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Chapter 2  

Issue – Air Quality

Broadcast, understory, and pile burning associated with the Bozeman Municipal Watershed Project may temporarily increase PM2.5 levels along residential areas and roads.  Smoke from the Bozeman Municipal Watershed Project may temporarily obscure visibility along the Hyalite Creek Road.  Smoke may temporarily approach pose nuisance levels to residences near the WUI areas on the north side of the project. 
Indicator:  Smoke in as measured in PM2.5 in tons of total emissions, tons/day, and in downwind concentrations in ug/m3. 

Concern: Increased smoke from understory and pile burning could reduce visibility along the Hyalite Creek Road. 

Scale of Analysis:  The geographic and temporal scale of the air quality analysis consists of air quality modeling of each burn at 0.1 mile to 5.0 miles with consideration to sensitive receptors at private residences at the mouth of Bozeman Creek and Hyalite Creek.  
Chapter 3  

Affected Environment 

Air quality within the Bozeman Municipal Watershed area is excellent with very limited local emission sources and consistent wind dispersion.  Existing sources of emissions in the area Bozeman Municipal Watershed area include occasional construction equipment, vehicles, road dust, residential wood burning, wood fires, and smoke from logging slash disposal.  Emissions are very limited with no local visible sources of impairment. Wind dispersion throughout the Bozeman Municipal Watershed area is robust, with no visible inversions or localized concentrations of emissions.   Down valley drainage is frequently robust during nighttime and early morning hours, particularly at the mouth of Hyalite Creek and Bozeman Creek.  The Bozeman Municipal Watershed area is primarily within the central part of Montana airshed 8A (Montana DSL, 1988, p D-15).  The entire Bozeman Municipal Watershed area is considered to be in attainment by the Montana DEQ.  The nearest non-attainment area is Butte for PM10 (84 miles to the west).  All of the area and the entire Gallatin NF is a Class II (for PSD purposes). The nearest Class I area is Yellowstone National Park which is 33 miles to the south.   

No specific information is available concerning existing air quality within the Bozeman Municipal Watershed area.  The Montana DEQ has estimated that for southwest Montana a PM10 background of 5 ug/m3 (annual average) is appropriate.  The Environmental Protection Agency (EPA) AIRS database http://www.epa.gov/air/data/reports.html  includes PM10 data for Bozeman.  Average PM10 values in Bozeman were 19 ug/m3 in 1998, 21 ug/m3 in 1999, 20 ug/m3 in 2000, 18 ug/m3 in 2001, 19 ug/m3 in 2002, 17 ug/m3 in 2003, 15 ug/m3 in 2004, and 16 ug/m3 in 2005.  Maximum measured PM10 at Bozeman was 51-89 ug/m3, with no excedances of the PM10 150 ug/m3 hourly standard.  The highest PM10 values for Bozeman occurred in the widespread wildfire years of 2000 and 2001.
The nearest non-attainment areas is Laurel and Billings (110 miles and 127 miles east of the project area) which have 7 major S02 and particulate sources including the Exxon oil refinery, Conoco oil refinery, Montana Power coal fired electric power generating facility, Western Sugar beet factory, Yellowstone Energy Limited Partnership coke fired cogeneration power plant, Montana Sulphur and Chemical sulfur recovery facility, and the Cenex oil refinery. The Billings and Laurel sources are currently permitted for 1,928 tons of PM10/year and 16,481 tons of S02  year.  Currently Billings is in non-attainment for carbon  monoxide and S02 and Laurel is in non-attainment for S02.  The predominant west to southwest winds carry most of the Billings/Laurel emissions to the east and away from the project area.   No other sources of industrial emissions occur in the analysis area other than very small local sources. 

The major source of emissions in the Gallatin valley is the city of Bozeman with vehicle exhaust, wood burning smoke, and road dust although both communities are in compliance with National Ambient Air Quality Standards (NAAQS).  Smaller amounts of emissions occur from Belgrade and Three Forks/Willow Creek and from vehicles on Interstate 90 and Highways 191 and 345.   The main permitted industrial source in the Gallatin valley http://www.epa.gov/air/data/reports.html  include the Jell Group at Belgrade (paving mixtures and blocks),  Holcim Inc. at  Three Forks (cement),  Luzenac America (Three Forks), and the Montana State University central heating plant.  These 4  sources combine for a permitted 450 tons of PM10/year and 193 tons S02  year  which are small amounts of industrial emissions compared to the Helena or Billings/Laurel areas.  Bozeman emissions visibly do not impact the Bozeman Municipal Watershed area and area usually dispersed by predominant and robust W and SW wind direction.   Evening down air drainage from the north end of the Gallatin valley, however, frequently carries Bozeman emissions north and west.  This process is particularly noticeable in the winter when inversions frequently constrain mixing heights over Bozeman and the emissions drift down the Gallatin valley toward Belgrade.  Other types of emissions in the Gallatin valley include vehicle and agriculture equipment exhaust, road dust, wood smoke from residential, smoke from pile burning, broadcast burning, and wildfires.   Regional wildfire smoke has accumulated within the area during periods of extensive wildfire activity in 1988, 1994, 2000, 2005, and 2006.  The prime source of wildfire emissions is from central and southern Idaho, and SW Montana.  Smoke can also impact the Bozeman Municipal Watershed area from large wildfires in Yellowstone National Park as occurred in 1988. 

Generally the project area does not develop temperature inversions, which trap smoke and reduce smoke dispersal.  Dispersion of emissions within the project area is very high due to the mountainous terrain and high wind activity. The Wind Energy Resource Atlas of the U.S. (Elliott et.al., 1986) shows the Bozeman Municipal Watershed area with high wind energy.  The Bozeman Municipal Watershed area has some potential for cumulative concentrations of smoke and residential and transportation emissions but visible inversion conditions do not occur.  Up valley winds during daytime and down valley wind (cold air drainage) at night can dominate valley winds more than overall prevailing wind direction on ridgetops. 
During previous prescribed burns in Hyalite Creek ( USFS, 1994),  Bozeman Creek (USFS, 1996), and Hyalite Creek wildfires (2005 and 2006) as well as most of the northern Gallatin range smoke dispersed to the north and east of  the Bozeman Municipal Watershed without much impact to the city of Bozeman.  The 5,000 acre Purdy Fire in 2001,  just west of the project area, during the primarly burning period, produced a large plume with sufficient updraft to transport above the Bozeman area with very little smoke in Bozeman.  The later smoldering phases of the Purdy fire generally drifted smoke down the Gallatin valley and west of Bozeman.  During the Fridley fire of 2001 (29,000 acres), which was just east of the project area,  massive emissions from the major blowup dispersed east of Bozeman.  However subsequent smoldering phases of the fire and gentle east winds carried smoke into the Bozeman area.  
Applicable laws, regulations, and Forest Plan Guidance

Congress passed the Clean Air Act in 1963, and amended it in 1972, 1977, and 1990.  The purpose of the act is to protect and enhance air quality while ensuring the protection of public health and welfare. The act established National Ambient Air Quality Standards (NAAQS), which must be met by state and federal agencies, and private industry.  The NAAQS have been established for carbon monoxide, nitrogen oxide, and sulfur dioxide, lead, and PM2.5.  Particulate matter is the primary pollutant of concern for prescribed burn projects.  States are given primary responsibility for air quality management.  Section 110 of the Clean Air Act requires States to develop State Implementation Plans (SIP) what identify how the State will attain and maintain NAAQS, which are identical to the Montana standards for PM10  (particulate mater with less than 10 microns).  The PM2.5 standard requires concentrations of PM2.5 not to exceed a 24-hr average of 35 ug/m3 (micrograms per cubic meter).   This standard was changed from previous 65 ug/m3 by the EPA on 9/21/06  http://www.epa.gov/particles/fs20061006.html.   Average annual arithmetic PM2.5 concentrations are not to exceed 15 ug/m3.  The SIP is promulgated through the Montana Clean Air Act and implementing regulations. The regulations provide specific guidance on maintenance of air quality, including restrictions on open burning (ARM 16.8.1300). The act created the Montana Air Quality Bureau (now the DEQ) and the regulatory authority to implement and enforce the codified regulations. 

The August 1977 amendments designated areas of the nation into PSD (Prevention of Signification Deterioration) classes.  Class 1 airsheds are given the most protection from human caused air pollution in order to protect their pristine character. Class II airsheds allow for a greater amount of human caused pollution. The EPA has not yet identified any Class III airsheds.  

The Montana DEQ is currently cooperating with the Western Regional Air Partnership (WRAP) to establish visibility goals, monitoring plans, and control measures to comply with regional haze visibility standards in all Montana Class I areas including Yellowstone National Park.  

The Gallatin NF Forest Plan in Forest Wide Standards pp. II-23 requires that the Forest will cooperate with the Montana Air Quality Bureau (now DEQ) in the SIP and smoke management plan. 

Direct and Indirect Effects 

Alternative 1 -  No Action 
Direct and Indirect Effects 

In the short run the air quality effects from the no action alternative are less than the action alternatives since the emissions from the pile and understory burns would not occur.  The no action alternative would not allow the opportunity to reduce the potential of wildfire ignition in the Bozeman Municipal Watershed.  Wildfire in Bozeman Creek and Hyalite Creek has the potential to result in extensive smoke and air quality impacts from PM2.5   and PM10 emissions.  The no action alternative would forgo the fuels management opportunity to reduce the likelihood of intensive short term air quality impacts of a large wildfire in the Bozeman Municipal Watershed.
Cumulative Effects:

Air resources are somewhat unique in that the past impacts to air quality are not usually evident or cumulative.  The Bozeman Municipal Watershed project emissions would be cumulative only with the local and regional emission sources described in the affected environment occurring at the time of burning.  Cumulative effects would likely be the same as disclosed in the Direct and Indirect Effects and are constrained by the air quality mitigation measures in Appendix Air. 

Alternative 2 

Potential air quality effects from the BMW Project were analyzed using USFS R1 NEPA evaluation procedures for prescribed fire projects (Story and Dzomba, 2005) which can be downloaded from the USFS R1 air quality website at http://www.fs.fed.us/r1/gallatin/air.index.shtml.  The decision analysis in the procedure document was not used in lieu of the Smoke Impact Spreadsheet (SIS) model (Air Sciences, 2003) which updates the modeling specified in the USFS R1 guidance.  The SIS model uses an excel spreadsheet to link to the FOFEM5 model for broadcast burn fuel loading, the Consume model for pile burn emissions, and the CalPuff model for dispersion modeling.  The SIS model was run for the Meadow Creek prescribed burn mode and for the rest of the units which have piles.   Air quality mitigation measures are listed in Appendix Air. 

Direct effects of the burns include particulate emissions from handpile burning, machine piling, understory burns, and broadcast burns.  The understory  and broadcast burns are expected to produce a centralized plume due to a concentrated burn area while pile burns result in multiple plumes which can consolidate into a central plume.  The SIS model - FOFEM5 component was used for the understory burns while the Consume Pile Wizard was used for the pile burns.  Model results include: 
Alternative 2   Smoke Impact Spreadsheet PM2.5 estimates burn units. 
	 

 

unit
	 

acres
	 

treatment 

type 
	 

acres/

day
	 

PM2.5 

tons
	PM2.5 

tons

per day
	PM2.5 

0.1 mile

ug/m3
	PM2.5 

0.5 mile

ug/m3
	PM2.5 

1.0 mile

ug/m3
	PM2.5 

5.0 mile

ug/m3
	minimum

ambient

distance

	1
	42
	mp
	42
	12
	12
	550
	120
	23
	6.5
	0.9

	3
	664
	bb
	664
	15.6
	15.6
	51
	30
	20
	10
	0.4

	4
	187
	ct/ub
	187
	2.5
	2.5
	16
	6.4
	3.2
	1.2
	0.1

	6
	135
	hp
	34
	15
	3
	477
	64
	15
	11
	0.7

	 
	92
	ct/ub
	92
	1.2
	1.2
	11
	3.9
	1.7
	0.6
	0.1

	7
	130
	ct/ub
	130
	1.8
	1.8
	13
	5
	2.3
	0.9
	0.1

	8
	10
	ct/ub
	10
	0.1
	0.1
	2.1
	0.7
	0.2
	0.1
	0.1

	9
	66
	ct/ub
	66
	0.9
	0.9
	8.8
	3.1
	1.3
	0.4
	0.1

	10
	19
	ct/ub
	19
	0.3
	0.3
	3.7
	1.2
	0.4
	0.1
	0.1

	11
	100
	ct/ub
	100
	1.4
	1.4
	11.3
	4.2
	1.9
	0.7
	0.1

	12
	83
	ct/ub
	83
	1.1
	1.1
	10.1
	3.7
	1.6
	0.6
	0.1

	13
	141
	ct/ub
	141
	1.9
	1.9
	14
	5.3
	2.5
	0.9
	0.1

	 
	91
	mp
	46
	26.2
	13.1
	603
	131
	25
	7.1
	0.9

	16
	54
	ct/ub
	54
	0.7
	0.7
	7.7
	2.7
	1
	0.4
	0.1

	 
	150
	mp
	30
	42.5
	8.5
	393
	86
	17
	5
	0.8

	17
	48
	ct/ub
	48
	0.6
	0.6
	7
	2.5
	0.9
	0.3
	0.1

	24
	129
	bb
	129
	3
	3
	21
	9
	5
	2
	0.1

	29
	109
	ct/ub
	109
	1.5
	1.5
	12
	4.4
	2
	0.7
	0.1

	 
	25
	mp
	25
	7.1
	7.1
	327
	46
	14
	4
	0.7

	32
	558
	hp
	50
	12.1
	2.2
	351
	47
	11.1
	7.8
	0.6

	33
	527
	hp
	50
	11.6
	2.2
	351
	47
	11.1
	7.8
	0.6

	total 
	 
	 
	 
	159.1
	 
	 
	 
	 
	 
	

	 
	total 
	
	
	
	
	
	
	
	
	

	mp = machine pile        hp = handpile     bb = broadcast burn      ct/up = commercial thin – understory burn


The modeling results include projected emissions from all of the units which total 159.1 tons of PM2.5 over the period of the project.   The burning would be implemented over a period of  at least 2-4 years so any 1 year of emissions would likely not exceed 40 tons.   Pile burns would be done in the fall while the broadcast burn would be done primarily in the spring although some of the more southern units may be to wet for spring burning and may need to be done in the fall.  Underburns in the commercial units could be done in the spring or fall.  Direct effects of the burns include particulate emissions from pile burning and understory burns.  Actual concentrations would be about 4 to 10 uq/m3 greater depending on the background concentration of PM2.5.  The BMW  broadcast burns would be expected to produce a centralized plume due to a concentrated burn area while pile burns result in multiple plumes which can consolidate into a central plume. 

The minimum ambient distance is the spacing from the burn the public would have access to the air when outside of a vehicle or residences.  Public access to the air triggers the 24 hour average PM2.5  35 ug/m3 standard.   The pile burns have minimum ambient distances of 0.6 to 0.9 miles.  Within the minimum ambient distances the public will be warned about high smoke concentrations and advised not to travel outside of a vehicle or residence during the time of burning.  Pile burn units would only be burned one unit at a time to avoid cumulative smoke effects between units.  All burns would disperse to low concentrations beyond 5-10 miles.  

The spring burn would likely occur during a period of more wind dispersion than the fall pile burning, due to longer spring daytime length, and higher mixing heights.  The understory and pile burn smoke plume would likely also disperse to the north and east and south of Bozeman.  The  concentration of smoke could be occur near  residences near the mouth of  Hyalite Creek and Bozeman Creek , particularly near units 6, 7, 9,  and 11 if pile burn smoldering phase were trapped by nighttime inversions.   These units are constrained to a minimum ambient distances of 0.1 to 0.7 miles to avoid PM2.5  exceedences at the residences.  Outside of the minimum ambient distances the smoke concentrations are expected to be within within NAAQS and State of Montana air quality standards.  The broadcast burns, underburns, and pile burns would be coordinated with the Montana/Idaho State Airshed Group (http://www.smoke.org).  The operations of the Montana/Idaho State Airshed Group are critical to minimize cumulative smoke/PM2.5 air quality impacts. The State Airshed Group, Monitoring Unit in Missoula, evaluates forecast meteorology and existing air quality statewide by individual airshed and specifies restrictions when smoke accumulation is probable due to inadequate dispersion.   
Indirect effects would include some localized visibility reduction from the plumes.  Some obscurement of visibility for driving along the Hyalite Creek road could occur in narrow bands during the broadcast, understory, or pile burns.  Dispersion of the plumes would be expected to quickly mix the project smoke to insignificant visibility impact levels.  
Cumulative Effects:

Air resources are somewhat unique in that the past impacts to air quality are not usually evident or cumulative.  The Bozeman Municipal Watershed project emissions for Alternative 2  would be cumulative only with the local and regional emission sources described in the affected environment occurring at the time of burning.  Cumulative effects would likely be the same as disclosed in the Direct and Indirect Effects and are constrained by the air quality mitigation measures in Appendix Air. 
Alternative 3 

Alternative 3   Smoke Impact Spreadsheet PM2.5 estimates burn units. 
	 

 

unit
	 

acres
	 

treatment 

type 
	 

acres/

day
	 

PM2.5 

tons
	PM2.5 

tons

per day
	PM2.5 

0.1 mile

ug/m3
	PM2.5 

0.5 mile

ug/m3
	PM2.5 

1.0 mile

ug/m3
	PM2.5 

5.0 mile

ug/m3
	minimum

ambient

distance

	1
	42
	mp
	42
	12
	12
	550
	120
	23
	6.5
	0.9

	2
	214
	ct/ub
	214
	2.9
	2.9
	18
	7.1
	3.7
	1.4
	0.1

	3
	664
	bb
	664
	15.6
	15.6
	51
	30
	20
	10
	0.4

	4
	187
	ct/ub
	187
	2.5
	2.5
	16
	6.4
	3.2
	1.2
	0.1

	5
	80
	ct/up
	80
	1.1
	1.1
	9.8
	3.5
	1.6
	0.5
	0.1

	6
	135
	hp
	34
	15
	3
	477
	64
	15
	11
	0.7

	6
	92
	ct/ub
	92
	1.2
	1.2
	11
	3.9
	1.7
	0.6
	0.1

	7
	130
	ct/ub
	130
	1.8
	1.8
	13
	5
	2.3
	0.9
	0.1

	8
	85
	ct/ub
	85
	1.1
	1.1
	10.2
	3.7
	1.6
	0.6
	0.1

	9
	66
	ct/ub
	66
	0.9
	0.9
	8.8
	3.1
	1.3
	0.4
	0.1

	10
	127
	ct/ub
	127
	1.7
	1.7
	13.1
	4.9
	2.3
	0.8
	0.1

	11
	100
	ct/ub
	100
	1.4
	1.4
	11.3
	4.2
	1.9
	0.7
	0.1

	12
	83
	ct/ub
	83
	1.1
	1.1
	10.1
	3.7
	1.6
	0.6
	0.1

	13
	141
	ct/ub
	141
	1.9
	1.9
	14
	5.3
	2.5
	0.9
	0.1

	13
	91
	mp
	46
	26.2
	13.1
	603
	131
	25
	7.1
	0.9

	14
	106
	ct/ub
	106
	1.4
	1.4
	12
	4.3
	2
	0.7
	0.1

	15
	164
	ct/ub
	164
	2.2
	2.2
	15
	5.9
	2
	1.1
	0.1

	16
	54
	ct/ub
	54
	0.7
	0.7
	7.7
	2.7
	1
	0.4
	0.1

	16
	150
	mp
	30
	42.5
	8.5
	393
	86
	17
	5
	0.8

	17
	48
	ct/ub
	48
	0.6
	0.6
	7
	2.5
	0.9
	0.3
	0.1

	18
	106
	ct/ub
	106
	1.4
	1.4
	12
	4.3
	2
	0.7
	0.1

	19
	68
	ct/ub
	68
	0.9
	0.9
	8.9
	3.2
	1.3
	0.5
	0.1

	20
	237
	ct/ub
	237
	3.2
	3.2
	19
	7.6
	4
	1.5
	0.1

	21
	246
	ct/ub
	246
	3.3
	3.3
	19
	7.9
	4.2
	1.6
	0.1

	22
	416
	ct/ub
	416
	5.6
	5.6
	25
	9.8
	6.6
	2.6
	0.1

	23
	 
	ct/ub
	 
	 
	 
	 
	 
	 
	 
	0.1

	24
	129
	bb
	129
	3
	3
	21
	9
	5
	2
	0.1

	25
	248
	bb
	248
	5.8
	5.8
	31
	15
	8.9
	3.8
	0.1

	26
	108
	ct/ub
	108
	1.5
	1.5
	12
	4.3
	2
	0.7
	0.1

	27
	125
	ct/ub
	125
	1.7
	1.7
	13
	4.9
	2.3
	0.8
	0.1

	28
	68
	ct/ub
	68
	0.9
	0.9
	8.8
	3.1
	1.3
	0.4
	0.1

	29
	109
	ct/ub
	109
	1.5
	1.5
	12
	4.4
	2
	0.7
	0.1

	29
	25
	mp
	25
	7.1
	7.1
	327
	46
	14
	4
	0.7

	30
	34
	ct/ub
	34
	0.5
	0.5
	5.5
	1.9
	0.7
	0.2
	0.1

	31
	48
	ct/ub
	48
	0.6
	0.6
	7
	2.5
	0.9
	0.3
	0.1

	32
	558
	hp
	50
	12.1
	2.2
	351
	47
	11.1
	7.8
	0.6

	33
	527
	hp
	50
	11.6
	2.2
	351
	47
	11.1
	7.8
	0.6

	 
	total 
	 
	 
	194.5
	 
	 
	 
	 
	 
	 

	mp = machine pile        hp = handpile     bb = broadcast burn      ct/up = commercial thin – understory burn


The modeling results for Alternative 3 include projected emissions from all of the units which total 194.5 tons of PM2.5 over the period of the project.  Alternative 3 projected emissions are greater than Alternative 2 due to more units – particularly more commercial thin and underburn units.  Some concentration of smoke could be occur near  residences near the mouth of  Hyalite Creek and Bozeman Creek ,  particularly near units 6,  7,  8,  9,  11, 14, and 15 if pile burn smoldering phase were trapped by nighttime inversions.   These units are constrained to a minimum ambient distances of 0.1 to 0.7 miles to avoid PM2.5  exceedences at the residences.  Outside of the minimum ambient distances the smoke concentrations are expected to be within within NAAQS and State of Montana air quality standards.  
Indirect effects would include some localized visibility reduction from the plumes.  Some obscurement of visibility for driving along the Hyalite Creek road could occur in narrow bands during the broadcast, understory, or pile burns.  Dispersion of the plumes would be expected to quickly mix the project smoke to insignificant visibility impact levels.  
Cumulative Effects:

Air resources are somewhat unique in that the past impacts to air quality are not usually evident or cumulative.  The Bozeman Municipal Watershed project emissions for Alternative 3 would be cumulative only with the local and regional emission sources described in the affected environment occurring at the time of burning.  Cumulative effects would likely be the same as disclosed in the Direct and Indirect Effects and are constrained by the air quality mitigation measures in Appendix Air. 
Alternative 4 
Alternative 4   Smoke Impact Spreadsheet PM2.5 estimates burn units. 
	 

 

unit
	 

acres
	 

treatment 

type 
	 

acres/

day
	 

PM2.5 

tons
	PM2.5 

tons

per day
	PM2.5 

0.1 mile

ug/m3
	PM2.5 

0.5 mile

ug/m3
	PM2.5 

1.0 mile

ug/m3
	PM2.5 

5.0 mile

ug/m3
	minimum

ambient

distance

	1
	42
	bb
	42
	1.0
	1.0
	6.4
	2.3
	0.8
	0.3
	0.1

	3
	653
	bb
	653
	15.3
	15.3
	51
	29
	20.1
	9.5
	0.4

	4
	187
	bb
	187
	4.4
	4.4
	26.6
	11.9
	7
	2.9
	0.1

	6
	226
	bb
	226
	5.3
	5.3
	29.1
	13.7
	8.3
	3.5
	0.1

	7
	130
	bb
	130
	3.1
	3.1
	21.1
	9.4
	5.1
	2
	0.1

	8
	85
	bb
	85
	2.0
	2.0
	16.3
	7
	3.5
	1.4
	0.1

	10
	13
	bb
	13
	0.3
	0.3
	4.4
	1.9
	0.7
	0.21
	0.1

	11
	66
	bb
	66
	1.6
	1.6
	14.1
	5.9
	2.8
	1.1
	0.1

	12
	66
	bb
	66
	1.6
	1.6
	14.1
	5.9
	2.8
	1.1
	0.1

	13
	141
	bb
	141
	3.3
	3.3
	22.3
	9.8
	5.5
	2.2
	0.1

	15
	164
	bb
	164
	3.9
	3.9
	24.3
	10.9
	6.2
	2.6
	0.1

	16
	54
	bb
	54
	1.3
	1.3
	12.3
	5.2
	2.4
	0.9
	0.1

	17
	48
	bb
	48
	1.1
	1.1
	11.1
	4.8
	2.1
	0.8
	0.1

	18
	71
	bb
	71
	1.7
	1.7
	14.6
	6.2
	3
	1.1
	0.1

	19
	168
	bb
	168
	3.9
	3.9
	24.9
	11.1
	6.4
	2.6
	0.1

	20
	168
	bb
	168
	3.9
	3.9
	24.9
	11.1
	6.4
	2.6
	0.1

	22
	382
	bb
	382
	9.0
	9.0
	38.6
	19.8
	12
	5.7
	0.2

	23
	60
	bb
	60
	1.4
	1.4
	13
	5.6
	2.6
	1
	0.1

	24
	129
	bb
	129
	3.0
	3.0
	21.2
	9.2
	5
	2
	0.1

	25
	77
	bb
	77
	1.8
	1.8
	15.6
	6.4
	3.2
	1.2
	0.1

	26
	103
	bb
	103
	2.4
	2.4
	18.7
	8
	4.2
	1.6
	0.1

	28
	68
	bb
	68
	1.6
	1.6
	14.3
	6
	2.9
	1.1
	0.1

	29
	25
	bb
	25
	0.6
	0.6
	6.8
	3
	1.2
	0.4
	0.1

	32
	558
	hp
	50
	12.1
	2.2
	351
	47
	11.1
	7.8
	0.6

	33
	527
	hp
	50
	11.6
	2.2
	351
	47
	11.1
	7.8
	0.6

	34
	146
	bb
	146
	3.4
	3.4
	22.7
	10.1
	5.6
	2.3
	0.1

	35
	466
	bb
	466
	11.0
	11.0
	42.5
	22.9
	15.2
	6.9
	0.1

	36
	95
	bb
	95
	2.2
	2.2
	17.6
	7.6
	3.9
	1.5
	0.1

	total
	 
	 
	 
	113.8
	 
	 
	 
	 
	 
	 

	mp = machine pile        hp = handpile     bb = broadcast burn      ct/up = commercial thin – understory burn


The modeling results for Alternative 4 include projected emissions from all of the units which total 113.8 tons of PM2.5 over the period of the project.  Alternative 4 projected emission amounts and concentrations are less than Alternatives 2 and 3 due to more broadcast and understory burn units and fewer pile burn units.  All units are constrained to a minimum ambient distances of 0.1 to 0.7 miles to avoid PM2.5  exceedences at the residences.  Outside of the minimum ambient distances the smoke concentrations are expected to be within within NAAQS and State of Montana air quality standards.  
Indirect effects would include some localized visibility reduction from the plumes.  Some obscurement of visibility for driving along the Hyalite Creek road could occur in narrow bands during the broadcast, or handpile pile burns.  Dispersion of the plumes would be expected to quickly mix the project smoke to insignificant visibility impact levels.  
Cumulative Effects:

Air resources are somewhat unique in that the past impacts to air quality are not usually evident or cumulative.  The Bozeman Municipal Watershed project emissions for Alternative 4 would be cumulative only with the local and regional emission sources described in the affected environment occurring at the time of burning.  Cumulative effects would likely be the same as disclosed in the Direct and Indirect Effects and are constrained by the air quality mitigation measures in Appendix Air. 
Monitoring
Air Quality/Smoke 

Smoke from the BMW burns will be monitored visually and photographed to validate EA predictions of smoke behavior and to insure protection of public health and safety. 
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