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Atmospheric (Air) Quality Assessment Tool for Montana 
Tom Pick, Water Quality Specialist 

Clean Air is identified as one of the six strategic mission goals of the Natural Resources 
Conservation Service (NRCS) and as such is a critical focus of the agency's technical and financial 
assistance programs. In addition, emissions of some air quality pollutants are directly linked to water 
quality impairments in the nation’s surface and ground waters. Adequately recognizing and treating 
air quality pollution then, is a vitally important consideration in conservation planning. 

This assessment tool is intended to help conservation planners and resource managers determine 
whether or not they have an air quality/atmospheric resource issue or concern. If air quality is 
identified as a resource concern, the tool can also aid in development of alternatives to address the 
specific air quality concern identified. Typically, a combination or suite of practices and treatments 
are utilized to protect or improve atmospheric quality. Resource concerns related to air quality are 
grouped into five major categories for the purpose of this assessment tool: 

• Particulate matter • Odor • Haze 
• Ozone • Greenhouse Gases 

The Clean Air Act of 1970 (CAA) and subsequent amendments established the federal agency (The 
Environmental Protection Agency (EPA)) and air quality standards to protect and improve the 
nation’s air. EPA established primary and secondary National Ambient Air Quality Standards 
(NAAQS) for six criteria air pollutants across the country and Congress directed states to monitor air 
quality and promulgate, implement, and enforce rules to attain and maintain the NAAQS. The 
Montana Legislature established and charged the Department of Environmental Quality (DEQ) with 
implementing and enforcing the 1968 http://www.deq.mt.gov/AirQuality/airRules.mcpx 
which contains provisions additional to the CAA. 

To use the tool, read and answer each question in order relative to the setting and conditions on the 
Conservation Treatment Unit (CTU) in question. For definitions and further explanation of air 
quality and pollutant terminology used in this technical note, review Appendix 1 prior to using the 
tool. Activities and appropriate conservation practices are provided as alternatives to address those 
air pollutants that have common agricultural sources. Lead (Pb) and sulfur dioxide (SO2), two 
NAAQS criteria air pollutants, are not included in the tool since it is rare for either to originate from 
an agricultural source. 

Is the CTU located in a designated non-attainment area or State Implementation Plan (SIP) 
call area? Yes or No. A Yes answer requires consideration and documentation of the potential 
agricultural sources and treatment alternatives for the designated criteria pollutant on the CTU. This 
consideration is for regulated emissions, although in general, agriculture is exempt from air quality 
regulation in Montana, except as noted (grain elevators and open burning). EPA is currently 
evaluating the significance of air pollutant emissions from large Concentrated Animal Feeding 
Operations (CAFOs) to help determine if they should be regulated as a contributing source category. 
Agricultural sources should be addressed voluntarily in the interest of meeting quality criteria to 
comply with requirements of the State or Federal Implementation Plans and all applicable Federal, 
Tribal, State, and local regulations and the NRCS’s mission goal. Circle the applicable pollutant(s) 

http://www.deq.mt.gov/AirQuality/airRules.mcpx�
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for a DEQ or EPA designated area and complete the appropriate pollutant section of the worksheet. 
See state non-attainment map below or go to 
http://www.deq.mt.gov/AirQuality/Planning/AirNonattainment.mcpx 

Non-Attainment Area Pollutant 

PM2.5           PM10        Carbon Monoxide (CO2)        Lead         Sulfur Dioxide (SO2) 

Figure 1. Montana Air Quality Non-attainment Area Map (State and EPA Designated Areas). 

Other − If you answered No to Question 1, do you want to consider methods to evaluate and 
address atmospheric/air quality concerns and sources as a preventative measure? 

Yes or No. If yes, continue worksheet. If no, document attainment status in inventory notes and 
continue evaluating other resource concerns. 
  

PM10 – Assessment and Treatment Alternatives 

PM10 – A criteria air pollutant consisting of inhalable coarse particles such as those found in fugitive 
dust near roadways and industrial operations. PM10 particles have an aerodynamic diameter smaller 
than 10 micrometers in diameter (about 1/7 the diameter of the average human hair). Deposition in 
the lungs may cause adverse health effects. Common agricultural sources are smoke, dust, and dirt 
from field wind erosion, debris and residue burning, fugitive dust, animal feeding operations, heavy 
use areas, and unpaved roads. PM10 can travel up to 30 miles from the source. Agricultural emissions 

http://www.deq.mt.gov/AirQuality/Planning/AirNonattainment.mcpx�
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may vary by type of operation, time of year and other conditions such as humidity, soil moisture and 
equipment speed. 
  
Are there unpaved roads, earth moving, and/or equipment staging areas within the CTU? 

Yes or No. Up to 1 ton of PM10 per year may be generated from unpaved farm roads. If yes, consider 
mitigation practices and management techniques that reduce or eliminate PM10 generation from 
these areas, such as: 

 Synthetic or organic materials such as gums, polyacrylimides, and polymers used as PM10 
suppressants 

 Water sprinkling or misting 
 Speed or traffic reduction techniques (speed bumps, speed limits, gates) 
 Dust control on unpaved roads and surfaces (NCPS No. 373) 
 Restricted access to limit public use of private roads 
 Mulches (hulls, wood chips) (NCPS No. 484) 
 Paved or washed gravel surfaces on roads and heavily used areas (NCPS Nos. 560, 561) 
 Cover Crop between orchard rows (NCPS No. 340). 

Is there any planned surface disturbing activity planned with the potential to generate 
undesirable or harmful levels of PM10 on the CTU? 

Yes or No. Evidence of undesirable PM10 levels may be fenceline soil drifts, blowouts, public 
complaints, and haze on windy days. Use 30/30 rule: Dust is produced when wind speed is 30 miles 
per hour (mph) or greater and relative humidity is 30 percent or less. If yes, consider 
practices/management techniques that reduce or eliminate PM10 generation such as: 

 Residue management practices (NCPS Nos. 329, 344, 345, 346) 
 Vegetative barriers (NCPS Nos. 311, 327, 386, 603, 393, 342) 
 Irrigation management (NCPS No. 449) 
 Land reconstruction (NCPS Nos. 572, 466) 
 Alternate row tillage (row crops and orchards) 
 Combined operations to limit equipment passes 
 Limit tillage activity during windy periods (> 10 mph) 
 Cover Crop (NCPS No. 340) or Critical Area Planting (NPS No. 342). 

Are timber or forage harvesting operations planned with the potential to generate undesirable 
or harmful levels of PM10 on the CTU? 

Yes or No. If yes, consider practices/management techniques that reduce or eliminate PM10 
generation such as: 

 Forest Management (NCPS Nos. 666 and 660) 
 Dust control on unpaved roads and surfaces (NCPS No. 373). Grinding, chipping or 

shredding residues instead of burning 
 Hayland, Pasture and Rangeland Harvest Management (NCPS No. 511) 
 Mulching (NCPS No. 484) 
 Night farming/harvest operations during periods of greater humidity 
 Green chop harvesting 
 Baling/large bales to reduce travel trips. 
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Does track-out (to paved roads) commonly occur from unpaved roads within the CTU? 

Yes or No. If yes, consider practices/techniques that reduce or eliminate PM10 generation from 
sediment track-out such as: 

 Dust control on unpaved roads and surfaces (NCPS No. 373) 
 Access Road (NCPS No. 560) 
 Gravel stabilized construction entrance 
 Shaker plates, rumble tracks and other sediment track-out control devices such as automated 

wheel-wash stations 
 Synthetic/organic materials such as gums, polyacrylamide, and polymers used as PM10 

suppressants. 

Does wind contribute to PM10 generation and/or transport from the CTU? Determine if the 
CTU is in a high risk area for wind erosion? Tools: Evaluate for Highly Erodible Soils; assess 
document and plan for the prevailing wind direction (see Field Office Technical Guide (FOTG), 
Section I, Erosion Prediction, Part 1. Wind Erosion, Sub-Part 1. Predicting Wind Erosion, Table 4); 
and calculate average annual wind erosion estimate. Determine severity compared to soil loss 
tolerance (T) value. High risk > 2T. 

Yes or No. If yes, consider practices/management techniques that reduce or eliminate wind induced 
PM10 generation such as: 

 Wind modification practices – windbreaks (NCPS Nos. 380, 422, 588, 589c, and 650) 
 Tillage/residue management practices (NCPS Nos. 329, 344, 345, 346, and 585) 
 Vegetative barriers (NCPS Nos. 386 and 603) 
 Mulching (NCPS No. 484) 
 Cover Crop (NCPS No. 340) or Critical Area Planting (NCPS No. 342) 
 Land retirement/fallowing 
 Emergency tillage/surface roughening. 

Are there any feedlots or Animal Feeding Operations (AFOs) on the CTU? Consider the size 
and location characteristics relative to prevailing winds. Large, > 1,000-head open cattle feed lots in 
exposed locations can be a locally important source of PM10 emissions. 

Yes or No. If yes, consider practices/management techniques that reduce or eliminate PM10 
generation such as: 

 Corral dust control (frequent manure scraping – Waste Transfer (NCPS No. 634) or 
misting/spraying to maintain desired moisture content 

 Heavy Use Area Protection (NCPS No. 561) 
 Waste Storage Facility (solids) (NCPS No. 313) 
 Mix, grind, and deliver animal feeds during low-wind activity 
 Construction of living and/or artificial windbreaks, herbaceous wind barriers and/or 

hedgerow plantings (NCPS Nos. 380, 386, 561, 589c, 603), that will disturb air flow patterns 
thereby serving to increase or decrease air flow and reduce energy costs, as needed 

 Construct permanent or temporary fabricated shelters. 
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Is there any bulk, dry materials handling/storage activity (grain elevator, bulk fertilizers, and 
dry manure storage) planned on the CTU? 

Yes or No. Depending on criteria, a commercial grain elevator is one of the rare agricultural sources 
that may be subject to regulation. Grain elevator dust is usually larger than PM10 but may aggravate 
a localized particulate issue. If yes, consider practices/techniques that reduce or eliminate PM10 
generation such as: 

 Waste utilization, transfer, and management (NCPS Nos. 313, 359, 633, 366, 317) 
 Construction of living and/or artificial windbreaks, herbaceous wind barriers and/or 

hedgerow plantings (NCPS Nos. 380, 386, 561, 589c, 603, that will disturb air flow patterns 
thereby serving to increase or decrease air flow and reduce energy costs, as needed 

 Utilize tarps, covers or enclosed loading and transport facility to decrease incidental losses. 
 Air filtration devices can be used to remove fine particulate matter before discharge. 

  

PM2.5 – Assessment and Treatment Alternatives 
 

PM2.5 − Fine particles, such as those found in combustion products, smoke, and haze, are 2.5 
micrometers in diameter and smaller. Due to their small size, they behave more like a gas and may 
easily be inhaled deeply into the lungs. PM2.5 particles (primary) can be directly emitted from 
sources such as forest fires and field operations or they can form as secondary particles when gases 
(NOx and SO2) emitted from power plants, industries and automobiles react in the air to form S04, 
NO3 and acid mists. Particles can be directly toxic (heavy metals and organic compounds) or 
aggravate pre-existing heart and respiratory conditions. Particles can be solid or liquid. Primary 
agricultural sources are animal feeding operations, combustion of petroleum products, and debris 
and residue burning. PM2.5 particles deposit at an extremely slow rate and can travel many hundreds 
of miles from the source. 
  
Is there an animal feeding operation (AFO) on the CTU? Medium and large open and confined 
AFOs can be major sources of PM2.5. 

Yes or No. If yes, consider practices/management techniques that reduce or eliminate PM2.5 
generation such as: 

 Waste utilization, handling and management (NCPS Nos. 313, 366, 633, and 317) 
 Frequent waste transfer/removal/scraping (NCPS No. 634) 
 Sprinkler irrigation (NCPS No. 442) 
 Waste facility cover (NCPS No. 367) 
 Bio-filter installation (Amendments for Treatment of Ag. Waste (NCPC No. 591) 
 Feed management (NCPS No. 592) 
 Comprehensive Nutrient Management Plan (CNMP). 

Is any agricultural or prescribed burning planned within the CTU? Open burning is regulated 
under the provisions of Montana’s Clean Air Act - 
http://www.deq.mt.gov/AirQuality/airOpenBrn.mcpx 

Yes or No. If yes, consider practices/management techniques that reduce or eliminate PM2.5 
generation such as: 

http://www.deq.mt.gov/AirQuality/airOpenBrn.mcpx�
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 Consider non-burn alternatives 
 Utilize emission reduction techniques in burn plan (NCPS No. 338) 
 Develop and follow smoke management/burn plan (NCPS No. 338). 

Are diesel engines utilized in a manner or location within the CTU where undesirable levels of 
PM2.5 may result? Intermountain valleys of western Montana or other locations where inversions or 
poor air movement regularly develops may be affected by diesel engine emissions. 

Yes or No. If yes, consider practices/techniques that reduce or eliminate PM2.5 generation such as: 

 Combustion System Improvement (NCPS No. 372) 
 Switch combustion engines out to electric motors 
 Utilize newer certified engines – diesel, natural gas or propane 
 Retrofit existing engine – add-on technologies to reduce emissions 
 Alternative fuel blends. 

Is there any bulk, dry materials handling activity (grain elevator, bulk fertilizers, manure) 
planned on the CTU? 

Yes or No. Grain elevator dust is usually larger than PM10 but may aggravate a localized fine 
particulate issue. If yes, consider practices/techniques that reduce or eliminate PM2.5 generation such 
as: 

 Waste utilization, transfer, and management (NCPS Nos. 313, 366, 633, 317) 
 Construction of living and/or artificial windbreaks, herbaceous wind barriers and/or 

hedgerow plantings (NCPS Nos. 380, 386, 561, 589c, 603), that will disturb air flow patterns 
thereby serving to increase or decrease air flow and reduce energy costs, as needed 

 Utilize tarped or enclosed loading facility and/or transport to decrease incidental loss. 

Air filtration devices can be used to remove fine particulate matter before discharge. 
  

Ozone – Assessment and Treatment Alternatives  
 
Ozone (O3) − A beneficial, invisible gas occurring naturally in the upper atmosphere but at ground 
levels is a major component of smog. It is not emitted directly but is formed as a secondary pollutant 
as a result of complex chemical reactions when precursors such as Volatile Organic Compounds 
(VOCs) and various forms of nitrous oxide (N2O) react in the presence of sunlight. While not listed 
as a criteria air pollutant, some VOCs have been identified as causes of cancer and other serious 
human health problems, in addition to smog effects. Major sources of ozone precursors are fuel 
(gasoline, diesel, wood, oil and coal) burning, solvents, and petroleum processing and storage, 
pesticides and animal waste. Biogenic (from specific crops) sources of VOCs in Montana are not 
significant. 
  
Is agricultural or prescribed burning planned on the CTU? Open burning is regulated under the 
provisions of Montana’s Clean Air Act - http://www.deq.mt.gov/AirQuality/airOpenBrn.mcpx 

Yes or No. If yes, consider practices/management techniques that reduce or eliminate both NOx and 
VOC generation from burning such as: 

 Consider non-burning alternatives (grinding, chipping or shredding residues)  

http://www.deq.mt.gov/AirQuality/airOpenBrn.mcpx�
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 Follow smoke and burn management plan (NCPS No. 338) 
 Utilize smoke emission reduction techniques (NCPS No. 338). 

Are commercial nitrogen fertilizers used on the CTU? 

Yes or No. If yes, consider practices/management techniques that reduce or eliminate VOC 
generation from commercial nitrogen fertilizers such as: 

 Reduced volatility − evaluate formulation of nitrogen in fertilizer (NCPS No. 590) 
 Alter method of fertilizer incorporation (NCPS No. 590) 
 Rate and timing of fertilizer application (NCPS No. 590) 
 Precision Agricultural Techniques − Zone Mapping and Variable Rate Application (NCPS 

No. 590). 

Is animal waste generated and/or utilized on the CTU? 

Yes or No. If yes, consider practices/management techniques that reduce or eliminate VOC 
generation from animal waste such as: 

 Liquid waste injection (Waste Utilization NCPS No. 633) 
 Solid waste incorporation (Waste Utilization NCPS No. 633) 
 Composting (NCPS No. 317) 
 Anaerobic Digester (NCPS Nos. 366) 
 Agricultural bagging or Waste Facility Cover (NCPS No. 367) 
 Comprehensive Nutrient Management Plan (CNMP) 
 Poultry litter amendments. 

Are pesticides used on the farm? 

Yes or No. If yes, consider practices/techniques that reduce or eliminate VOC generation such as: 

 Consider different formulations (low volatility, flowables, pellets, powders, oils, etc.) and 
application techniques to reduce drift – Pest Management (NCPS No. 595) 

 Adopt integrated pest management practices to reduce or eliminate pesticide use (NCPS No. 
595) 

 Reduce or eliminate pesticide use − utilize green/organic farming practices 
 Incorporate recapture techniques and equipment 
 Agricultural chemical handling facility (NCPS No. 309). 

Are diesel engines utilized in a manner or location within the CTU where undesirable levels of 
ozone precursors may result? 

Yes or No. Intermountain valleys of western Montana or other locations where inversions or poor air 
movement regularly develops may be adversely affected by diesel engine emissions. For example, a 
single, 1986 diesel engine with 350 horsepower running 2,600 hours per year will produce 7.2 tons 
of NOx per year. A similar 2003 diesel motor produces less than half of this amount. 

If yes, consider practices/techniques that reduce or eliminate ozone precursor generation such as: 

 Combustion System Improvement (NCPS No. 372). 
 Switch combustion engines out to electric motors 
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 Utilize newer certified engines − diesel, natural gas or propane 
 Retrofit existing engine − add-on technologies to reduce emissions 
 Alternative fuel blends to utilize lower sulfur diesel fuel. 

  

Odor – Assessment and Treatment Alternatives 

Odor − Affects air quality through emissions of specific odorous gases (odorants), odor-carrying 
particulates (including organic, inorganic and biological particulate matter,) and volatile organic 
compounds (VOCs). Agricultural sources of odor come primarily from the uncontrolled 
decomposition of animal waste. As experienced by humans, odor is the composite of 170 or more 
gases in trace concentrations. Odorous gases of primary concern often include: hydrogen sulfide 
(H

2
S), ammonia (NH3), methane (CH4) and VOCs, including volatile fatty acids. Odor is measured 

in terms of dilutions to threshold (odor units per cubic meter). Odor from CAFOs can cause direct or 
indirect (physiological or psychological) health responses in people with regard to neighbors 
frequently exposed at high concentrations, and certain people with particular sensitivities for whom 
the health effects are of greater concern. Treatable factors affecting odor emitted by animal waste 
are: moisture content, pH, temperature, and oxygen availability. Currently, there are no federal or 
Montana state-specific statutes or rules that directly regulate or control odors or establish setback 
limits. 

  

Is the CTU within 10 miles (upwind) of a neighbor, concentrated population (>1 house per 
acre), a city or town or a major transportation facility (freeway, interstate highway, state 
highway, or commercial airport)? 

Yes or No. This question addresses concerns with safety factors and nuisance odors, so proximity, 
prevailing wind direction and speed are considerations in determining if odor is a resource concern. 
If yes, consider practices/management techniques that will reduce or eliminate generation of gases 
associated with nuisance odors (H2S, NH3, CH4, etc.) such as: 

 Bio-filter installation on building exhaust and Amendments for Treatment of Agricultural 
Wastes (NCPS No. 591) 

 Feed management (NCPS No. 592) 
 Avoid ‘fertigation’ with sprinkler systems using animal waste 
 Manure moisture control 
 Manure management (NCPS Nos. 590, 313, 633) 
 Liquid waste injection (Waste Utilization, NCPS No. 633), timing and notification 
 Same day solid waste incorporation (Waste Utilization, NCPS No. 633) 
 Composting (NCPS No. 317) 
 Waste Facility Cover (NCPS No. 367) or aeration system  
 Waste utilization, handling and management (NCPS Nos. 313, 633, and 317) 
 Frequent waste transfer/removal/scraping (NCPS No. 634) 
 Comprehensive Nutrient Management Plan (CNMP) 
 Construction of living and/or artificial windbreaks, herbaceous wind barriers and/or 

hedgerow plantings (NCPS Nos. 380, 386, 561, 589c, 603), to benefit air flow patterns as 
needed 

 Anaerobic Digester (NCPS Nos. 366) 
 Constructed wetlands for wastewater treatment. 
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Haze – Assessment and Treatment Alternatives 

Haze − Traditionally, haze is an atmospheric phenomenon where dust, smoke and other dry particles 
obscure the clarity of the sky and hence affect visibility. These pollutants include fine particulate 
matter (PM2.5), and compounds which contribute to PM2.5 formation such as NOx, SO2, certain 
VOCs, and NH3. Sources for the fine particles that create haze include soil tillage, transportation, 
manufacturing, and forest fires. The Regional Haze Rule, instituted in 1999 by the EPA, calls for 
state and federal agencies to work together to improve visibility in 156 National Parks, wilderness 
areas and designated portions of Indian Reservations. Such areas are known as Class 1 airsheds (see 
Figure 2). The Clean Air Act defines mandatory Class I Federal airsheds as certain national parks 
(over 6,000 acres), wilderness areas (over 5,000 acres), national memorial parks (over 5,000 acres), 
and international parks that were in existence as of August 1977. 

              
Is the CTU near a designated Class I airshed? (Near means < 50 km (≈ 31 miles) 

Yes or No. This question addresses concerns with regional haze (smoke/visibility) and NOx, O3, 
VOC, and NH3 factors in formation of haze. 

If yes, consider practices/management techniques that reduce or eliminate the potential for smoke 
and haze precursor generation: 

 Emission reduction techniques 
 Use of non-burning alternatives (i.e., chipping, debris removal, and refuse disposal or burial 

under Forest Slash Treatment (NCPS No. 384) 
 Crop Residue Management (NCPS Nos. 329, 344, 345, and 346) 
 Smoke management plan (NCPS No. 338) 
 No-till or Minimum Tillage (NCPS Nos. 329, 344, 345, and 346). 

 

http://www.epa.gov/air/particlepollution/�
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Figure 2. Map of mandatory and designated Class 1 Airsheds in Montana (including but not shown, the Fort Peck and Assiniboine, Confederated Salish and 
Kootenai, and Northern Cheyenne Reservations). Numbers 1 through 10 within blue borders delineate state designated airsheds in Montana.
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Greenhouse Gases (GHGs) – Assessment and Treatment Alternatives 

GHGs – Greenhouse gases are a very important part of the Earth’s environment, keeping our 
atmosphere about 33oC warmer than it would be otherwise. An array of gases, dominated by water 
vapor, serves to preserve the greenhouse-like atmosphere and warmth associated with life on Earth. 
Other GHGs in descending order of magnitude in the atmosphere are carbon dioxide (CO2), CH4, 
nitrous oxide (N2O), O3 and chlorinated fluorocarbons (CFCs). GHGs are formed by natural and 
anthropogenic processes. A build up of excessive levels of GHGs can cause the atmosphere to 
aggressively trap the sun’s energy and warm to undesirable levels. Potential impacts of a warmer 
atmosphere are changes in climate and other environmental conditions. Anthropogenic sources of 
GHGs are burning fossil fuels, deforestation, livestock production, cement production, and 
manufacturing facilities (a primary source of CFCs). 

  
Are GHGs (CH4, N2O, CO2, CFCs) regulated? 

Yes or No. This question deals with the current regulatory status of GHGs. 

No. At this time GHGs are not regulated in Montana; but to be proactive, consider the 
recommendation of practices/management techniques that will offset or reduce generation of 
methane gas (CH4), such as: 

 Anaerobic digesters for electricity generation (NCPS Nos. 366) 
 Solid/liquid waste separation (NCPS No. 632) 
 Install Waste Facility Cover (NCPS No. 367) and flare-off gas 
 Feed management (NCPS No. 592) 
 Poultry litter amendments 
 Increase carbon sequestration in organic matter and soil 
 Reduce frequency and intensity of tillage operations (NCPS Nos. 329, 344, 345, and 346) 
 Increased utilization of renewable energy sources (wind, solar, geothermal, etc.). 

Consider practices/management techniques that will offset or reduce generation of N20 such as: 

 Commercial fertilizer formulation and application method (NCPS No. 590) 
 Soil quality management 
 Slurry injection 
 Chemigation/Fertigation technology. 

Consider practices/techniques that will offset or reduce generation of CO2 such as: 

 Reduced tillage (NCPS Nos. 329, 344, 345, and 346) 
 Combined operations to reduce equipment passes 
 Increased use of renewable energy sources 
 Reduce or eliminate open burning 
 Carbon sequestration practices to offset CO2 emissions. 

Are plant and animal health and productivity and/or human comfort adversely 
affected by excessive or reduced air circulation? 
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Yes or No. If yes, consider practices that either reduce or improve air circulation, as required: 

 Construction of living and/or artificial windbreaks, herbaceous wind barriers and/or 
hedgerow plantings (NCPS Nos. 380, 386, 561, 589, and 603) will alter existing air flow 
patterns thereby serving to increase or decrease air flow direction, volume and duration as 
desired and to reduce cooling and heating costs 

 Use of fans and air dams 
 Improved building siting and design to improve air flow characteristics. 
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Appendix 1. Glossary – Explanation of Air Quality Terms 

Acidification – The process by which rivers, lakes, rain and other natural water features become 
affected by excess acid. Nitrogen dioxide (NO2) may form toxic organic nitrates which contribute to 
acid rain and the acidification of ground and surface water. 

Aerosol – Liquid or solid particles that are small enough to become airborne. High concentrations of 
acid aerosols can be irritating to the lungs and have been associated with some respiratory diseases, 
such as asthma. 

Air Quality Index – Standard unit of rating for Particulate Matter (PM) relative to hazard to 
humans. Rating systems vary depending on particle size. 

Ambient Air – The atmospheric environment, outside of buildings, to which the public has access. 

Ambient Air Quality – A physical and chemical measure of pollutant concentrations in the ambient 
atmosphere, measured over a specific period of time. 

Attainment Area – A pollutant is designated attainment if the state or federal NAAQS for that 
pollutant was not violated at any site in the area during a three-year period. This is a pollutant 
specific designation meaning that a single area can be designated attainment for one pollutant and 
non-attainment for another pollutant. Attainment areas are defined using federal pollutant limits set 
by EPA. 

Air Quality Standard – Primary ambient air quality standards define the maximum amount of a 
pollutant that can be present in outdoor air without harming the public's health. Primary standards 
include an adequate margin of safety to protect the most sensitive individuals in the population. 
Secondary ambient air quality standards define levels of air quality necessary to protect the public 
welfare from any known or anticipated adverse effects of a pollutant. Montana Ambient Air Quality 
Standards (MAAQS) establish targets for acceptable amounts of air pollutants to protect human 
health. 

Air Toxics – Any air pollutant for which a NAAQS does not exist that may reasonably be 
anticipated to cause cancer, developmental effects, reproductive dysfunctions, neurological 
disorders, heritable gene mutations, or other serious or irreversible chronic or acute health effects in 
humans. 

Carbon Dioxide (CO2) – A heavy, colorless, odorless atmospheric gas. Carbon dioxide is produced 
when any substance containing carbon is burned. It is also a product of breathing and fermentation. 
Plants absorb carbon dioxide through photosynthesis. Although it is released by human activities 
through the combustion of fossil fuels, it is also formed by certain natural processes. Carbon dioxide 
is the principal greenhouse gas that contributes to climate change. 

Carbon Monoxide (CO) – Carbon monoxide is an odorless, colorless and toxic gas. Because it is 
impossible to see, taste or smell the toxic fumes, CO can kill you before you are aware it is in  
your home. At lower levels of exposure, CO causes mild effects that are often mistaken for the flu. 
These symptoms include headaches, dizziness, disorientation, nausea and fatigue. The effects of CO 
exposure can vary greatly from person to person depending on age, overall health and the 
concentration and length of exposure. 
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Chemigation/Fertigation – Application of chemicals/nutrients respectively through an irrigation 
system. 

Clean Air Act (CAA) – Originally passed by Congress in 1963 to regulate air quality, the Clean Air 
Act was greatly changed and strengthened in 1970 and 1977. In 1990, the Clean Air Act 
Amendments (CAAA) introduced additional programs to deal with non-attainment areas where 
national ambient air quality standards have been exceeded. 

Conservation Management Practices – An activity or practice that land managers will implement 
on their lands to help reduce dust, particulate matter and other potential air pollutants from getting 
into the air. 

Criteria pollutants – Air pollutants selected based on extensive scientific research showing direct 
relationship between exposure to pollutants and their short- and long-term effects on human health 
and the environment. The six criteria air pollutants addressed by NAAQS under Section 109 of the 
Clean Air Act are: particulate matter (PM2.5 and 10), carbon monoxide (CO), sulfur dioxide (SO2), 
lead (Pb), nitrogen dioxide (one of the NOx), and ozone (O3). Volatile organic compounds (VOCs) 
are not regulated directly but efforts to target smog and ozone also targets VOCs for reduction. 

Dispersion – The action of the atmosphere that mixes an ambient air pollutant, thereby reducing the 
concentration of the pollutant. 

Exceedence – A period of time where the concentration of a pollutant is greater than, or equal to the 
appropriate Air Quality Standard. 

Fugitive Dust – Dust particles that are introduced into the air through certain activities such as soil 
cultivation, or vehicles operating on open fields or dirt roadways. 

Hydrocarbons (HC) – Compounds that contain mostly carbon and hydrogen. Often used 
interchangeably with volatile organic compounds (VOCs). 

Inversion – A meteorological condition in which the temperature of the atmosphere is warmer with 
increased elevation instead of cooling causing a stagnant layer of air to be trapped near the ground. 

Micrometer – Unit of measurement for particulate matter also referred to as a micron. Equal to one 
millionth of a meter. A human hair is about 70 micrometers in diameter while a grain of fine beach 
sand is about 90 micrometers. 

Micrograms per Cubic Meter (µg/m3) – A measure of pollutant concentration. Micrograms of 
pollutant per cubic meter of air. 

Mobile Sources – Vehicles that move or can be moved including on-road (those used on roads to 
move passengers or freight) and non-road (vehicles used in construction, agriculture, transportation 
and recreation). 

Montana Clean Air Act – Adopted in 1968 to require new sources of air pollution to obtain air 
permits. Enforceable ambient air quality standards were adopted in 1980. The MCAA exceeds the 
federal law in that fluoride, hydrogen sulfide (H2S), settleable particulate matter, and visibility are 
added as criteria pollutants under Montana’s Act. 
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Mulch-Till – These systems involve primary tillage of chisel plows or other non-inversion 
implements followed by one or more secondary tillage. 

National Ambient Air Quality Standards (NAAQS) – Nationally established maximum allowable 
concentrations of pollutants in the ambient air often referred to the federal health standards. Primary 
standards are set to protect human life and health. Secondary standards are set to protect vegetation, 
animals and property. NAAQS regulate six common air pollutants: carbon monoxide, lead, nitrogen 
dioxide, ozone, sulfur dioxide and particulate matter. 

Nitrous Oxides (NOx) – Nitrogen oxides are formed during high temperature combustion processes 
from the oxidation of nitrogen in the air. 

Nonattainment Area – A geographic area within a state that does not meet (or that contributes to 
ambient air quality in a nearby area that does not meet) the state’s primary or secondary ambient air 
quality standard for the pollutant. Once designated, a pollutant control plan is developed and 
submitted for inclusion in the State Implementation Plan (SIP). 

No-till/Strip-Till – These systems consist of fertilizer and planting operations in narrow strips or 
slots that involve disturbance of less than one-third of the inter-row area. 

Oxides of Nitrogen (NOx/NOx) – Gases that form when nitrogen and oxygen in the atmosphere are 
burned with fossil fuels at high temperatures. NOx is a precursor to ozone formation. 

Particles – Any solid or liquid matter larger than a molecule (> 0.0002 micron diameter). It is 
composed of settleable matter which will settle as dust within a reasonable period of time and 
suspended matter which remains suspended in the atmosphere until washed out by precipitation, 
deposition, or some other process. 

Point Sources – Large, stationary sources of air pollutants such as factories, power plants and 
smelters. 

Regional Haze Rule – A revision to the federal visibility regulations to integrate certain provisions 
addressing regional haze impairment that applies to all states. The rule reflects a comprehensive 
visibility protection program for all Class 1 areas except those on reservations. 

Smog – A combination of high concentrations of pollutants under certain atmospheric conditions 
that can vary from location to location. Smog is most visible when high concentrations of water 
vapor and certain ambient pollutants (sulfur oxides, particulates, nitrous oxides, etc.) occur in the 
atmosphere at the same time. 

State Implementation Plan (SIP) – A plan containing the strategies to achieve attainment of the 
NAAQS, and maintain air quality levels once attainment is achieved. SIPs are the regulations used 
by a state to reduce air pollution. A SIP call area is an area that EPA otherwise declares does not 
meet the air quality standard for one or more pollutants. The EPA approves all SIPs. 

Stationary Sources – Non-moving, fixed site producers of pollution that includes point and area 
sources of air pollution. 

Sulfur Dioxide (SO2) – Sulfur dioxide is an acidic gas, which combines with water vapor in the 
atmosphere to produce acid rain. 
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Track-Out – Deposition of mud and soil material carried on tires and undercarriages of vehicles 
from unpaved roads onto paved roads. 

Volatile Organic Carbons (VOCs) – Compounds that contain carbon, oxygen, hydrogen, chlorine 
and other atoms that can evaporate easily into the atmosphere. They are found in nature as well as in 
some glues, solvents and paints. They help form O3 near the ground. VOCs vaporize (become a gas) 
at room temperature. VOCs include a variety of chemicals, some of which may have short- and long-
term adverse health effects. Concentrations of many VOCs are consistently higher indoors (up to 10 
times higher) than outdoors. VOCs are emitted by a wide array of products numbering in the 
thousands. Examples include: paints and lacquers, paint strippers, cleaning supplies, pesticides, 
building materials and furnishings, office equipment such as copiers and printers, correction fluids 
and carbonless copy paper, graphics and craft materials including glues and adhesives, permanent 
markers, and photographic solutions. 
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