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Monitoring and Forecasting Work Group

Summary of Workshop Discussion

Several key points were identified during the first day meeting as needing further discussion and formulation to allow for successful smoke monitoring.  These points were:

· appropriate equipment

· monitoring strategies and protocols

· who provides / deploys / operates the equipment

Equipment

Baseline exposure data is obtained from established regular monitoring sites where available for comparison with elevated smoke conditions.  The work group agreed that PM2.5 is the appropriate metric for assessing effects of combustion generated particles.  

Optical methods offer ease of deployment and operation.  Nephelometers are considered the best monitoring tool because of their ease of use and consistency.  A strong recommendation was made to avoid heated inlets and other conditioning of the sample air stream.  Along with PM monitoring, we should consider measuring CO concurrently to assess the correlation.  In addition to the real-time optical monitoring, filter samples need to be collected for future analysis and speciation even if this analysis is not conducted immediately.  The nephelometer measurements need to be regularly compared with gravimetric sampler results for validation.  

A low-cost version of the UC-Davis/CARB continuous particle analysis sampler is being tested at Lake Chelan for the Forest Service

Strategies and Protocols

Montana DEQ has PM2.5 monitors in towns of 3,000 to 4,000 during the summer season.

Univ. of Montana has one year of sampling data at two locations in the Missoula area.  It ran PM2.5 speciation monitors every 12 days, but is ready for fire episodes this summer with a daily schedule of monitoring.  A PUF sampler is used for the SVOCs; the 24-hr integrated sample is analyzed by GC/MS.  The group discussed that 12-hr sampling may be needed for PM2.5 and associated measures.

A focus on either rural populations or larger population centers was discussed.  Among the concerns raised were the location where effects are likely to be more severe.  The role of assessing cumulative impacts compared with very short-term exposures was noted and discussed.  The monitoring plans could be health-based, or might simply be formulated to capture high concentrations regardless of the population exposed.

Who:  the Logistics

States are not going to respond if they are liable for supporting projects outside their borders.  We should look for an EPA role when considering a regional outlook for these impacts.  State and local agencies have some equipment for special studies in areas heavily affected by wildfire smoke but may not be able to provide additional operating personnel without compromising other monitoring.  The federal land managers may be able to help especially with their contingent of seasonal workers added to agency staff.

Discussion on the second day of the workgroup meeting focused on selection of a location and fire conditions in which to monitor.  The NW forecasting consortium that integrates meteorology and air quality was cited as an example of how to use forecasting tools for the region and identify areas of high fire danger.  

Selection criteria for locating a community health impacts study were proposed to include:

· multiple fire starts in close proximity

· valley topography with inversion potential

· type I team mobilization  

· acres burned per day above some threshold _____

The effect of elevation in placement of monitors was recognized as a key factor given likely confining topography that leads to dense smoke in the valley floor.  Health impact warnings are an important part of the monitoring program, and we need to be able to respond to residential needs for health impact information in the absence of close by monitors.  Qualitative measures to convey to the concerned public must be consistent among various monitoring teams with different goals or objectives.  We may be able to accomplish two goals with one set of monitors; health-based exposure studies, and an advisory network of monitors for public health alerts.  However, agency personnel expressed a strong interest in placing any health advisory monitor where the exposed population is located regardless of the needs of an investigative study. 

Combining the NIFC data and other forecasts can allow us to select a location for further study or to "guess" at where the wildfire smoke impacts are likely to occur.  The need to inform people about health endangering situations could have a down side in tourist dependent areas that are especially concerned about bad press.  

We don’t know if there is a fire event duration too short to be of a health concern.  However, from a logistical viewpoint, there is a duration too short to be worthwhile for conducting studies of health impact assessment through exposure monitoring.  The key to success is to select a place that maximizes the chance for fire smoke impacts near by where those impacts are likely to last for awhile.  The most accurate information from fire forecasting can be obtained with 3 – 5 days lead time.

We can link our study set up with the fire deployment centers, which send lots of people and provisions to many locations.  However, the PM Center needs to go to nearby populated areas affected by smoke, not to the front lines of the fire.

We don’t want to count on a repeat of 2000 fire season, yet the conditions are in place for a dry, hot burning season.  Planning must consider there is a high degree of variability in the fire season.  Some years fires occur early, other years late in the "fire season".

Co-pollutant problems, especially CO and O3, were discussed briefly and the group generally agreed that measuring these co-pollutants is an important part of the study to ensure that observed and measured effects are occurring because of PM2.5 or some combination of other pollutants.  The recognized challenge of an exposure monitoring study in wildfire smoke conditions is to ensure that the response of a few people will be relevant to general responses in the larger population.

Lists of Resource Materials.

(I) * Resources to Help Assess When to Dispatch Smoke Monitoring to Wildfires (provided by Janice Peterson, USFS, MBSNF)

Current Fire News 

The National Wildland Fire Situation Report, the “sit” report, provides a description of every active large wildfire (>100 acres) in the country along with a status report including resources assigned.  Look for assignment of Type 1 teams as a rough indication of longer duration, higher complexity fires although fires with Type 2 teams may also be of interest.  Fires with area commands are the largest and most complex.

The Wildland Fire Update summarizes much of the same information as the Sit report along with links to local information when available.  

The Morning Report is another source of information about current fires. 

Fire news through the Geographic Area Coordination Centers (GACC’s) may provide more detailed information about individual fires than the national reports provided by the links above.  Each of the GACC sites is unique but fire intelligence reports are generally easily found.  Some of the GACC sites also provide detailed maps of individual fires and news of incident command team assignments.

Current maps of large fires (>100 acres) are available from GeoMAC (Geospatial Multi-Agency Coordination Group), including the ability to zoom to a specific fire.  The National Interagency Fire Center also provides a basic map of all large fire locations.   

Satellite images of fires provide general location information and a good visual of how much smoke is being produced.  Note this is not necessarily a good way to assess ground level smoke concentrations. 

Probability of New Starts

Weather variables, fuel types, and fuel moisture conditions are factored into the calculation of fire danger and to produce a national map of observed (today’s) fire danger class and forecast (tomorrow’s) fire danger class.  Many of the components used to calculate fire danger can be accessed here.

Lightening occurrence maps can show where lightening may have been the source of a new fire.

The probability of a lightening strike turning into a new fire is highly dependant on the moisture conditions in the area.  The National drought monitor map gives a national overview.  The following drought indices may be more useful:

· The Palmer Drought Severity Index (PDSI) was originally designed as an agricultural tool to assess moisture in homogenous soils.  Because of its availability for more than 40 years, it has become well established and widely used.  However, its use as a tool to assess drought nationally, regardless of soil type, does not give an accurate assessment of long-term drying in all areas.  Nonetheless, it is a reasonable “first glance” indicator of near-term (approximately 12 months) dry conditions.

· Keetch-Byrum Drought Index  (KBDI) is a number representing the net effect of evapotranspiration and precipitation in producing cumulative moisture deficiency in deep duff and upper soil layers.  It relates to the flammability of organic material in the ground.  KBDI has been shown to be a good predictor of fire severity in the humid environment of the southeastern United States.  

· The most recent index of drought conditions is the Standardized Precipitation Index (SPI).  The SPI is determined by first mathematically transforming precipitation values into a near normal distribution.  A long-term mean is then subtracted from each value, and the “anomaly” is divided by the long-term standard deviation.  This method produces a distribution with a long-term mean of zero and a standard deviation of one.  This has the benefit of allowing a SPI value from any location to be compared to values at any other location (e.g., the typically wet Pacific Northwest and dry desert southwest).

Likelihood of Long Duration Fires

The likelihood of long duration fires/smoke impacts is related to vegetation type.  (Note especially the location of timber-types (greens/blues/aquas) on the map.)  

Fire Weather Forecasts

The National Fire Weather page provides an access point for fire weather forecasts from around the country.

Further Information

Lots of background information about the National Fire Danger Rating System, fire danger prediction, fuel models, indices, etc. is found here. 

Definition of a Few Important Terms

CONFINE - Confinement is the strategy employed in appropriate management responses where a fire perimeter is managed by a combination of direct and indirect actions and use of natural topographic features, fuel, and weather factors.

CONTAINMENT - (1) Completion of a control line around a wildland fire and any associated spot fires which can reasonably be expected to stop the fires spread. 

CONTROL - To complete a control line around a wildland fire, any spot fire therefrom, and any interior islands to be saved; burn out any unburned area adjacent to the fire side of the control lines; and cool down all hot spots that are immediate threats to the control line, until the line can reasonably be expected to hold under the foreseeable conditions. 

National Preparedness Levels

· Preparedness Level I: No large fire activity nationally. Most Geographic Areas have low to moderate fire danger. Little or no commitment of National Resources.

· Preparedness Level II:  One Geographic Area experiencing high fire danger.  Numerous Class A, B, and C fires are occurring and a potential exists for escapes to larger (project) fires. Minimal mobilization of resources from other Geographic Areas is occurring. The potential exists for mobilizing additional resources from other Geographic Areas.

· Preparedness Level III:  Two or more Geographic Areas are experiencing incidents requiring a major commitment of Notional Resources.  High number of fires becoming Class D and larger, Additional resources are being ordered and mobilized through NICC, Type I teams are committed in two or more areas, or 300 crews are committed nationally.

· Preparedness Level IV:  Two or more Geographic Areas experiencing incidents requiring Type I teams. Competition exists for resources between Geographic Areas. 450 crews or nine Type I teams committed nationally.

Preparedness Level V:  Several Geographic Areas are experiencing major incidents which have the potential to exhaust all Agency Fire Resources.  625 crews committed nationally.

(II) * Andy Trent:  Evaluation of Real-time monitors in Hamilton and Missoula during 2000 wildfires.

This testing of real time PM monitors is part of an ongoing evaluation program.  In a prior lab study, the nephelometers overestimated the mass concentration compared with the FRM gravimetric monitor (based on manufacturer recommended relationship between visibility and concentration).

The instruments tested and compared to the BGI FRM were :


Radiance Research nephelometer

MIE data RAM

Optec NGN-3 nephelometer

Met One GT-640 

The comparison study determined that the different types of instruments show very good agreement and can be used interchangeably given the correction curves for the instruments relative to the FRM gravimetric method.  Unless fundamental source and type of fine particles changes, the light scattering instruments will perform very well over a wide range of concentrations.  

Recommendations 

Use nephelometers for measuring fine particle mass via light scattering.  One needs to calibrate the nephelometers with the appropriate curve for the type of source, since forest fire smoke has a different correction factor than smoke from a different source such as burning wheat stubble. 

A community-based health advisory monitor should be located near the exposed population.  For health effects exposure study, consider having a mobile monitoring van ready to go and wait for the right conditions.

Selection criteria for locating a community health impacts study:

· multiple fire starts in close proximity

· valley topography with inversion potential

· type I team mobilization  

· acres burned per day above some threshold to be determined

Develop a list of candidate cities for monitoring based on past history of fires and current danger as represented by the various dryness indices.  The NIFC in Boise can help with important information not easily obtained: 


Fire severity


Forecasting of likely conditions


Fire camps information

Items for follow-up 
Complete the network of contacts in the Forest Service in those areas of interest for PM Center study where fire potential is high.  

Plans for further action (including who and when)

For better coordination of efforts, update the guide to monitoring in northwest forests. (who?)

Obtain additional monitors as needed to and coordinate with the local agencies in area of selected study area to maximize the sharing of useful data and coordination of monitoring schedules. (Sally Liu, Tim Gould, and technicians)

Obtain data on visibility from airports throughout northern Rockies and use to assess which locations have a high degree of probability for wildfires in the summer season. (Sally Liu, Tim Gould and technicians)

PM Center investigators and staff, including Tim Gould, Sally Liu, Tim Larson, and Carol Trenga, will check the status reports on fires and use the monitoring decision resources described above along with consultation with Forest Service wildfire experts to select a suitable location for field monitoring. 
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