potential Consequences for Each Value at Risk

• Types of Impacts
• Timing, Duration, and Magnitude
• Assess Potential Consequences for Each Facility

Framework for Evaluating Hazards and Consequences

1 Note, the complete plan is in draft form and not currently available. This outline is provided for information only. Interested readers should 
contact Joel Ussery, CRD Water Services (jussery@crd.bc.ca) for more information.

mailto:jussery@crd.bc.ca
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Priority Areas for Post-wildfire Emergency Stabilization and Rehabilitation

• Areas with a moderate to high probability of impacts to key water supply area values from wildfire 
and post-fire conditions that require post-wildfire emergency stabilization or rehabilitation

Advance Planning for Post-wildfire Stabilization and Rehabilitation

Guiding Principles for Land Management

(relevant to minimizing impacts from wildfire suppression and carrying out post-wildfire emergency 
stabilization and rehabilitation)

• Goals and Objectives for the Management of the Water Supply Area
• Policies for the Management of the Water Supply Area

Agencies and Organizations with an Interest in the Water Supply Area  
(relevant to wildfire suppression and post-wildfire stabilization and rehabilitation)

• Roles and Responsibilities
• Consultation and Communication Requirements

Goals and Objectives for Stabilization and Rehabilitation

Risk-based Strategies and Techniques for Post-wildfire Emergency Stabilization 
and Rehabilitation 

Required Resources

• Expertise
• Equipment
• Supplies

Criteria for Post-wildfire Assessment

Framework for Assigning Priorities

Framework for Assessing Options and Trade-offs

Worker Training and Orientations

Monitoring Requirements

References

Glossary of Terms

Appendices

• List of Contacts (provincial agencies, fire departments, health authorities, consultants, suppliers)
• List of Data Sources to Assist with Post-fire Assessments
• Terms of Reference for Post-wildfire Assessment
• List of Available Equipment and Supplies 
• List of Policies, Best Management Practices, Standards, and Specifications Relating to Post-fire 

Stabilization and Rehabilitation
• Overview of Staff Training Program
• Monitoring Framework
• Listing of Watershed Data Sources Relevant to Post-fire Emergency Stabilization and Rehabilita-

tion
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APPENDIX 3 Wildfire rehabilitation annotated bibliographies and Web resources

Bibliographies

Hessl, A. and S. Spackman. 1995. Effects of fire on threatened and endangered plants: An annotated bib-
liography. The Nature Conservancy, Colorado Natural Heritage Program, University of Colorado, 
Boulder, Colo. url: http://www.nwrc.usgs.gov/wdb/pub/others/1995_02.pdf 

Hourdequin, M. 2001. Linking wilderness research and management—volume 1. Wilderness fire res-
toration and management: An annotated reading list. Vita Wright (series editor). USDA Forest 
Service, Rocky Mountain Research Station, Fort Collins, Colo. General Technical Report RMRS-
GTR-79. Vol. 1. 40 pp. url: http://www.fs.fed.us/rm/pubs/rmrs_gtr79_1.pdf

Kalendovsky, M.A. and S.H. Cannon. 1997. Fire-induced water-repellent soils: An annotated bibliogra-
phy. U.S. Geological Survey Open-File Report 97–720. url: http://pubs.usgs.gov/of/1997/720

Kirby, R.E., S.J. Lewis, and T.N. Sexson. 1988. Fire in North American wetland ecosystems and fire-
wildlife relations: An annotated bibliography. U.S. Fish and Wildlife Services, Biological Report 
88(1):1–146. url: http://www.npwrc.usgs.gov/resource/literatr/firewild/firewild.htm

Makuch, J. 2002. Fire, landscapes and water quality– electronic bibliography. Water Quality Informa-
tion Center at the National Agricultural Library. Agricultural Research Service, U.S. Department of 
Agriculture. url: http://www.nal.usda.gov/wqic/Bibliographies/fire.html 

Martin, D.A. (editor). 2000. Bibliography of reports and journal articles dealing with fire science by sci-
entists of the U.S. Geological Survey. url: http://firescience.cr.usgs.gov/images/bib_doc.pdf 

McIver, J.D. and L. Starr (tech. editors). 2000. Environmental effects of postfire logging: Literature review 
and annotated bibliography. USDA Forest Service, Pacific Northwest Research Station, Portland, 
Oreg. General Technical Report PNW-GTR-486. 72 pp. url: http://www.fs.fed.us/pnw/pubs/
gtr486.pdf

Swengel, A.B. 2001. A literature review of insect responses to fire, compared to other conservation man-
agements of open habitat. Biodiversity and Conservation 10(7):1141–1169. 

Web Resources 

Arthur Carhart National Wilderness Training Center. Fire management toolbox. Web site. url: http://
www.wilderness.net/index.cfm?fuse=toolboxes&sec=fire

British Columbia Ministry of Forests and Range. Fire management planning. Web site. url: http://
www.for.gov.bc.ca/protect/organization/Kamloops/Zones/Kamloops/FireMgtPlanning

Cilimburg, A. C. and K. C. Short. 2005. Forest fire in the U. S. Northern Rockies: A primer. Web site. 
url: http://www.northernrockiesfire.org 

Knight, J.E. (editor). 2002. After wildfire: Information for landowners coping with the aftermath of wild-
fire. Publication #4455. Montana State University Extension Service. url: http://www.montana.
edu/wwwpb/pubs/4455wildfire.html

Leopold Institute. Wildland fuels management: Evaluating and planning risks and benefits (Project de-
tails and resources). Web site. url: http://leopold.wilderness.net/research/fprojects/F001.htm

http://www.nwrc.usgs.gov/wdb/pub/others/1995_02.pdf
http://www.fs.fed.us/rm/pubs/rmrs_gtr79_1.pdf
http://pubs.usgs.gov/of/1997/720 
http://pubs.usgs.gov/of/1997/720 
http://www.npwrc.usgs.gov/resource/literatr/firewild/firewild.htm
http://www.nal.usda.gov/wqic
http://www.nal.usda.gov/wqic
http://www.nal.usda.gov/wqic/Bibliographies/fire.html
http://firescience.cr.usgs.gov/images/bib_doc.pdf
http://www.fs.fed.us/pnw/pubs/gtr486.pdf
http://www.fs.fed.us/pnw/pubs/gtr486.pdf
http://www.wilderness.net/index.cfm?fuse=toolboxes&sec=fire
http://www.wilderness.net/index.cfm?fuse=toolboxes&sec=fire
http://www.for.gov.bc.ca/protect/organization/Kamloops/Zones/Kamloops/FireMgtPlanning
http://www.for.gov.bc.ca/protect/organization/Kamloops/Zones/Kamloops/FireMgtPlanning
http://www.northernrockiesfire.org
http://www.montana.edu/wwwpb/pubs/4455wildfire.html
http://www.montana.edu/wwwpb/pubs/4455wildfire.html
http://leopold.wilderness.net/research/fprojects/F001.htm
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National Wildfire Coordinating Group, Wildland Fire Education Working Team. Index of wildfire Web 
sites. url: http://www.nwcg.gov/teams/wfewt/biblio/index.htm

National Wildlife Coordinating Group, Fire Use Working Team. Fire effects guide. Web site. url: http://
www.nwcg.gov/pms/RxFire/FEG.pdf

Natural Resources Canada–Canadian Forest Service. Fire research. Web site. http://fire.cfs.nrcan.gc.ca/re-
search/fms/fms_e.htm

Parks Canada. 2003. Suppressant and retardant use in the 2003 wildfires. Web site. url: http://www.
pc.gc.ca/pn-np/bc/kootenay/plan/Fire_suppressant_and_retardant_use_in_the_2003_wildfires_
e.pdf

Province of British Columbia. 2003. Firestorm provincial review. Web site. url: http://
www.2003firestorm.gov.bc.ca/

United States Department of Agriculture Forest Service. 1999. Burned Area Emergency Rehabilitation 
techniques course. url: http://www.fs.fed.us/r5/baer/index.html

_______. Burned Area Emergency Response, BAER. Web site. url: http://www.fs.fed.us/biology/water-
shed/burnareas/background.html

_______. WEPP Fuel Management Erosion Analysis (WEPP FuME) tool. Web site. url: http://forest.
moscowfsl.wsu.edu/cgi-bin/fswepp/fume/fume.pl 

_______. 2005. Water Erosion Prediction Project (WEPP) Fuel Management (FuMe) tool. Environmen-
tal Consequences Fact Sheet: 12. url: http://www.fs.fed.us/rm/pubs/rmrs_rn023_12.pdf

United States Department of Agriculture Natural Resources Conservation Service. 2003. Wildfire 
rehabilitation assistance. Web index of fact sheets. url: http://www.mt.nrcs.usda.gov/technical/
fires/rehab.html 

_______. Emergency Watershed Protection Program. Web site.  http://www.ca.nrcs.usda.gov/programs/
ewp/

United States Department of the Interior. Emergency stabilization treatment implementation and effec-
tiveness. Web site. url: http://fire.r9.fws.gov/ifcc/esr/Treatments/Treatments.htm

United States Department of the Interior–United States Department of Agriculture, Joint Fire Science 
Program. Fire and fire surrogate treatments for ecosystem restoration. Web site. url: http://www.
fs.fed.us/ffs/

United States General Accounting Office. 2003. Wildland fires: Better information needed on effective-
ness of emergency stabilization and rehabilitation treatments. GAO-03-430. url: http://www.gao.
gov/new.items/d03430.pdf

http://www.nwcg.gov/teams/wfewt/biblio/index.htm
http://www.nwcg.gov/pms/RxFire/FEG.pdf
http://www.nwcg.gov/pms/RxFire/FEG.pdf
http://fire.cfs.nrcan.gc.ca/research/fms/fms_e.htm
http://fire.cfs.nrcan.gc.ca/research/fms/fms_e.htm
http://www.pc.gc.ca/pn-np/bc/kootenay/plan/Fire_suppressant_and_retardant_use_in_the_2003_wildfires_e.pdf
http://www.pc.gc.ca/pn-np/bc/kootenay/plan/Fire_suppressant_and_retardant_use_in_the_2003_wildfires_e.pdf
http://www.pc.gc.ca/pn-np/bc/kootenay/plan/Fire_suppressant_and_retardant_use_in_the_2003_wildfires_e.pdf
http://www.2003firestorm.gov.bc.ca/
http://www.2003firestorm.gov.bc.ca/
http://www.fs.fed.us/r5/baer/index.html
http://www.fs.fed.us/biology/watershed/burnareas/background.html
http://www.fs.fed.us/biology/watershed/burnareas/background.html
http://forest.moscowfsl.wsu.edu/cgi-bin/fswepp/fume/fume.pl
http://forest.moscowfsl.wsu.edu/cgi-bin/fswepp/fume/fume.pl
http://www.fs.fed.us/rm/pubs/rmrs_rn023_12.pdf
http://www.mt.nrcs.usda.gov/technical/fires/rehab.html
http://www.mt.nrcs.usda.gov/technical/fires/rehab.html
http://www.ca.nrcs.usda.gov/programs/ewp/
http://www.ca.nrcs.usda.gov/programs/ewp/
http://fire.r9.fws.gov/ifcc/esr/Treatments/Treatments.htm
http://www.fs.fed.us/ffs/
http://www.fs.fed.us/ffs/
http://www.gao.gov/new.items/d03430.pdf
http://www.gao.gov/new.items/d03430.pdf
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APPENDIX 4 Select references: Effects of wildfire and suppression

Adams, R. 1999. Ecological effects of fire fighting foams and retardants: A summary. Australian Forestry 
62(4):307–314. url: http://www.csu.edu.au/special/bushfire99/papers/adams/

Arno, S. 2000. Fire in western forest ecosystems. In Wildland fire in ecosystems: Effects of fire on flora. 
USDA Forest Service, Rocky Mountain Research Station. General Technical Report RMRS-GTR-42. 
Vol. 2, Chapter 5:97–120. url: http://www.fs.fed.us/rm/pubs/rmrs_gtr42_2.pdf 

Backer, D., S.E. Jensen, and G.R. Mcpherson. 2004. Impacts of fire-suppression activities on natural com-
munities. In Wildfire and conservation in the western U.S. J. Williams and D. DellaSala (editors). 
Conservation Biology 18(4):937–946. 

Barrett, G. and O. Slaymaker. 1989. Identification, characterization, and hydrological implications of 
water repellency in mountain soils, southern British Columbia. Catena 16:477-489. 

Beschta, R.L. 1990. Effects of fire on water quantity and quality. In Natural and prescribed fire in Pacific 
Northwest forests. J.D. Walstad, S.R. Radosevich, and D.V. Sandberg (editors). Oregon State Univer-
sity Press, Corvallis, Oregon. Chapter 17, pp. 219-232.

Bisson, P.A., B.E. Rieman, C. Luce, P.F. Hessburg, D.C. Lee, J.L. Kershner, G.H. Reeves, and R.E. Gress-
well. 2003. Fire and aquatic ecosystems of the western USA: Current knowledge and key questions. 
Forest Ecology and Management 178(1–2):213–229. url: http://www.fs.fed.us/pnw/pubs/journals/
pnw_2003_bisson001.pdf 

Brown, R., J. Agee, and J. Franklin. 2004. Forest restoration and fire: Principles in the context of place in 
wildfire and conservation in the Western U.S. In Wildfire and conservation in the western U.S. J. 
Williams and D. DellaSala (editors). Conservation Biology 18(4):903-912.

Bury, R.B., D.J. Major, and D. Pilliod. 2000. Responses of amphibians to fire disturbance in Pacific 
Northwest forests: A review. In The role of fire in non-game wildlife management and commu-
nity restoration: Traditional uses and new directions. W.M Ford, K.R. Russell, and C.E. Moorman 
(editors). USDA Forest Service. General Technical Report-NE-288. pp.34–42. url: http://leopold.
wilderness.net/staff/pubs/Bury_Major_Pilliod_2002.pdf 

DeBano, L.F. 1981. Water repellent soils: A state-of-the art. USDA Forest Service, Pacific Southwest For-
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