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Executive Summary 

  

The Wyoming Department of Environmental Quality-Air Quality Division has the responsibility 

to protect, conserve, and enhance the quality of Wyomingôs air resource.  The AQD helps ensure 

that the ambient air quality in Wyoming is maintained in accordance with the National Ambient 

Air Quality Standards.  To achieve this goal, the AQD operates and maintains a network of 

ambient air quality monitors and requires industrial sources of air pollution to conduct source 

specific ambient air monitoring.   

The AQD presents the 2015 Network Assessment as required every fifth year by the United 

States Environmental Protection Agency.  A Network Assessment is a comprehensive review 

that uses multiple types of analyses and data sources to assist an air quality agency in 

determining:  the current status of the monitoring network, where additional monitoring could be 

beneficial, and where monitoring could justifiably be removed.  Before implementing any 

finding(s) of this Network Assessment, the AQD will need to evaluate resources and prioritize 

needs.   

There are three general findings from the 2015 Network Assessment: 

¶ There is a need to review and reconcile site objectives for each AQD monitoring 

station. 

¶ The AQD needs to examine current monitoring at the Wind River Reservation. 

¶ The AQD revisited 2010 Network Assessment findings. 

The following findings suggest additional monitoring needs in Wyoming AQDôs Network: 

¶ There is a need for long-term monitoring in central Converse County. 

¶ There is a need for monitoring in the city of Torrington. 

¶ There is a need for monitoring in eastern Johnson County. 

¶ There is a need for population-based monitoring in Laramie beyond what 

presently exists. 

¶ There is a need for population-based monitoring in Sheridan beyond what 

presently exists. 

¶ The AQD should conduct further analyses to determine the need for gaseous 

pollutant monitoring in all micropolitan statistical areas that have not already been 

studied.   

¶ Carbon monoxide monitoring data would be beneficial in eastern Johnson County 

or central Converse County. 

¶ The city of Buffalo has been identified as a potential location for population 

exposure and upwind background monitoring.   
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¶ The Moneta Divide is a region of planned oil and gas development identified as a 

potential location for AQD monitoring pending examination of current 

industrially-operated monitoring.   

The findings where monitors could justifiably shut down in Wyoming AQDôs Network: 

¶ Murphy Ridge has shown consistent monitored concentrations and has not shown 

significant trends since monitoring operations began in 2007.  Additionally, 

modeling background data needs have changed. 

¶ The Farson Meteorological Station has successfully characterized meteorological 

conditions along the southeastern boundary of the Upper Green River Basin for 

four years.   

¶ The instrument used to collect PM10 at Boulder has not recorded any exceedances 

since monitoring operations began in 2005.  Due to the rising cost to maintain and 

repair the instrument, removal could be warranted. 

¶ Similarly, other stations (Daniel South, Wamsutter, Murphy Ridge, and Campbell 

County) employ older instruments to measure PM10 requiring more site visits and 

maintenance.  There is a need to conduct site specific evaluations, which would 

inform potential removal or replacement. 

¶ Cheyenne has multiple monitoring stations that measure PM10 and PM2.5.  The 

data from both sites correlate well (>90%) with each other.  The AQD will 

conduct more analyses regarding the possible removal of one of these sites, which 

would require federal approval. 

¶ The monitoring station at Campbell County has data from multiple pollutants that 

correlates well with sites owned by the AQD and by industry.  Further analyses 

are needed to determine if removal is warranted. 

¶ The Wright Jr.-Sr. High School monitoring station has PM10 data that correlates 

well with multiple industrial monitors nearby.  Further evaluation is warranted 

regarding potential removal. 

¶ Data for the Moxa Arch has not shown any significant trends since operation 

started in 2010 and modeling needs have changed.  Additionally, the O3 data is 

highly correlated with other AQD stations in southwest Wyoming. Further 

analyses are needed to determine if removal is warranted. 
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1.  Introduction  

1.1  Network Assessment and Past Results 

 

The United States Environmental Protection Agency (EPA) charges state, tribal, and local air 

monitoring agencies to perform a periodic network assessment of their monitoring network.  

Title 40, Part 58.10(d) of the Code of Federal Regulations (CFR) states: 

 ñ...agency shall perform and submit to the EPA Regional Administrator an assessment of the air 

quality surveillance system every 5 years to determine, at a minimum, if the network meets the 

monitoring objectives defined in appendix D to this part, whether new sites are needed, whether 

existing sites are no longer needed and can be terminated, and whether new technologies are 

appropriate for incorporation into the ambient monitoring network.ò    

A Network Assessment is required to be performed and submitted to the EPA every five (5) 

years.  This Network Assessment must include detailed monitoring network information along 

with analyses to evaluate monitoring sites and their objectives.  The overall objective of this 

Network Assessment is to determine the most efficient and effective network for monitoring 

criteria pollutants, precursors, and meteorology.  This Network Assessment presents the 

Wyoming Department of Environmental Quality-Air Quality Division (AQD) with a unique 

opportunity to comprehensively examine the monitoring network under various circumstances 

and scenarios in order to responsibly manage the resources entrusted to the AQD.  In addition to 

the management of the AQDôs resources, the air monitoring agency is also mandated to consider 

individuals and with respiratory health challenges.  In summary, the AQD must consider many 

factors when reviewing the monitoring network and in planning for future monitoring concerns. 

In order to thoroughly evaluate Wyomingôs ambient and meteorological monitoring network 

with respect to the AQDôs monitoring site objectives for each monitoring station, the AQD used 

miscellaneous statistical, graphical, and geographic spatial analyses.  The AQD used the EPAôs 

ñAmbient Air Monitoring Network Assessment Guidanceò along with other tools and ideas 

presented by the EPAôs Office of Air Quality Planning and Standards (OAQPS).
1
 

Results of this Network Assessment will be used to guide future monitor placement, 

reconfiguration, and improvements in the Wyoming monitoring network.  The AQD may also 

determine, based on supporting data evaluation, potential areas where the monitors are no longer 

meeting their objective and could be removed.  Before implementing any finding(s) of this 

Network Assessment, the AQD will need to evaluate resources and prioritize needs. 

                                                 
1
 http://www.epa.gov/ttn/amtic/network-assessment.html 

http://www.epa.gov/ttn/amtic/network-assessment.html
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The Network Assessment was designed by the AQD to use tools that were applicable to 

Wyomingôs unique nature with respect to population density, geographic area, complex 

topography, and concentration of industrial sources.   

The EPA required state, tribal, and local air monitoring agencies to submit a Network 

Assessment of their respective monitoring network beginning in 2010.  The AQDôs conclusions 

from the 2010 Network Assessment were: 

¶ Currently operating monitoring stations in the Wyoming Monitoring Network are 

meeting their intended objective(s). 

¶ Currently operating monitoring stations in the Wyoming Monitoring Network are 

not redundant with each other. 

¶ There is a need for population-based ozone monitoring in Pinedale, Casper, Rock 

Springs, and Gillette. 

¶ There is a need for population-based monitoring for PM10 in Star Valley. 

¶ Monitoring stations should be deployed to monitor impacts from the Hiawatha 

and LaBarge Gas Fields. 

¶ A monitoring station in the Wyoming Range would assist in quantifying transport 

from the west. 

¶ Meteorological monitoring is needed in Farson and the northern portion of the 

Wyoming Range. 

¶ The AQD will consider using trace-level gaseous monitors when deploying 

future stations with NO2 or SO2. 

Based on the results of the 2010 Network Assessment, the AQD implemented several changes in 

its ambient and meteorological monitoring network.  First, the AQD purchased three (3) mobile 

stations all capable of monitoring gaseous pollutants (O3, NO, NO2, NOx, CH4, NMHC, THC, 

and, in some cases, SO2) and meteorological parameters.   The mobile stations are sited at a 

location typically for one (1) year; siting is determined by the monitoring objective chosen for 

that deployment.  To implement the findings of the 2010 Network Assessment, mobile gaseous 

stations were operated in Gillette, Big Piney, and Rock Springs.  The AQD also outfitted a 

mobile station with PM10, PM2.5, and meteorological equipment.  This mobile station (referred to 

as the ñBAM stationò) was used for population-based PM10 monitoring near Star Valley.  

Population-based O3 monitoring was also addressed by adding a long-term gaseous station in 

Casper beginning in 2013.  In 2011, the AQD started monitoring at the Hiawatha and LaBarge 

Gas Fields.  The Hiawatha station started collection on May 2011.  Due to the lack of available 

power, the Hiawatha station is the AQDôs first monitoring station to solely use renewable power 

in the form of solar and wind energy.  The AQD sited one of its new mobile stations to Big Piney 

in 2011 to investigate impacts from the LaBarge Gas Field.  In 2013, the AQD replaced the 

mobile station with a long-term station at this location.  The AQD established a long-term station 

at Wyoming Range from 2011-2013 in order to determine the extent of regional pollutant 
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transport and to collect meteorological data, in fulfi llment of the Wyoming Range finding.  

Finally, a meteorological tower was placed at Farson in May 2011 to address the meteorological 

differences first noted in the 2008 Southwest Wyoming Network Assessment.  These 

modifications illustrate the AQDôs commitment to acting on the conclusions of the 2010 

Network Assessment. 

 

1.2 Wyoming Ambient Monitoring  Responsibilities 

 

As part of the 2015 Network Assessment, it is imperative to address the AQDôs primary ambient 

monitoring responsibilities.    The first and utmost responsibility is determining and 

demonstrating compliance with the National Ambient Air Quality Standards (NAAQS).  As of 

July 2015, the NAAQS, as defined by Table 1, are: 

 

Pollutant Primary/Secondary Averaging Time Level Form 

CO primary 8-hour 9 ppm Not to be exceeded more 

than once per year 1-hour 35 ppm 

Lead primary and secondary Rolling 3-month 

average 

0.15 µg/m
3
 Not to be exceeded 

NO2 primary 1-hour 100 ppb 98
th
 percentile of 1-hour 

daily maximum 

concentrations, averaged 

over 3 years 

primary and secondary Annual 53 ppb Annual Mean 

O3 primary and secondary 8-hour 0.075 ppm Annual fourth-highest 

daily maximum 8-hr 

concentration, averaged 

over 3 years 

PM2.5 primary Annual 12 µg/m
3
 annual mean, averaged 

over 3 years 

secondary Annual 15 µg/m
3
 annual mean, averaged 

over 3 years 

primary and secondary 24-hour 35 µg/m
3
 98

th
 percentile, averaged 

over 3 years 

PM10 primary and secondary 24-hour 150 µg/m
3
 Not to be exceeded more 

than once per year on 

average over 3 years 

SO2 primary 1-hour 75 ppb 99
th
 percentile of 1-hour 

daily maximum 

concentrations, averaged 

over 3 years 

secondary 3-hour 0.5 ppm Not to be exceeded more 

than once per year 

Table 1. National Ambient Air Quality Standards 
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In addition to the NAAQS, the AQD has the statewide Wyoming Ambient Air Quality Standards 

(WAAQS).  The WAAQS, as shown below in Table 2, use the same form as the NAAQS. 

 

Pollutant Averaging Time Level 

PM2.5 24-hour 35 µg/m
3
 

Annual Mean 15 µg/m
3
 

PM10 24-hour 150 µg/m
3
 

Annual Mean 50 µg/m
3
 

NO2 1-hour 100 ppb 

Annual Mean 53 ppb 

O3 8-hour 75 ppb 

SO2 1-hour 75 ppb 

CO 1-hour 35 ppm 

8-hour 9 ppm 

Table 2. Wyoming Ambient Air Quality Standards 

 

Repeated and persistent exceedances of the NAAQS that are not attributed to exceptional events 

(e.g., wildfires, high wind events, etc.) can develop into cities or regions being designated 

nonattainment.  At the time of the 2010 Network Assessment, Wyoming had one nonattainment 

area, the city limits of Sheridan was classified as a moderate nonattainment area for annual PM10 

designated on November 15, 1990.  Since the 2010 Network Assessment, the EPA designated all 

of Sublette County and small portions of Lincoln and Sweetwater Counties, as a marginal 

nonattainment area for O3 on July 20, 2012.  Collectively, the three (3) county region is termed 

the Upper Green River Basin (UGRB) Ozone Nonattainment Area.  Figure 1 below shows the 

two (2) nonattainment areas in Wyoming. 
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Figure 1. Nonattainment Areas in Wyoming 

 

One objective of the AQDôs monitoring network is population based monitoring.  Since 

Wyoming is sparsely populated, the AQD not only considers large and small towns, but also 

rural populations intermingled with energy development when siting population-based 

monitoring.  However, national monitoring rules are based on more densely populated areas and, 

therefore, larger cities are a focus of this Network Assessment.  The Office of Management and 

Budget (OMB) categorizes metropolitan areas into five groups.  Wyoming, due to being the least 

populated state, only has two of these groups:  Metropolitan Statistical Areas (MSA) and 

Micropolitan Statistical Areas. The OMB defines a MSA as one or more adjacent counties with 

at least one urban core area with a minimum population of 50,000.  In Wyoming, the cities of 

Casper and Cheyenne meet the MSA definition.   Further, a Micropolitan Statistical Area is 

defined by the OMB as one or more adjacent counties with at least one urban core area with a 

population ranging from 10,000-49,999.  The Micropolitan Statistical Areas in Wyoming are:  

Evanston, Gillette, Jackson, Laramie, Riverton, Rock Springs, and Sheridan.   
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The AQDôs evaluation of population concentrated on total population and density, as well as 

growth.  The AQD also evaluated sensitive populations, such as the young and elderly.  In Table 

3, below, the U.S. Census Bureauôs population and demographic statistics provide 2010 

population data, 2013 and 2014 estimates, and percentages of people in specific age groups, 

which will be discussed in further detail.  Following Table 3 are Figures 2 and 3.  Figure 2 is the 

population density in Wyoming in map form derived from the 2010 Census.  Figure 3 is the 

block population change in Wyoming from 2000-2010.   

 

Category Wyoming USA 

Population, 2014 estimate 584,153 318,857,056 

Population, 2013 estimate 583,223 316,497,531 

Population, 2010 563,626 308,745,538 

Persons under 5 years, percent, 2013 6.6% 6.3% 

Persons 65 years and over, percent, 2013 13.5% 14.1% 

  Table 3. Population and Age Demographics of Wyoming and the USA 

 

Figure 2. Wyoming 2010 Population Density 
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Figure 3. Block Population Change in Wyoming from 2000-2010 

 

The greatest increase in population (more than 500 people) occurred in large portions of 

Campbell, Johnson, and Sublette Counties.  Crook, Laramie, Natrona, and Teton Counties also 

showed similar growth in smaller portions of the counties.  With the exception of Teton County, 

the other counties mentioned have strong development with respect to coal, oil, and natural gas.  

Teton County displayed both growth and loss of population over the decade, dependent on the 

location.  In Figure 4, there is clear, consistent population growth outside of the city limits of the 

seven Micropolitan Statistical Areas and two MSAs in Wyoming.  Some of the cities show a 

large population decrease within the city limits.    



17 

 

 

Figure 4. Population Change of Wyomingôs Micropolitan and Metropolitan Statistical Areas 

 

Within these populated areas are groups of people defined as sensitive populations.  With respect 

to air quality, sensitive populations include:  senior citizens, young children, and individuals with 

respiratory health concerns.  Returning to Table 3, interpolation of the 2013 estimates shows that 

there are over 38,000 persons under the age of five (5) years and over 78,000 persons at or above 

the age of sixty-five (65) years.  Table 3 reveals that almost 20% of Wyomingôs population 

consists of those that would qualify as a sensitive population for air quality solely due to age.   

In addition to the raw numbers, it is important to view key population demographics in Wyoming 

with a geographic perspective.  In order to isolate and view population demographics in 

Wyoming, the AQD utilized EJView.  EJView is an online mapping tool provided by the EPA.  

EJView allows users to create maps and generate detailed reports based on the geographic areas 

and data sets chosen.  EJView uses U.S. Census Bureau data from multiple factors that may 

affect public health including:  demographic, health, and environmental.
2
   

Beyond age, those individuals with respiratory health issues are also a part of the definition of a 

sensitive population.  For Wyoming as a whole, EJVIEW shows a low respiratory risk by county 

                                                 
2
 Access to EJView may be found here (http://epamap14.epa.gov/ejmap/entry.html).  A full list of all the data layers 

and links to their metadata may be found here (http://epamap14.epa.gov/ejmap/help/EJlayersDescription.html). 

http://epamap14.epa.gov/ejmap/entry.html
http://epamap14.epa.gov/ejmap/help/EJlayersDescription.html
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using the sum of hazard quotients that affect the same target organ.  Laramie and Natrona 

Counties have a slightly higher risk than the remaining counties of Wyoming.  Interpreting just 

from total population, this is due to Casper and Cheyenne being the only MSAs located in 

Natrona and Laramie Counties, respectively.  The Micropolitan Statistical Areas are located in 

counties with the lowest respiratory risk.  According to the census data that has been visualized 

on the EJView tool, Wyomingôs air quality is minimally impacting public health. 

Through the Network Assessment, the AQD is also charged to review Environmental Justice 

issues with respect to air monitoring.  Environmental Justice, as defined by the EPA, ñis the fair 

treatment and meaningful involvement of all people regardless of race, color, national origin, or 

income with respect to the development, implementation, and enforcement of environmental 

laws, regulations, and policies.ò   

The EPAôs EJView tool, which uses 2010 Census data from the U.S. Census Bureau, reveals that 

Wyomingôs population is 86.5% white and 13.5% minority.  At a county level, Carbon and 

Fremont Counties have the highest percentages of minorities at 20.2% and 28.5%, respectively, 

of the overall population.  It should be noted that Fremont County contains most of the Wind 

River Indian Reservation along with a small portion of Hot Springs County.  Minorities comprise 

5.4% of the total population in Hot Springs County.  Albany, Big Horn, Campbell, Goshen, 

Laramie, Natrona, Sweetwater, Teton, Uinta, and Washakie Counties have a minority population 

somewhere in the range of 10-20% according to the U.S. Census Bureau data projected on 

EJView. 

Two (2) of the economic indicators from the 2010 Census, per capita income and the percentage 

of the population below the poverty level, show Fremont County trending towards the bottom 

amongst the 23 counties.  Teton County has the most per capita income of Wyomingôs 23 

counties at $42,224.00 while Niobrara County is at the minimum with $22,885.00.  Sublette 

County has the least amount of people living below the poverty line at 4.2%.  Albany County has 

the most living below the poverty line at 21.5%.  Albany County also leads the state with the 

highest population living in rental units at 50.1% while Crook County is the lowest at 20.7%.  

One possible reason for Albany Countyôs maximum rankings with respect to poverty and rental 

units is that Wyomingôs only four (4) year university, the University of Wyoming, is located in 

the county seat, Laramie.    

 

1.3 Ambient Air Monitoring in Wyoming  

 

Sites owned and operated by the AQD are the primary focus of this Network Assessment.  There 

are four (4) types of monitoring in Wyoming. 
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First, the AQD owns and operates several State and Local Air Monitoring Stations (SLAMS).  

The SLAMS are used for supplying general monitoring data for criteria pollutants and 

determining compliance with the NAAQS.  The SLAMS are long-term stations that must meet 

and follow specific quality assurance, monitoring methodology, sampling objectives and siting 

requirements.  The AQD SLAMS stations have been placed in Wyomingôs most populous towns 

with the purpose of determining compliance with NAAQS for the protection of public health. 

Next, the AQD employs Special Purpose Monitoring (SPM) stations.  The SPM stations provide 

additional information needed by state and local air quality agencies to support air program 

activities and fulfill the objectives of the air monitoring network.  The SPMs can be adjusted to 

accommodate changing circumstances, needs, and priorities.  

Thirdly, the AQD operates a fleet of three (3) mobile monitoring stations capable of monitoring 

particulate (continuous PM10 and PM2.5), gaseous (NOx, O3, CH4, and NMHC) and 

meteorological parameters.  The mobile monitoring stations are self-contained monitoring 

shelters that may be moved to different locations in a relatively short time frame.  The mobile 

monitoring stations may be used to monitor and characterize events, trends in air quality or areas 

downwind of industrial development.  The AQD locates and operates the mobile monitoring 

stations at a location for approximately one (1) year at a time. 

Finally, the AQD, as required by 40 CFR Part 58 Appendix D3, operates a National Core 

(NCore) Multi-Pollutant Monitoring Station within the city limits of Cheyenne at the North 

Soccer Complex Park.  Title 40, Part 58, Appendix D2. of the CFR defines NCore criteria as the 

following: 

ñThe NCore multipollutant sites are sites that measure multiple pollutants in order to provide 

support to integrated air quality management data needs.  NCore sites include both 

neighborhood and urban scale measurements in general, in a selection of metropolitan areas 

and a limited number of more rural locations.ò  

The NCore monitoring station was established during the summer of 2010 and became fully 

operational January 1, 2011.  This station was incorporated as part of the National Core 

Monitoring Network.  The NCore stations will be the basis for developing a representative report 

card on air quality across the nation, capable of delineating differences among geographic and 

climatological regions.  The monitored data will be used to characterize and monitor trends in air 

quality, air quality standardsô compliance, and may be used for national healthy assessments, 

model evaluations, and comparison with other ambient air monitoring data. 

Each monitor that is owned and operated by the AQD has a specific monitoring objective.  The 

entire monitoring network is designed to meet the following seven (7) basic ambient air 

monitoring objectives: 

1. Determine representative concentrations in areas of high population density. 
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2. Determine impact on ambient air quality from significant sources. 

3. Determine general background concentration levels. 

4. Determine the extent of regional pollutant transport among populated areas and in 

rural and remote areas. 

5. Determine welfare-related impacts in support of secondary standards. 

6. Determine highest concentration expected to occur in the area covered by the 

network. 

7. Research pollutant and meteorological behaviors in areas of concern. 

It is unlikely that an individual monitor will meet every objective listed, but the complete, 

statewide monitoring network will accommodate every objective.  The AQD invites the public to 

visit WyVisNet (http://www.wyvisnet.com) to view near real-time monitoring throughout 

Wyoming and historical monitoring data. 

In addition to ambient air monitoring conducted by the AQD, there are several monitoring sites 

owned and operated by industry and the federal government.  Historically, the AQD has required 

several industrial sources in Wyoming to conduct ambient monitoring for criteria pollutants in 

and around specific facilities.  The AQDôs largest industrial network is at the Powder River 

Basin (PRB) coal mines and consists of approximately 50 PM10 monitoring locations.  The AQD 

also requires extensive networks of PM10 monitoring at the trona facilities outside of Green River 

and coal mines in southwest Wyoming.  As the AQDôs New Source Review (NSR) Program 

issues construction or modification permits to the facilities, they are often required to monitor for 

compliance with the ambient air quality standards downwind of their facilities.  The monitoring 

program receives these data on a quarterly basis, and checks for compliance with the NAAQS as 

well as confirming that the facilities are following appropriate quality assurance measures. 

The purpose of the Interagency Monitoring of Protected Visual Environments (IMPROVE) 

network is to establish current visibility and aerosol conditions along with characterization of 

broad regional trends and visibility conditions using monitoring data collected in or near Class I 

areas, national wilderness areas larger than 5,000 acres, or national parks larger than 6,000 acres, 

across the United States.  Wyoming has five (5) IMPROVE locations which include:  

Yellowstone National Park, Est. 1988; Bridger Wilderness Area, Est. 1988; North Absaroka 

Wilderness Area, Est. 2000; Thunder Basin National Grasslands, Est. 2002; and Cloud Peak 

Wilderness Area, Est. 2002.  The Clean Air Status and Trends Network (CASTNET) is a 

national air quality monitoring network that provides data and assesses trends in air quality and 

atmospheric deposition.  The United States Department of the Interior-Bureau of Land 

Management (BLM) and National Park Service (NPS) serve as the PQAO for multiple 

CASTNET sites in Wyoming.  Each agency also manages sites outside of CASTNET.  The 

BLM, for example, oversees multiple stations as part of their Wyoming Air Resource Monitoring 

System (WARMS).   

http://www.wyvisnet.com/
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Table 4, below, provides the metadata for the AQD stations that operated between 2009-2013.  

Table 5, following, lists parameters that are monitored at each site.  Other stations and monitors 

not owned by the AQD were used in the evaluation for monitoring coverage are listed in 

Appendix A. 
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AQS ID Site Name Site 

Type 

Site Objective(s) County Start Date End Date 

56-001-0006 Laramie SLAMS SLAMS Population Exposure Albany 1/1/1989  

56-005-0099 Wright Jr.-Sr. High School SPM General/Background Campbell 11/1/2002  

56-005-0123 Thunder Basin SPM General/Background Campbell 10/1/1999  

56-005-0456 Campbell County SPM Source Oriented Campbell 6/1/2003  

56-005-0800 Gillette (Mobile #3) Mobile Population Exposure Campbell 10/1/2011 12/12/2012 

56-005-0891 Black Thunder BTM-36-2 (PRB 

PM2.5 Network) 

SPM General/Background Campbell 7/1/1999  

56-005-0892 Belle Ayr BA-4 (PRB PM2.5 & 

NOx Network) 

SPM Highest 

Concentration 

Campbell 7/1/1999  

56-005-1002 Gillette SLAMS SLAMS Population Exposure Campbell 1/1/1991  

56-005-1899 Buckskin North (PRB PM2.5 

Network) 

SPM Upwind Background Campbell 9/3/2008  

56-007-0099 Atlantic Rim Met SPM Source Oriented Carbon 10/1/2007 9/30/2012 

56-007-1000 Sinclair (Mobile #2) Mobile Source Oriented Carbon 12/11/2013  

56-009-0801 Converse County (Mobile #3) Mobile Population Exposure Converse 12/17/2012  

56-009-0819 Antelope Site 3 (PRB PM2.5 & 

NOx Network) 

SPM General/Background Converse 7/1/1999  

56-013-0099 South Pass SPM General/Background Fremont 3/12/2007  

56-013-0900 Pavillion (Mobile #1) SPM Population Exposure Fremont 1/27/2011 4/17/2012 

56-013-1003 Lander SLAMS SLAMS Population Exposure Fremont 1/1/1989  

56-021-0001 Cheyenne SLAMS SLAMS Population Exposure Laramie 1/1/1991  

56-021-0100 Cheyenne NCore SPM Population Exposure Laramie 1/1/2011  

56-025-0001 Casper SLAMS SLAMS Population Exposure Natrona 1/1/1991  

56-025-0100 Casper Gaseous SPM Population Exposure Natrona 3/1/2013  

56-029-0001 Cody SLAMS SLAMS Population Exposure Park 1/1/1988  

56-033-0002 Sheridan Police Station SLAMS SLAMS Population Exposure Sheridan 1/1/1985  

56-033-0003 Sheridan Highland Park SLAMS SLAMS Population Exposure Sheridan 1/1/2005 5/30/2012 

56-033-1003 Sheridan Meadowlark SLAMS SLAMS Population Exposure Sheridan 7/1/2012  

56-035-0097 Wyoming Range SPM General/Background Sublette 1/1/2011 10/1/2013 

56-035-0099 Boulder SPM Source Oriented Sublette 2/1/2005  
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AQS ID Site Name Site 

Type 

Site Objective(s) County Start Date End Date 

56-035-0100 Daniel South SPM Upwind Background Sublette 7/1/2005  

56-035-0101 Pinedale Gaseous SPM Population Exposure Sublette 1/1/2009  

56-035-0700 Big Piney Site #3 SPM Source Oriented Sublette 3/30/2011  

56-035-0705 Pinedale PM2.5 SPM General/Background Sublette 7/1/2005 6/30/2012 

56-035-1002 Juel Spring SPM Source Oriented Sublette 12/11/2009  

56-037-0007 Rock Springs SLAMS SLAMS Population Exposure Sweetwater 1/1/1989  

56-037-0077 Hiawatha SPM Source Oriented Sweetwater 5/1/2011  

56-037-0100 Rock Springs (Mobile #1) Mobile Population Exposure Sweetwater 3/2/2013 3/31/2014 

56-037-0200 Wamsutter SPM Source Oriented Sweetwater 3/13/2006  

56-037-0300 Moxa Arch SPM Source Oriented Sweetwater 5/28/2010  

56-037-1000 Farson Met SPM Other Sweetwater 4/27/2011  

56-039-1006 Jackson SLAMS SLAMS Population Exposure Teton 1/1/2001  

56-041-0101 Murphy Ridge SPM Upwind Background Uinta 1/1/2007  

NOT IN AQS Sinclair BAM Station Mobile General/Background Carbon 3/16/2011 5/31/2011 

NOT IN AQS Worland BAM Station Mobile General/Background Washakie 11/1/2011 12/31/2012 

Table 4. AQD Monitoring Sites (2009-2013 Operation) 
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Site Name Site 

Type 

Parameters 

CH4/NMHC  CO NO2 O3 PM10 

LC 

PM10 

STP 

PM2.5 

LC 

PM2.5 

SPEC 

SO2 Met 

Laramie SLAMS SLAMS     X X X    

Wright Jr.-Sr. High 

School 

SPM     X X     

Thunder Basin SPM   X X X   X  X 

Campbell County SPM   X X  X    X 

Gillette (Mobile #3) Mobile X  X X  X X   X 

Black Thunder BTM-36-2 

(PRB PM2.5 Network) 

SPM     X X X    

Belle Ayr BA-4 (PRB 

PM2.5 & NOx Network) 

SPM   X    X    

Gillette SLAMS SLAMS     X X     

Buckskin North (PRB 

PM2.5 Network) 

SPM       X    

Atlantic Rim Met SPM           

Sinclair (Mobile #2) Mobile X  X X  X X  X X 

Converse County (Mobile 

#3) 

Mobile X  X X  X X   X 

Antelope Site 3 (PRB 

PM2.5 & NOx Network) 

SPM       X    

South Pass SPM   X X  X   X X 

Pavillion (Mobile #1) Mobile X  X X  X X   X 

Lander SLAMS SLAMS     X X X    

Cheyenne SLAMS SLAMS     X X X    

Cheyenne NCore SPM  X X X  X X X X X 

Casper SLAMS SLAMS     X X X    

Casper Gaseous SPM   X X      X 

Cody SLAMS SLAMS     X X X    

Sheridan Police Station 

SLAMS 

SLAMS      X X   X 
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Site Name Site 

Type 

Parameters 

CH4/NMHC  CO NO2 O3 PM10 

LC 

PM10 

STP 

PM2.5 

LC 

PM2.5 

SPEC 

SO2 Met 

Sheridan Police Station 

SLAMS 

SLAMS      X 

 

X   X 

Sheridan Highland Park 

SLAMS 

SLAMS     X X X    

Sheridan Meadowlark 

SLAMS 

SLAMS     X X X    

Wyoming Range SPM   X X X X X   X 

Boulder SPM X  X X  X    X 

Daniel South SPM   X X X X    X 

Pinedale Gaseous SPM   X X   X   X 

Big Piney Site #3 SPM   X X  X X   X 

Pinedale PM2.5 SPM       X    

Juel Spring SPM   X X      X 

Rock Springs SLAMS SLAMS     X X X    

Hiawatha SPM    X      X 

Rock Springs (Mobile #1) Mobile X  X X  X X   X 

Wamsutter SPM X  X 

 

X  X   X X 

Moxa Arch SPM   X X  X   X X 

Farson Met SPM          X 

Jackson SLAMS SLAMS     X X X    

Murphy Ridge SPM   X X X X   X X 

Afton BAM Station Mobile     X X X   X 

Worland BAM Station Mobile     X X X   X 

Table 5. Parameters Measured at AQD sites (2009-2013 Operation)  
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1.3.1 Monitoring Network Changes 

 

There have been various changes to the AQD monitoring network since the submittal of the 2010 

Network Assessment on April 28, 2011.  Many of these have been associated with the mobile 

gaseous monitoring stations, since they are typically only deployed in a location for a one (1) 

year period of study.  Further, stationary SPM sites have either closed or relocated.  This section 

briefly describes the changes to the network. 

 

1.3.1.1 Wyoming Range 

 

The primary objective of the Wyoming Range monitoring station was to monitor transported 

pollutants entering the UGRB from the west.  Also, the 2010 Network Assessment recommended 

meteorological monitoring at Wyoming Range to study the unique meteorology attributed to 

Wyomingôs topography.  The Wyoming Range site started data acquisition on January 1, 2011 

and was shut down on October 31, 2013.  The data generated from the Wyoming Range station 

was found to be redundant with respect to the nearby Daniel South station.  The equipment from 

Wyoming Range was used to outfit a long-term monitoring station at Big Piney Site #3, 

replacing the gaseous mobile station located there. 

 

1.3.1.2 Hiawatha 

 

The AQD began operation of the Hiawatha monitoring station in May 2011 with a primary 

objective of source-oriented monitoring.  The monitoring station is sited in a region of proposed 

oil and gas development based on the recommendation from the 2010 Network Assessment.  

Due to the remote location of the Hiawatha station, renewable energy is the primary power 

source. 

 

1.3.1.3 Farson Meteorological Tower 

 

Another recommendation from the 2010 Network Assessment was the installation of a 

meteorological tower for modeling purposes in the town of Farson in May 2011.  Farson is 

located along the southern border of the UGRB O3 nonattainment area.  The placement of the 

meteorological tower in Farson assists in providing coverage in necessary meteorological data 

for modeling. 
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1.3.1.4 Casper Gaseous 

 

In March 2013, the Casper Gaseous monitoring station began operation.  The monitoring station 

was sited in Casper ï Wyomingôs second largest city, and a MSA.  The 2010 Network 

Assessment revealed population-based O3 monitoring as a priority. 

 

1.3.1.5 Sheridan Elementary School SLAMS 

 

In addition to the SLAMS monitoring station at the Sheridan Police Station, a neighborhood 

scale and population oriented station has moved several times.  From 1998 to 2005, PM10 and 

PM2.5 monitoring was conducted at the Sheridan Middle School.  Next, the station was located at 

the Highland Park School from 2005-2012.  Due to the demolition of the school, the SLAMS site 

was placed at the Meadowlark Elementary School beginning in July 2012.  The AQD complied 

with the EPA SLAMS requirements when the site was relocated. 

 

1.3.1.6 Pinedale PM2.5 Station 

 

Beginning in 2005, PM2.5 sampling started at the Pinedale PM2.5 SPM, a filter-based site.  In 

January 2009, the AQD added a gaseous monitoring station in Pinedale for NO2 and O3.  This 

new station also employed a continuous BAM to measure PM2.5 concentration.  The AQD 

determined that there was redundancy in operating both PM2.5 monitors in Pinedale.  Operational 

differences, budgetary considerations, and data comparability also led the AQD to reach a 

decision to cease operation for the Pinedale PM2.5 station on June 30, 2012. 

 

1.3.1.7 Cloud Peak 

 

Operations at the Cloud Peak station started in October 1999.  This station was located 

approximately fifteen (15) miles west of Buffalo in Johnson County.  This station was used to 

track visibility and meteorology near the Cloud Peak Wilderness Area.  On July 1, 2014, the 

AQD decommissioned the meteorological parameters and camera.  The AQD conducted an 

internal assessment and found the meteorological data and camera images to be of low priority.  

The AQD transferred ownership of the camera to the USFS.   
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1.3.1.8 Converse County Long-Term Station 

 

In order to evaluate ambient air quality data in a region of oil and gas development, the AQD 

established the Converse County Long-Term Station in April 2015.  The long-term station is 

centrally located in the oil and gas in Converse County and monitors for gaseous, particulate, and 

meteorological parameters.   

 

1.3.1.9 Powder River Basin-Antelope Relocation 

 

As part of the  PRB Network, the Antelope Site 3 station, established in January 2001, monitored 

PM2.5 and NO2 upwind of the Antelope Mine.  In 2013, construction of an oilfield service road 

within 100 feet from the Antelope Site 3 station comprised the siting criteria at this location.  The 

station was shut down on July 1, 2013 and moved to a new location, in the same area, called 

Antelope Site 7.  The Antelope Site 7 station became operational in February 2015. 

 

1.3.1.10 Mobile Gaseous Monitoring Stations 

 

Mobile Station #1:  This mobile station was initially deployed a few miles east of the small town 

of Pavillion in Fremont County from January 2011 to April 2012.  The primary objective was to 

monitor this rural residential area intermingled with gas development.  The mobile station was 

then relocated to Rock Springs for population-based monitoring to fulfill the 2010 Network 

Assessment finding and operated through March 2014.  The mobile station was then transported 

to the town of Lovell in northwest Wyoming.  The objective at Lovell is population-based 

monitoring in a previously unmonitored area with several Title V sources in the area.  

Monitoring started at Lovell in July 2014 and concluded at the end of August 2015. 

 

Mobile Station #2:    This station was utilized for ambient air and meteorological monitoring in 

Big Piney, in the UGRB O3 nonattainment area.  The 2010 Network Assessment noted that a 

monitoring station would be positioned near the LaBarge Gas Field.  The AQD initiated 

operations for the station in March 2011.  In 2013, the AQD determined that that it would be 

beneficial to continue monitoring some parameters at the Big Piney location to achieve the 

primary objective of monitoring downwind of the Big Piney and LaBarge Gas Fields.  The long-

term Big Piney monitor began operations in December 2013.  The mobile station was moved to 

Sinclair, in south central Wyoming located next to a Title V oil refinery.  The mobile station is 

sited to monitor SO2 and other pollutants in populated area of the town of Sinclair.  The station is 

still located at Sinclair, but is likely to be sited in Torrington later in 2015.  Torrington is a town 
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in eastern Wyoming with a population of approximately 6,500 people.  At the time of the 

decision, there was a Title V source located close to the city limits.    

 

Mobile Station #3:  The initial location of this station was in the Micropolitan Statistical Area of 

Gillette.  This was a recommendation from the 2010 Network Assessment concerning 

population-based ozone monitoring in populated areas.  Operations in Gillette started in October 

1, 2011 and ended on December 12, 2012.  The station was moved near the town of Douglas in 

Converse County and began operations on December 17, 2012.  This station was sited due to 

citizen concerns about oil and gas development in an area of rural residential population.  The 

AQD continued operation at this location beyond the anticipated one (1) year while evaluating 

the need for a long-term monitoring station in Converse County.  The AQD terminated 

operations at the Converse County mobile station on July 8, 2015.  The mobile station at 

Converse County was moved to Newcastle, which is in the northeastern portion of Wyoming.  

Newcastle is a mid-sized town with just over 3,500 people that has a Title V oil refinery and 

associated industrial monitoring located adjacent to the townôs school.  The Newcastle Mobile 

station began operation on July 10, 2015.     

 

1.3.1.11 BAM Station 

 

The AQD outfitted a mobile monitoring station with continuous BAM PM10 and PM2.5 

monitoring devices for deployment in communities that may be impacted by smoke or wildfire 

activity, or agricultural burning.  Additionally, meteorological conditions are also monitored.  

The station was first located for a brief period of time in 2011 in Sinclair.  Later, the station was 

moved to Worland and sited at Newell Sargent Park.  Data collection began on October 1, 2011.  

The Worland monitoring objective was to monitor in a populated areas that may be affected by 

agricultural burning.  Sampling at Worland concluded on December 31, 2012.  Following 

Worland, the station was sited in Afton, based on a recommendation from the 2010 Network 

Assessment citing a need for population-based PM10 monitoring in Afton.  Data collection began 

on January 1, 2014 and concluded on March 16, 2015.  The station was then moved back to 

Worland and data collection started in July 2015.  In 2012, there was a burn ban in effect due to 

dry conditions persistent in Washakie County and throughout the state.  Therefore, the AQD 

relocated the BAM station to Worland in order to monitor ambient particulate and 

meteorological data under normal burning conditions. 
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2.  Data Sources and Products in the 2015 Network Assessment 

 

The AQD has used a variety of different data sources and products to evaluate Wyomingôs 

ambient air monitoring network.  The data products presented are mostly illustrated in a 

graphical format to inform the reader.  It is important to illustrate that the overwhelming majority 

of the data products used average data grouped by a season, a year, or multiple years.  The aim is 

to investigate trends instead of specific days or incidents.    Using all data products provides a 

firm illustration of what has happened at a monitoring station and what conclusions can be made.  

The AQD, due to limited internal resources, utilized the services of STI to assist in the analysis 

of monitoring data and generation of data products.  The data products and sources will be 

introduced here.  STI produced an extensive Technical Support Document (TSD) that discusses 

in details the data sources and procedures used in generating the data products.  This TSD can be 

found in Appendix B. 

  

2.1 Data Sources 

 

2.1.1 Ambient Monitoring Data  

 

The primary data source used for acquiring ambient monitor pollutant data in the Network 

Assessment was AQS.  As mentioned earlier, AQS is the EPAôs repository of ambient air 

monitoring and meteorological data collected by Federal, State, local, and Tribal air agencies, as 

well as industrial sources.  The AQD uploads validated data from its monitors, as well as 

industrial monitors operated in Wyoming, on a quarterly basis.   Prior to beginning to assemble 

and evaluate data products, the AQD conducted an extensive data completeness review for each 

county to verify and, if necessary, remedy data completeness issues in AQS.   

 

2.1.2 Emission Inventory Data 

 

The AQD used the following emission inventory (EI) data sources:  the 2013 Title V EI, the 

2013 UGRB Oil and Gas EI, the 2013 Southern Powder River Basin (SPRB) Oil and Gas EI, the 

2013 Prescribed and Wildfire EI from the Western Regional Air Partnership-Fire Emissions 

Tracking System (WRAP-FETS), the 2011 Triennial Oil and Gas EI, the 2011 Triennial Non-Oil 

and Gas EI, the 2011 On-Road EI, and the 2011 Non-Road EI.  The On-Road and Non-Road EI 

come from the EPAôs National Emissions Inventory (NEI).  The Title V, UGRB, and SPRB are 

annual inventories collected by the AQD.  The WRAP-FETS EI data comes from the AQDôs 

Smoke Management Program, where basic prescribed fire (broadcast area size or pile volume 

and fuel type) and wildfire data is uploaded to the WRAP-FETS system.  Through various 
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models and emission factors, the output from the WRAP-FETS system is an EI of the uploaded 

prescribed fire and wildfire data.  On-Road EI data was computed using the EPAôs Motor 

Vehicle Emission Simulator (MOVES) software program at the county level.  Non-Road EI data 

includes the following non-industrial sources:  residential fuel combustion, commercial cooking, 

construction, and agricultural processes. 

 

2.1.3 Meteorological Data 

 

The meteorological data used in the Network Assessment comes from three (3) sources:  AQS, 

Remote Automatic Weather Stations (RAWS), and Meteorological Aviation Reports (METAR).  

The AQS meteorological data comes from AQD, industrial, and federal monitoring stations.  

Like the ambient monitoring pollutant data, STI inspected the sources for at least 85% data 

completeness.  They determined that fifty-three (53) AQS and twenty-one (21) METAR sites 

passed the criteria.  STI classified the data into annual and seasonal groups.  In the event of 

spatial gaps in the meteorological coverage provided by AQS and METAR locations, data from 

RAWS was used. 

 

2.2 Mapping 

 

2.2.1 Thiessen Polygons 

 

The AQD and its contractor used the specific Geographic Information System (GIS) known as 

ArcGIS and ArcMap, the software program commonly associated with ArcGIS.  This is a 

product originally developed by the Environmental Systems Research Institute (ESRI).  Besides 

common mapping, ArcGIS offers advanced features.  One of these features is the generation of 

Thiessen (Voronoi) polygons.  Thiessen polygons denote a zone of influence around a given 

point such as a monitoring station.  The calculation of these polygons draws a line equidistant 

between each pair of monitors.  The polygons are then generated from the intersections of the 

lines.  With the resulting polygons, the area served by a monitor can be inferred.  Thiessen 

polygons are, however, limited in that they do not take topography or meteorology into account.  

One improvement made to the polygons was to take elevation into account.  The contractor 

designated and marked elevation up to 10,000 feet to mostly take elevation into consideration.  

Figure 5, below, shows Thiessen polygons and elevation for all monitoring stations that 

measured ozone at any time during 2009-2013. 
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Figure 5. Thiessen Polygon Example 

 

2.2.2 Gridded Emission Inventory 

 

Another important data product generated by STI for the Network Assessment was a Gridded 

Emission Inventory (EI).  The AQD provided a variety of EI data to the contractor as discussed 

in Section 2.1.2.  STI placed the EI data into 4 kilometer (km) by 4 km grids according to the 

location provided.  Emissions data were categorized into five (5) types:  ALL (all emission 

sources), PT (2013 Title V and 2011 Non-Oil and Gas), OR (On-Road), NP_NR (Non-Point, 

Non-Road, and Fire Sources), and OG (Oil and Gas Sources).  The pollutants assessed were:  

PM10, PM2.5, NOx, CO, SO2, and VOCs.  The OR and NP_NR sources were gridded based on 

land use, land cover, transportation networks, and census data.  Table 6 provides a summary of 

the EI data and what to expect when viewing maps.  Figure 6 shows the gridded EI of VOCs 

from all sources as an example. 

 






































































































































































