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I.
INTRODUCTION
Since the first PM2.5 National Ambient Air Quality Standards (NAAQS) were adopted in 1997, Missoula County has collected PM2.5 data in the Missoula valley.  To verify that air quality in other parts of the county was below the PM2.5 NAAQS, sampling was conducted in the Frenchtown, Milltown and Seeley Lake areas with the Seeley Lake PM2.5 sampling starting in 2005.  At that time, all of Missoula County appeared to be in compliance with the 1997 PM2.5 NAAQS (daily standard of 65 micrograms per cubic meter (ug/m3) and annual standard of 15 ug/m3).
When the Environmental Protection Agency (EPA) revised the daily PM2.5 NAAQS to 35 ug/m3 in 2006, large parts of western Montana, including the mountain valleys of Missoula County, were close to exceeding the daily PM2.5 NAAQS.  PM2.5 saturation studies done throughout western Montana have shown smoke from wood combustion to be the primary source of PM2.5 air pollution in the winter.  
Seeley Lake is a small community in a narrow mountain valley located north of Missoula.  As is common in rural, forested areas, many residents rely on woodstoves to heat their homes.
  Like many parts of Montana, the Seeley Lake area is prone to frequent temperature inversions.  Until 2010, Seeley Lake had not been subject to Missoula County woodstove regulations, primarily because the population is small, development is dispersed and the airshed is distinct from the Missoula Valley with its historical violations of particulate matter standards.

In 2006 and 2007, 24-hour PM2.5 concentrations over the daily NAAQS of 35 ug/m3 were measured at the Fire Station site in Seeley Lake.  In 2009, the Missoula City-County Health Department (Department) and the Montana Department of Environmental Quality (DEQ) installed a new continuous PM2.5 monitor in Seeley Lake which reported hourly data on a near-real time basis.  The results from this new monitor gave the Department and the local community more information about Seeley Lake’s air quality, and provided information for calling air pollution alerts and requesting voluntary reductions in woodstove use during inversion conditions.  The new PM2.5 monitor, a non-reference method MetOne® BAM 1020 (BAM), was installed near the elementary school at a location meeting all of EPA’s siting criteria.  A monitor or sampler that has been designated a reference or equivalence method by the EPA can be used to determine compliance with national air quality standards while information from a non-reference monitor, while still accurate, might not be used to determine compliance with a standard.  For cost effectiveness and increased mobility, non-reference method monitors or samplers which have not received the EPA reference/equivalence designation are frequently used for studies or temporary monitoring. The School BAM PM2.5 monitor is also located in a residential area where many of the homes are heated with wood-burning appliances.
Data collection at the School site started in mid-November, 2009.  Within the last month and half of 2009, there were 19 days where the value of the daily PM2.5 samples averaged greater than the 24-hour NAAQS of 35 ug/m3.  Between January 1 and March 18, 2010, there were 21 days were the PM2.5 concentrations were over the 24-hour NAAQS; a clear indication that the daily standard is being exceeded at this location. (See Figure 1)
[image: image1.emf]Figure 1.  Seeley Lake School PM2.5 Data
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However, data collected concurrently at the Fire Station site a ½ mile away was considerably lower than the concentrations measured at the School site.  (See Figure 2)  Note: the samples at the Fire Station were collected once every three days by the Federal Reference Method (FRM) filter based BGI samplers, not continuously like the School site.

At various venues, the Health Department, DEQ and Seeley Lake residents discussed possible reasons for discrepancies in the PM2.5 data collected at the two monitoring sites.  One question concerned the accuracy of the BAM monitor at the School site.  DEQ evaluated the accuracy of the School BAM by first co-locating an eBAM with the BAM at the School site, and then later co-locating the eBAM with the BGI samplers at the Fire Station site.  The eBAM is a mobile non-reference method continuous particulate sampler that operates on the same principles as a BAM.  The results of those co-located comparisons are presented in Figure 2.  The eBAM values were in excellent agreement with the other PM2.5 values from both sites, confirming that the data collected at the School site is accurate. 

[image: image2.emf]Figure 2.  School and Fire Station Site Comparison with eBAM Collocation
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In Figure 2, the Fire Station samples were collected over a 24 hour period once every three days by the BGI filter based samplers.  On the other hand, the BAM and eBAM are continuous monitors producing hourly averages so that 24-hour averages were collected each day.  The break in the blue and pink lines show when the eBAM was moved from the School to the Fire Station site.

Seeley Lake residents also voiced concerns that emissions from woodstoves in nearby houses may be unduly influencing the monitor at the School site and that the data from the School site didn’t represent the air quality in the rest of Seeley Lake.  Department staff performed several visual smoke assessments in Seeley Lake during the winter of 2009-2010.  They observed the thickest smoke near the elementary school and in the neighborhood immediately south of the School site.  Smoke levels appeared clearly lower in other parts of the community such as at the high school, the golf course, the start of Boy Scout Road and the start of Morrell Creek Road north of the School site.

On April 7, 2010, the Department conducted a visual woodstove/fireplace/pellet stove chimney survey in the residential neighborhood just south of the elementary school.  The second attached map outlines the survey area and it is the most densely populated part of the Seeley Lake community.  In approximately a 16 square block area or a ½ square mile, the survey revealed 50 residences with chimneys and five residences with a second chimney for a total of up to 55 woodstove/fireplace/pellet stove chimneys in the survey area.

The high PM2.5 values measured at the School site probably represent a neighborhood effect and likely do not accurately represent regional air quality.  The PM2.5 values at the School site fluctuate rapidly.  The highest concentrations occur at night and clear out quickly during the morning when the inversions typically break.  What appears to be a high number of woodstoves in a few blocks produces enough pollution to generate high PM2.5 concentrations over the short-term.  Plus, the stagnant atmospheric conditions do not appear to last long enough in Seeley Lake to produce the more uniform distribution of elevated PM2.5 concentrations commonly seen at other areas of western Montana.

II.
STUDY PURPOSE AND SCOPE

PM2.5 is generally considered a regional pollutant with a fairly uniform widespread distribution.  However, the limited data from Seeley Lake shows very different PM2.5 concentrations at two sites which are only a ½ mile apart.
Some important factors considered when designing this study include:

1. When compared to the Fire Station site, PM2.5 levels are clearly higher at the School site.  While PM2.5 values at the two sites rise and fall together during the winter months, the School site values are always considerably higher.

2. The hourly PM2.5 data collected at the School site improves dramatically on most days.  This decrease in the PM2.5 concentrations usually occurs by 11:00 am and seems to indicate atmospheric inversions typically break up daily in the Seeley Lake.

3. On April 7, 2010, a visual survey of woodstove/fireplace chimneys showed high numbers of wood burning devices in the residential neighborhood just south of the School site.

4. Wind data collected at the School site indicates high PM2.5 levels occur when there are very slight breezes from the south.  On average, the wind direction at the School site is from the south or south east.  Based on this wind data, air appears to flow from the School site toward the Fire Station site in the winter.

5. Several visual assessments of smoke plumes during the winter of 2009-2010 seem to indicate thicker amounts of smoke in the vicinity of the School site and the neighborhood immediately to the south as compared to other locations in Seeley Lake.  While high emitting woodstoves (as indicated by the amount of smoke) were found scattered throughout the Seeley Lake community, the highest concentration of high emitting woodstoves was observed in the neighborhood immediately south of the School site.
Based on visual observations and the evidence collected at the two Seeley Lake PM2.5 sites, the high PM2.5 levels monitored at the School probably represent a neighborhood effect and do not represent an accurate picture of the regional air quality.  Stagnant atmospheric conditions do not appear to last long enough in the Seeley Lake area to produce the uniform PM2.5 distribution seen at other locations in western Montana.  However, the large number of highly polluting woodstoves with in a few square blocks near the School creates high PM2.5 levels in that neighborhood.
Because the Fire Station and School sites have produced such different PM2.5 values, it’s important to clearly define the scope of the air quality problem in Seeley Lake.  This study is designed to evaluate the following hypotheses:
1. The 24-hour average PM2.5 concentrations exceeding the daily NAAQS are confined to a few neighborhoods or possibly only one neighborhood. 
2. The 24-hour average PM2.5 concentrations which exceed the daily NAAQS are confined to only a few areas located in or near a few neighborhoods which contain a large number of woodstoves.
3. The winter PM2.5 levels in the rest of the local region are generally less than the daily PM2.5 NAAQS.
Testing these hypotheses will help the Department and the local community to more precisely identify and address the air quality issues in Seeley Lake.
To summarize, the purpose of the Seeley Lake PM2.5 Saturation Study is to characterize the PM2.5 distribution in the local area, determine based on visual observations and data collected if the PM2.5 monitor at the School site is most likely measuring the effects of woodstove operations in the local neighborhood, and determine if other neighborhoods have high PM2.5 concentrations.  As mentioned earlier, chemical mass balance studies in western Montana have shown that woodstoves are the primary source of winter PM2.5 air pollution.  Based on these chemical mass balance studies, sources of PM2.5 present in Seeley Lake and visual observations taken, wood stove smoke is the primary source of PM2.5 in Seeley Lake also.
III.
GOALS

The project goals are as follows:
· Determine PM2.5 distribution and levels in November when outdoor slash burning is still allowed.
· Determine if there is one maximum concentration “neighborhood” PM2.5 site or if there are other areas with high PM2.5 levels in the Seeley Lake area during the winter months.
· Determine winter time PM2.5 levels in other parts of the Seeley Lake community where there are not large numbers of operating woodstoves.

· Collect quality data to assess population exposure to PM2.5.
· Collect quality data for future use in determining potential PM2.5 episodic air quality control plan boundaries.
· Collect quality data for public education and outreach activities.
· Attempt to define a representative location for a continuous monitor in this valley.
· Attempt to identify patterns of air movement within the valley.

IV.
MONITORING NETWORK
The study will run from October 15, 2010, through March 31, 2011.  This time frame includes the last part of the outdoor burning season which ends on November 30th.  Since exceedances of the daily PM2.5 NAAQS are uncommon after mid March, the majority of the “high PM2.5 season” will be covered.

The monitoring network will consist of the existing BAM 1020 at the School site and six eBAM samplers placed throughout the Seeley Lake area.  Since the PM2.5 levels for the Fire Station site are known, an eBAM will not be located there.
Higher PM2.5 values were measured in 2010 at the School site when wind, as measured by the met station installed at the School site by DEQ, was from a southerly direction.  The average wind direction was also from the south or southeast which is why high PM2.5 levels were common at the School site.  Generally, wind will flow down valley under inversion conditions which means wind should come from a northerly direction in Seeley; wind at the School site goes opposite of the expected direction.
To determine if there is up or down valley PM2.5 transport, an eBAM with a wind speed and wind direction met station will be located south and north of the community.  This way it may be possible to determine if the air generally flows “down valley” to the south as expected or if there is some northerly air flow in the Seeley Lake area.  Based on data collected during the study, eBAMs may be moved as the study progresses.
Site locations for the eBAMs described below are approximate and may vary based on permissions received and electrical power availability.  As the study progresses, the eBAMs may be moved to other sampling locations based on the data collected.  Movement of the samplers will be mutually agreed upon between the Missoula City-County Health Department and Montana DEQ.  The proposed site locations for the eBAM samplers are: 
1. North end of Seeley Lake, Forest Service Ranger Station - a location 1.5 miles north of the School site to cover the north side of the community.
2. South of Seeley – The Barn near Double Arrow Ranch and Golf Course.
3. Airport - several houses in this area may produce enough home heating emissions to generate high PM2.5 concentrations in the neighborhood.  Plus, the airport is located above valley floor at a higher elevation and this location covers the east side of town.
4. Wood waste landfill – in Seeley and south of the chimney survey.
5. Boy Scout Road – a location between Boy Scout Road and the Lake.
6. “Dogtown” – a site south of Pyramid Mountain Lumber because this neighborhood potentially contains a high number of houses with wood stoves.
The approximate locations of the monitoring sites are shown on the attached map.

As part of the study, visual air pollution observations will be made when ever Department personnel are in the area.  Observational data collected will include notes on visibly high smoke areas, obvious sources of PM2.5 emissions and whether an inversion appears to be present.  Major outdoor open burning activities will be tracked by the Department through the Montana Idaho Smoke Management Unit web page and burn activities will be noted on a form prepared by the Health Department.
The outdoor open burning season is closed by December 1 each year.  The data collected just before and after December 1 will be analyzed in an attempt to quantify the effects from outdoor burning on ambient PM2.5 concentrations.  Because woodstove use starts well before December 1 each year it may be difficult to completely separate the effects from these two sources.  To help differentiate them, the Department will track major outdoor burning, look at the time of high readings (most outdoor burning is a daytime activity but can smolder into the night and woodstove use typically increases starting at 5 pm), and compare simultaneous readings from the eBAM samplers.  The Department expects outdoor burning to have a more regional effect while woodstoves may have a more neighborhood effect.
V.
MONITORING METHODS

At the temporary monitoring sites, portable BAM samplers will produce PM2.5 data reported in hourly average format.  Even though the eBAM samplers are not reference (FRM) or equivalence (FEM) rated, DEQ has operated eBAMs alongside FRM/FEM rated monitors in studies at Butte, Libby, Belgrade and the Bitterroot Valley, and recognizes the slight bias inherent in the eBAM results.
VI.
DATA HANDLING

At the temporary sites, the eBAMs will be outfitted with cellular modems and the data will be polled from DEQ’s main office in Helena using MetOne® software.  PM2.5 data from the existing School site will be processed according to standard DEQ quality assurance and quality control (QA/QC) protocols.
VII.
AGENCY INVOLVEMENT
The Department will contact homeowners and businesses and arrange for the specific monitor locations, for electric service to power each monitor, and for regular access to each site for maintenance.
DEQ will install, operate, maintain, and remove the monitoring equipment.  DEQ will download the data and conduct the appropriate QA/QC checks.  Both the Department and DEQ will analyze data.
VIII.
CONCLUSION AND BENEFITS
The Department is responsible for the final analysis of the data and generating a final written report summarizing the results of the saturation study.  The information will be used for public education purposes and presented to interested parties in Missoula County and throughout Montana.  The results may be used, as needed, to develop boundaries for a potential Seeley Lake PM2.5 non-attainment area and a local episodic air pollution control plan.
� 2000 Census reported 30.6% of Seeley Lake homes heat with wood, second only to propane.
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