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BACKGROUND

In 1994, wildfires on the Wenatchee National Forest burned over 185,000 acres and caused many weeks of impaired air in surrounding communities and air quality standard exceedences in Wenatchee (the only reference monitor location in the area of impact).  When air quality standard exceedences are caused by a natural event, the state must prepare a Natural Events Action Plan (NEAP).  A NEAP was prepared for Chelan County through a cooperative effort lead by the Department of Ecology and including representatives of the Forest Service, Department of Natural Resources, Chelan-Douglas Health Department, and Chelan County Emergency Management.  The Chelan County NEAP has three primary goals; 1) to educate the public about wildfire smoke, 2) to mitigate human health impacts during future wildfires, and 3) to identify and institute best available control measures for smoke.

TRIAL RUN FOR THE NATURAL EVENTS ACTION PLAN

On August 5 and 6, 1998 smoke from the North 25 Fire on the Chelan District of the Wenatchee National Forest appeared to be impacting the communities of Chelan and/or Manson. The Forest notified the Washington Department of Ecology and they responded with a mobile montitoring van, two real time monitors (nephelometers), and two particulate matter samplers.  In addition, the Chelan/Douglas Health District and the Forest Service responded to assist.

Community Exposure Monitoring

One of the concerns that motivated development of the Chelan County NEAP was that during the 1994 wildfires, public questions about their risk from the smoke could not be addressed.  Not only was there no monitoring data to determine just how bad air quality was but no public warning thresholds had been established.

National Ambient Air Quality Standards (NAAQS) (Table 1) have been established by EPA at a level to protect human health including the most sensitive members of the population.  The pollutant of particular concern from fires is particulate matter, especially the very small, respirable variety.  PM10
 and PM2.5
 are the regulated pollutants of concern emitted during a wildfire event.  The Department of Ecology is the agency in Washington with primary responsibility for monitoring public exposure to pollutants.

Table 1:  National Ambient Air Quality Standards for particulate matter.

 

PM2.5
PM10



(micrograms per cubic meter)

24-hour average
60

150

Annual average
15

50

In addition, the NEAP established three public health advisory levels (Table 2) based on the severity of monitored PM10 concentrations and appropriate warnings to be issued by the Chelan/Douglas Health Department when these triggers are exceeded:

Table 2:  Public health advisory levels established in the NEAP.


Level 1
Level 2
Level 3


Air Pollution Alert
Air Pollution Warning
Air Pollution Emergency
24-hour average
75






4-hour rolling average
100
150
400

1-hour average
150

Each of the triggering levels has an associated public warning that the Department of Health can issue.

In the case of a Level 1 Health Advisory, the Department of Health will recommend:

"All individuals with pre-existing lung or heart disease should contact their physician for specific advice and try to remain indoors with doors and windows closed, and avoid excessive exertion and exposure to tobacco smoke and other respiratory irritants.”…“All individuals should avoid vigorous outdoor activity."

In the case of a Level 2 Local Air Pollution Warning, the Department of Health will recommend:

"All Level 1 air pollution advice remains in effect.  In addition individuals with chronic respiratory and cardiac conditions should be advised to evacuate to a "smoke-free" site”…  “All other individuals should try to remain indoors, with doors and windows closed, and avoid excessive exertion and exposure to tobacco smoke and other respriatory irritants."

In the case of a Level 3 Local Air Pollution Emergency, the Department of Health will recommend:

“Healthy individuals who choose to remain in the community should stay indoors, keep windows and doors tightly closed, reduce activity, avoid exposure to tobacco smoke and other respiratory irritants, and conserve energy.  Persons that are uncomfortable should be advised to move out of the area or to a predesignated "clean" site.  Those individuals with respiratory and/or cardiac problems, the elderly, infirm persons, and yound children should also be relocated to the "clean" site following careful screening by health care providers."

MONITORING DATA FROM THE NORTH 25 FIRE, TWENTY-FIVE MILE CREEK LOCATION

The two realtime particulate samplers (nephelometers) were located at the Twenty-five Mile Creek State Park and in the community of Chelan at the Chelan Ranger Station.  The Twenty-five Mile Creek State Park was chosen as a location because it defined the point where members of the public had closest access to the fire and where public exposure to smoke would be the most severe.  Some of the homes in the area had been evacuated at one point due to the threat from the fire.  Chelan was chosen because of the concentration of people.

Monitoring began about 8pm on August 7 and continued through August 11 when particulate levels dropped below concern thresholds at Twenty-five Mile Creek.  Each of the 4 nights monitored at Twenty-five Mile Creek showed smoke building to high levels during the late evening and very early hours of the morning and then dispersing quite rapidly by about 9am (Figures 1-4).  The monitored smoke concentrations triggered issuance of level 3 air pollution emergencies on three consecutive days for the area surrounding Twenty-five Mile Creek.  The monitoring equipment deployed in the town of Chelan did not operate properly on August 7 or 8 so no comparison could be made but visual observations indicated the smoke was never close to what was being measured at Twenty-five Mile Creek.
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August 8-9, 1998 
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August 9-10, 1998
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ROLES AND RESPONSIBILITIES

The success of the North 25 fire monitoring effort relied on the cooperative efforts of all agencies involved.  The experience can be used as a guide for future Forest Service involvement in efforts of this sort.

Forest Service Resource Managers

Forest Service employees from the local forest and district along with the zone air quality specialist provided support to the effort.  These resource managers contributed to the success of the effort by:

1)  notifing Department of Ecology of the wildfire and possible smoke episode,

2)  providing local knowledge of viable monitoring locations,

3)  providing an interface with the fire organization and the local district office for the Department of Ecology, 

4)  making computers and office space available to the Department of Ecology and others supporting the monitoring effort, 

5)  modeling smoke dispersion using the model NFSPuff.

Fire Organization

The fire organization contributed to the success of the effort by providing:

1)  local expertese on smoke movement in the Lake Chelan area,

2)  access to the fire weather meteorologist for prediction of upcoming smoke dispersal conditions,

3)  information about fire behavior predictions and planned burnout operations,

4)  aerial reports of smoke movement.

FIREFIGHTER EXPOSURES

Firefighter exposure to smoke became an issue of concern since the Twenty-five Mile Creek State Park was being used as a fire camp during the time when very high particulate concentrations were measured overnight in the area.  Crews of firefighters were coming off of long shifts fighting the fire only to sleep in the smokey air of Twenty-five Mile Creek.

Workers are protected by OSHA (Occupational Safety and Health Administration) standards rather than NAAQS while at work.  OSHA standards allow workers to be exposed to 5,000 ug/m3 of respirable particles
 averaged over an 8-hour shift.  Both the particulate cut point and the averaging time is different but obviously OSHA standards allow a much higher exposure than NAAQS.  But OSHA standards are based on workers on an 8-hour shift, 5 days per week.  The allowable exposures rely on the assumption that workers will spend 16-hours per day breathing clean air to allow them to recover from the exposures experienced at work.  Obviously, this is not always the case in a fire situation where firefighters work shifts as long as 16 hours and spend any free hours at fire camps that are often smokey.  Reduction factors can be calculated for exposure limits when shifts do not fit the standard but this method is not recommended for 24-hour continuous exposures.

In addition to inhalable particulate matter, toxic air compounds and respiratory irritants are present in smoke at great enough concentrations to be considered too.

Firefighter Exposure Recommendations

The Forest Service has a responsibility to do what we can to protect wildland firefighters from potential health and safety hazards.  Smoke exposures from fighting wildfires can pose both short- and long-term impacts.  The following steps should be taken to properly protect firefighters:

1) Guidance for 24-hour continuous exposure to respirable particulate matter.  The National Research Council Committee on Toxicology has developed 24-hour exposure limits for selected airborne pollutants but not for particulate matter.  The Forest Service should promote the need for a health-based standard for workers continuously exposed to particulate matter 24-hours a day for many days.  Until such scientifically based guidance can be developed, a panel of experts should be called upon to come up with interium recommendations based on current knowledge.

2) The Forest Service should start routine air monitoring in fire camps.  This would require a realtime continuous monitor such as a nephelometer and a laptop computer to download the data once every 24-hours and someone trained in operation and interpretation of the data.  A nephelometer such as that used for the 25-mile Creek monitoring costs about $5,000.  The operation, maintance, and interpretation of data can be learned in a day.

3) Fire camp air quality should be considered when making decisions about where to house firefighters.  Alternative locations should be established if a fire camp is found to have dangerously unhealthy air.

4) Existing information about monitoring firefighter exposures during work shifts
 should be employed and integrated with fire camp monitoring so 24-hour exposures can be known.

5) Raise awareness with firefighters of the potential hazards of acute smoke exposure and methods to assess and avoid overexposure.  A hazard awareness training package could be developed and integrated into the annual firefighter training package.

�PM10 is particulate matter less than 10 microns in diameter.


�PM2.5 is particulate matter less than 2.5 microns in diameter.  


� OSHA defines respirable particles as PM3.5 making difficult an exact comparison with PM2.5 or PM10 NAAQS.


� Sharkey, Brian, ed. 1997. Health hazards of smoke: recommendations of the April 1997 Consensus Conference.  Tech. Rep. 9751-2836-MTDC. Missoula, MT: U.S. Department of Agriculture, Forest Service, Missoula Technology and Development Center. 84 p.





