Appendix C: Fire Monitoring Plan Outline

Olympic National Park

This is a preliminary fire monitoring plan for Olympic National Park.  It summarizes four levels of fire monitoring that are described in more detail in the National Park Service Fire Monitoring Handbook 2001.  During 2003-2005, the park’s fire monitoring plan (especially sections related to non-fire fuel treatments) will be developed further by fire management and resource management staff, utilizing expertise within the park, within the NPS, and other agencies.

The primary aim of monitoring is to provide information to fire and resource managers, which allows them to affirm that treatment objectives (whether prescribed fire, fire use, or non- fire) are being met or to identify and correct deficiencies.  Monitoring involves the systematic collection and recording of fuels, vegetation, topography, weather, air quality, and fire behavior data.  Fire and resource staff will follow monitoring protocols derived from the National Park Service Fire Monitoring Handbook 2001 (FMH), Measuring and Monitoring Plant Populations (Elzinga et al, 1998), and other monitoring systems developed for fire management activities.  A variety of monitoring techniques may be used depending on what type of treatment is being conducted and what variables are to be monitored.  

For example, if fuel load reduction is of primary concern on a particular project and no FMH plots exist in the project area, only Brown’s transects may be installed and monitored to obtain accurate results for this variable.  Some areas may be monitored long-term using photo points, instead of vegetation or fuel measurements.  Photographs can provide a useful qualitative record of change.  Project specific monitoring plans will be developed by fire and resource management personnel with outside help as necessary. In out years this will require providing sufficient lead time for inclusion of monitoring in annual work plans.   Monitoring is an integral part of doing projects and funding for the monitoring must be included in project budgets.

The FMH identifies four levels of monitoring:  

Level 1 – Environmental


Weather; Fire Danger Rating Fuel Conditions; Resource Availability; Concerns and Values to be Protected; Other Biological, Geographical or Sociological Data

Level 2 – Fire Observation
Stage I: Reconnaissance - Fire cause; location, size, logistical information, fuel and vegetation types, current and predicted fire behavior, potential for spread, current and forecasted weather, resource or safety threats and constraints, and smoke volume and movement.

Stage II: Fire Conditions – Topographic variables, ambient conditions, fuel model(s), fire characteristics, and smoke characteristics, holding options, resource advisor concerns. 

Level 3 – Short-term Change 
Fuel reduction, vegetative change or other objective dependent variables with in 1 to 5 years after a burn.

Level 4 – Long-term Change
Continued monitoring of Level 3 variables to measure trends and change over time

Fire management activities will be monitored at the appropriate level in relation to the type and scale of each project.  Below is a list of variables for each monitoring level. 

LEVEL 1 VARIABLES

Environmental monitoring, Level 1, provides the basic background information needed for decision-making.  It is generally a daily function of the fire management program as specified by the FMP.  

1. Weather

a) Data from Remote Automated Weather Systems (RAWS)

b) Weather forecasts on a daily basis

c) Maintain seasonal trends and analysis for current and future planning

2. Fire Danger Rating

a) Track National Fire Danger Rating System (NFDRS) indices to determine local fire danger ratings and staffing levels. 

3. Fuel Conditions

a) Determine fuel moistures using NFDRS derived from local RAWS and/or from field sampling.  

b) Fuel types and load.  Utilize maps, aerial photos, digital data and/or surveys to determine and map fuel types and loads.  

c) Plant phenology: Utilize on site observations, satellite imagery, or vegetation indices to determine vegetation flammability. 

4. Resource Availability

a) Track the availability of resources at the local and regional level using regular fire dispatch channels. 

5. Concerns and Values to be protected – As much as possible, identify, evaluate, and map areas of concern and have preplanning complete for fire incidents.  

a) Improvements

b) Sensitive natural resources

c) Socio-political

d) Cultural-archeological resources

e) Monitoring-research locations

f) Smoke management concerns

6. Other Biological, Geographical and Sociological Data

LEVEL 2 VARIABLES
Level 2 monitoring includes two stages.  Many of the variables listed in each stage are optional variables for monitoring.  All non-optional variables will be collected and summarized in a monitoring report on all wildland fires for resource benefit and prescribed fires.  Non-fire treatments will monitor applicable Level 2 variables. 

Stage I: Reconnaissance

1. Initial assessment

a) Fire cause

b) Location

c) Fire size

d) Fuel type

e) Fire spread potential

f) Weather observations

g) Threats to safety and/or resources

h) Resource concerns

2. Logistical Information

a) Travel routes to and from fire

b) Fire name and number

c) Observation date and time

d) Monitor’s name

e) Weather forecast for initial 24 hours

f) Fuel and vegetation description

g) Current and predicted fire behavior

h) Potential for further spread

i) Current and forecasted weather

j) Resource or safety threats and constraints

k) Smoke volume and movement

Stage II: Fire Conditions Monitoring

1. Topographic Variables

a) Slope

b) Aspect

c) Elevation

d) Ambient Conditions

i) Dry bulb temperature

ii) Relative humidity

iii) Wind speed

iv) Wind direction

v) Shading and/or cloud cover

vi) Timelag fuel moisture (if required by fire behavior prediction for fuel model)

vii) Live fuel moisture

viii) Drought index

ix) Duff moisture (Optional)
x) State of the weather (Optional)
2. Fuel Model

3. Fire Characteristics

a) Rate of spread

b) Perimeter or area growth

c) Flame length

d) Fire spread direction

e) Flame depth (Optional)
4. Smoke Characteristics

a) Visibility

b) Particulates (As required by FMP, other park documents, or local/state air quality offices)

c) Total smoke production (As required by FMP, other park documents, or local/state air quality offices)

d) Mixing height

e) Transport wind speeds and direction

f) Ground wind speeds and direction

g) Documented complaints from downwind areas

h) Carbon monoxide (Optional)
i) Observer location and elevation (Optional)
j) Elevation of smoke column above ground (Optional)
k) Smoke column direction (Optional)
l) Smoke inversion layer elevation (Optional)
m) Smoke column (Optional)
n) Smoke monitoring data sheet (FMH-3)

5. Holding Options

a) Identify natural barriers

b) Identify areas where fireline could be more easily constructed and have fewer impacts. 

6. Resource Advisor Concerns

a) Variables as indicated by the Resource advisor to be monitored (i.e. Fire behavior upon contact with certain species, disturbance to wildlife, etc.)

b) Severity mapping (Optional)
LEVEL 3 VARIABLES 

Immediate post-treatment effects monitoring requires collecting information on fuel reduction, vegetative change, or other objective-dependent variables within 1 to 5 years post treatment.  Level 3 monitoring permits a quantitative evaluation of whether a stated objective was achieved.  At level 3, conditions before, during, and after treatment are monitored primarily though sampling on relatively small portions of the treatment areas.  Plots are set up prior to treatment of an area and are monitored for varying periods of time post treatment.  The following variables may be monitored as applicable at level 3. 

1. Tree Layer

a) Density by species and size class

b) Diameter by species

c) Pole and seedling tree height

d) Crown position

e) Tree damage

f) Mortality/snags per acre

g) Height of live crown base

h) Tree height

i) Crown diameter

2. Dead and Downed Fuel Loads

a) Fuel load by size class

b) Total fuel load

c) Duff depth

d) Litter depth

3. Brush and Herbaceous Layer

a) Number of transect hits by species

b) Relative cover by species

c) Number and percent of nonnative species

d) Number and percent of native species

e) Brush density by species

f) Brush height

g) Brush age

4. Postburn Conditions

a) Average scorch height

b) Percent of crown scorched

c) Burn severity

LEVEL 4 VARIABLES

Level 4 monitoring is the continuation of monitoring level 3 variables to detect trends over time.  It is considered long term monitoring and could continue for several decades.  Information derived from this level of monitoring will help detect long term effects of treatments to fuels and vegetation and may be used to determine appropriate maintenance treatment schedules.  

MONITORING FIRE MANAGEMENT ACTIVITIES

Four different categories of fire management activities will require some level of monitoring.  These include fire suppression, wildland fire used for resource benefit, prescribed fire, and hazard fuel reduction treatments.  

FIRE SUPPRESSION

Monitoring wildland fire suppression will include levels 1 and 2.  Fire management personnel are responsible for completing environmental monitoring (level 1) as specified in the FMP and will have this information documented on a daily basis in the fire management office during fire season.  Fire observation monitoring (level 2) is basic information that is collected from all fires to assist with fire management in determining an appropriate management response.  During suppression activities, onsite weather and fire behavior observations may continue to be taken to detect changes that could pose safety concerns to fire personnel.  

Additional monitoring may be implemented if significant resource concerns exist due to extensive suppression efforts and/or site rehabilitation.  For example, photo points or vegetation transects could be established to detect soil erosion or invasion of non-native species in the months immediately following a fire.  All documentation related to the suppression activity will be stored in a file folder and kept in the fire management office. 

WILDLAND FIRE USE

Monitoring wildland fire use will include levels 1 and 2.  Fire management personnel are responsible for completing environmental monitoring (level 1) as specified in the FMP and will have this information documented on a daily basis in the fire management office during fire season.  Fire observation monitoring (level 2) is basic information that is collected from all fires to assist with fire management in determining an appropriate management response.  This information is required to complete Stage I of the Wildland Fire Implementation Plan.  

Onsite monitoring of wildland fire use will be implemented if safe and feasible to do so.  In this case, a minimum of two fire effects monitors (at least one qualified as Fire Effects Monitor FEMO and FFT1) will be placed on the fire to take weather observations and observe fire behavior.  All data will be documented on appropriate forms and used to support fire behavior prediction systems and spot weather forecasts.  Other duties may include mapping fuels around the fire and scouting possible holding areas.  

For wildland fire use that have significant potential for growth and/or are expected to be long duration, monitoring plots may be installed in areas of predicted fire spread to monitor short term (level 3) effects.  Natural resource management and fire management staff will investigate the potential for long term monitoring of wildland fire use fires under the park’s Long Term Ecological Monitoring program or the NPS Pacific West Region’s fire monitoring program.

If safety concerns and/or inaccessibility of the fire make onsite monitoring impossible, it may be done from aircraft, remote locations with good view of the fire, and/or by using a RAWS.   

All wildland fire use monitoring information will be stored as part of the Wildland Fire Implementation Plan folder in the fire management office.  All fire monitoring documentation will be kept with the plan, whether originals or photocopies, including slides and/or photos from the fire.  

PRESCRIBED FIRE

All prescribed fires will follow the recommended standards for monitoring as defined in the NPS Fire Monitoring Handbook.  Usually this will include monitoring levels 1, 2, 3 and 4.  The intensity and character of monitoring will vary with the complexity and purpose of each burn.  Initially, this will involve on-site measurements and observations conducted by fire management personnel. Prescribed burn monitoring must determine whether or not the fire is behaving as predicted (i.e., whether or not the fire is burning within prescription parameters) and if resource management objectives are being achieved.  The resource management objectives, monitoring objectives, and variables to be monitored will vary depending on the purpose of the burn (e.g. reduction of non-native species, or removal of invading shrubs, etc.), and will be described in the prescribed fire burn plan.  Where possible, the sample size and other statistical issues will be addressed following the Fire Management Handbook.  In other cases, park staff or outside experts will provide statistical advice.  Where changes in fuels or alteration of habitat are desired, monitoring will continue over a period of years.   All prescribed burns will be evaluated and critiqued by fire and resource management staff soon after burn completion.  Fires that involve long-term effects will have monitoring completed as specified by monitoring protocols. 

Prescribed fires for research purposes may use the research design to monitor the effects of the burn.  Research burns will be monitored on site during the implementation of the burn and immediately after to document first hand fire effects.  Results from the research will be used to assess and develop future management actions. 

All prescribed fire monitoring information will be stored with a copy of the burn plan in the fire management office.  All prescribed fire monitoring documentation will be kept with the plan, whether originals or photocopies, including slides and/or photos from the fire. 

HAZARD FUEL REDUCTION TREATMENTS (MANUAL THINNING AND PILE BURNS)

Hazard fuel reduction treatments will be monitored at levels 1-4 depending on the project size and objectives. No Park Service-wide monitoring standards have been established for hazard fuel reduction projects in the wildland-urban interface areas.   Fuel treatment goals, monitoring goals, and specific monitoring protocols will be identified in the project plan.  All documentation will be stored in the project folder and kept in the fire management office.  
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