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Executive Summary  
 
The Wyoming Department of Environmental Quality ς Air Quality Division (AQD) has the responsibility 
ǘƻ ǇǊƻǘŜŎǘΣ ŎƻƴǎŜǊǾŜΣ ŀƴŘ ŜƴƘŀƴŎŜ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ²ȅƻƳƛƴƎΩǎ ŀƛǊ ǊŜǎƻǳǊŎŜΦ  The AQD helps ensure that 
the ambient air quality in the State of Wyoming is maintained in accordance with the National Ambient 
Air Quality Standards (NAAQS).  To carry out this goal, AQD operates and maintains a network of 
ambient air quality monitors and requires industrial sources of air pollutants to conduct source specific 
ambient air monitoring. 
 
A Network Assessment is required to be performed and submitted to the U.S. Environmental Protection 
Agency (EPA) every five years.  This assessment must include detailed monitoring network information 
along with analyses to evaluate monitoring sites and their objectives.  The Wyoming monitoring 
network, as a whole, is designed to meet the following seven basic ambient air monitoring objectives:   
 

1) Determine representative concentrations in areas of high population density. 
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 and remote or rural 

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. 

 
For this Network Assessment, the AQD has used various statistical, graphical, and geographic 
information systems (GIS) spatial analyses to evaluate ²ȅƻƳƛƴƎΩǎ ambient and meteorological 
ƳƻƴƛǘƻǊƛƴƎ ƴŜǘǿƻǊƪ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ !v5Ωǎ ƳƻƴƛǘƻǊƛƴƎ ƻōƧŜŎǘƛǾŜǎΦ   
 
The Network Assessment was performed in two stages, Southwest Wyoming in 2008 and the remainder 
of the State in 2010.  Results from both the Southwest Wyoming Network Assessment and the 
assessment of other areas of the State are discussed in this document.  The AQD has analyzed the 
results and several conclusions were reached: 
 

¶ 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. 
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Several of these conclusions were generated from the Southwest Wyoming Network Assessment and 
have already been funded.  A population-based monitoring station was deployed in Pinedale in 2009, 
which monitors for ozone, PM2.5, NOx, and meteorology.   The AQD has committed to funding the 
Wyoming Range transport monitoring station, which will monitor for ozone, trace-level NOx, PM10 and 
PM2.5 and meteorology.  The AQD has also committed funding for a meteorological tower in Farson.  The 
Wyoming Range and Farson monitoring stations will be deployed in 2011.  The Hiawatha monitoring 
station has been jointly funded by AQD and EPA as part of the 3-State Study.  The 3-State Study is a 
cooperative monitoring and emission inventory study whose objective is to assist Wyoming, Colorado, 
and Utah to model for regional ozone.   Due to the lack of power in the Hiawatha project area, this 
station will operate ozone and meteorology using solar and wind power and will be deployed in 2011.   
 
For those conclusions that do not have permanent funding allocated now, the AQD has purchased a 
fleet of mobile monitoring stations that could be deployed to these locations on short-term basis (one 
year) to perform an initial investigation of air quality concentrations.   
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1 Introduction  
 
The 2010 Network Assessment is intended to examine and evaluate the Wyoming ambient air 
monitoring network of sites to fulfill the requirements of 40 CFR Part 58.10(d), which calls for  
 
 άΧŀƴ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ŀƛǊ ǉǳŀƭƛǘȅ ǎǳǊǾŜƛƭƭŀƴŎŜ ǎȅǎǘŜƳ ŜǾŜǊȅ р ȅŜŀǊǎ ǘƻ ŘŜǘŜǊƳƛƴŜΣ ŀǘ ŀ 
minimum, if the network meets the monitoring objectives defined in Appendix D to this part, whether 
new [monitoring stations] are needed, whether existing [monitoring stations] are no longer needed and 
can be terminated, and whether new technologies are appropriate for incorporation into the ambient 
ŀƛǊ ƳƻƴƛǘƻǊƛƴƎ ƴŜǘǿƻǊƪέ. 
 
The Wyoming monitoring network, as a whole, is designed to meet the following seven basic ambient air 
monitoring objectives:   
 

1) Determine representative concentrations in areas of high population density. 
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 and remote or rural 

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. 

 
For this Network Assessment, Wyoming Department of Environmental Quality ς Air Quality Division 
(AQD) has used various statistical, graphical, and geographic information systems (GIS) spatial analyses 
to evaluate ²ȅƻƳƛƴƎΩǎ ŀƳōƛŜƴǘ ŀƴŘ ƳŜǘŜƻǊƻƭƻƎƛŎŀƭ ƳƻƴƛǘƻǊƛƴƎ ƴŜǘǿƻǊƪ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ !v5Ωǎ 
monitoring objectives.  The !v5 ǳǎŜŘ 9t!Ωǎ ά!ƳōƛŜƴǘ !ƛǊ aƻƴƛǘƻǊƛƴƎ bŜǘǿƻǊƪ !ǎǎŜǎǎƳŜƴǘ DǳƛŘŀƴŎŜέ 
(EPA454/D-07-001, Feb. 2007) along with other tools and ideas presented by EPAΩǎ hŦŦƛŎŜ ƻŦ !ƛǊ vǳŀƭƛǘȅ 
Planning and Standards (OAQPS) (http://www.epa.gov/ttn/amtic/network-assessment.html).   
 
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 
focuses on the network of ambient air monitors that are operated by the AQD.  However, ambient and 
meteorological monitoring operated by industry and federal agencies was considered to understand 
monitor coverage.  AQD will not comment on the placement or adequacy of non-AQD monitoring sites 
in this Network Assessment.  
 
Results of this Network Assessment will be used to guide future monitor placement, reconfiguration, 
and improvements in the Wyoming monitoring network.  AQD may also determine, based on supporting 
data evaluation, potential areas where the monitors are no longer meeting their objective and can be 
removed.   Before implementing any finding(s) of this Network Assessment, the AQD will need to 
evaluate resources and prioritize needs. 
 
The Network Assessment ǿŀǎ ŘŜǎƛƎƴŜŘ ōȅ !v5 ǘƻ ǳǎŜ ǘƻƻƭǎ ǘƘŀǘ ǿŜǊŜ ŀǇǇƭƛŎŀōƭŜ ǘƻ ²ȅƻƳƛƴƎΩǎ ǳƴƛǉǳŜ 
nature with respect to population density, geographic area, complex topography, and concentration of 
ƛƴŘǳǎǘǊƛŀƭ ǎƻǳǊŎŜǎΦ   .ŜŎŀǳǎŜ ƻŦ ²ȅƻƳƛƴƎΩǎ ǳƴƛǉǳŜ ƴŀǘǳǊŜΣ !v5Ωǎ small Monitoring Section staff, and 
limited funding from EPA, AQD contracted with Sonoma Technology, Incorporated (STI) to assist in 
statistical and GIS spatial analyses for use in this Network Assessment.  Technical products and analyses 

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


pg. 10 
 

from STI can be found in the appendices.  A guide to how to interpret these technical work products is in 
Section 2. 
 
The Network Assessment is designed to address the seven basic Wyoming ambient air monitoring 
objectivesΦ  {ŜŎǘƛƻƴ о ƛƴǘǊƻŘǳŎŜǎ !v5Ωǎ ŀƳōƛŜƴǘ ƳƻƴƛǘƻǊƛƴƎ ƴŜǘǿƻǊƪ ŀƴŘ ǇǊŜǎŜƴǘǎ ŀ ƘƛǎǘƻǊƛŎŀƭ ǊŜǾƛŜǿ ƻŦ 
the monitoring station data.  The remainder of this Network Assessment is structured by monitoring 
objective.  Sections 4 through 11 present the evaluation of the network by monitoring objective.  Each 
section discusses monitoring stations that meet the stated objective along with supporting data 
evaluation and conclusions.   
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2 How to Interpret D ata Products Used in this Network Assessment  
 
For this Network Assessment, AQD has used various statistical, graphical, and geographic information 
systems (GIS) spatial analyses (known as data products) to evaluate ²ȅƻƳƛƴƎΩǎ ambient and 
meteorological monitorƛƴƎ ƴŜǘǿƻǊƪ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ !v5Ωǎ ƳƻƴƛǘƻǊƛƴƎ ƻōƧŜŎǘƛǾŜǎΦ ¢ƘŜǎŜ Řŀǘŀ ǇǊƻŘǳŎǘǎ 
reduce large amounts of data into a graphical form to help inform the data analyst or reader.  This 
Section will introduce the reader to the different data products, how they were compiled, their use and 
limitations.   
 
It should be noted that many of these data products use data that has been averaged by season or year.  
This is done to represent overall trends rather than specific incidents or days.  Therefore, any 
conclusions reached may not apply to specific days where episodic events could occur.  Additionally, 
some of these data products employ meteorological and spatial models, which have varying degrees of 
accuracy.  Again, these are used to represent the overall big picture of the monitoring station and may 
not always account for microscale episodes that could occur at a monitoring station.   
 

2.1 Statistical Analyses  
 
The Network Assessment covers ambient and meteorological data collected from 2006-2008.  In order 
to evaluate the data collected during this period, different summary statistics can be used.  One 
effective way to compare data is a notched box and whisker plot.  These plots are generated by a 
statistical software called Systat.  These plots can be used to assess statistical significance between two 
or more sets of data.  They can be used to assess the trend in concentrations at a monitoring station by 
evaluating data collected in different years.  These plots can also be used to determine whether two or 
more chosen stations monitor significantly different concentrations. 
 
Figure 2-1: How to interpret notched box-whisker plots 

 
Graphic courtesy of STI 
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2.2 Geospatial Analyses 
Geospatial analyses combine data such as emission inventories and population data with geographic 
data into products that can be easily evaluated on a map.   
 
Census data describing population and population change was plotted on the Environmental Systems 
Research Institute (ESRI) ArcMap program to determine the spatial distribution of population in relation 
to the ambient monitoring network.  STI pulled data from the U.S. Census Bureau for the years 2000-
2007 at the block level to determine 2007 population and population change between 2000 and 2007.  
The monitors are then superimposed on to the graphic.  This tool is used to analyze monitor placement 
ǘƘŀǘ ǊŜƭŀǘŜǎ ǘƻ !v5Ωǎ hōƧŜŎǘƛǾe #1: Determine Representative Concentrations in Areas of High 
Population Density. 
 
Figure 2-2: Example of population density and active/planned monitoring stations 

 
 
Figure 2-2 also shows shapeǎ ƪƴƻǿƴ ŀǎ ά¢ƘƛŜǎǎŜƴ ǇƻƭȅƎƻƴǎέ on the map.   Thiessen polygons are applied 
as a standard technique in geography to assign a zone of influence or representativeness to the area 
around a given point (in this case, a monitoring site).  Calculating Thiessen polygons is a simple 
quantitative method for determining an area of representation around a given site, which is known as 
the area-served.  This technique involves drawing a centerline between each pair of monitors and 
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creating polygons from the intersections of the centerlines.  However, Thiessen polygons do not take 
into account geographic features or meteorology.  
  
To improve the physical representation of the area-served boundaries, the boundaries were adjusted to 
a maximum elevation of 3,000 meters, thus accounting for topographic barriers.  Figure 2-3 depicts the 
four-step process for performing an area-served analysis. 
 
Figure 2-3: Four Step Process of an Area Served Analysis 

 
 

Although the final area served analyses were generated by STI for this project, they played a minor role 
in the evaluation process.  This type of analysis does not lend itself well to ²ȅƻƳƛƴƎΩǎ complex 
topography and long distances between monitoring stations.  In most cases, the large area-served 
polygons do not realistically represent the airshed that a monitoring station characterizes.  Theissen 
polygons are included on some graphics for informational purposes only.    
 
Evaluation of ground-based meteorological data is also an important part of evaluating site locations 
and the sources, which may be contributing to concentrations.  One of the most useful tools for 
summarizing wind speed and direction is a wind rose. 
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Figure 2-4: How to interpret a wind rose 

 
 
STI plotted these wind roses using ESRI ArcMap and their own proprietary software.  When plotted on a 
map, these graphics can be useful in determining regional wind patterns and identifying areas where 
wind patterns shift based on topography.  
 

How to Interpret a Wind Rose 
A wind rose provides a summary of wind patterns for a specific time period at 
a surface meteorological site.  The length of the triangle emanating from the 
center of the wind rose to the edge of the outermost color of the triangle 
indicates the percentage of time that winds are from a specific direction 
(position on axes).  The length of each colored area shows the percentage of 
time the winds are within a certain wind speed category. 

How to Interpret a Wind Rose
A wind rose provides a summary of wind patterns for a specific t ime period at a 
surface meteorological site.  The size of the triangle emanating from the center 
of the wind rose indicates the percentage of time that winds are from a specific 
direction (position on axes) and the wind speed time percentages are indicated 
with color bins along the length of the triangle.
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Figure 2-5: Example of a wind rose map 

 
 
AQD also uses emission density plots to understand areas of concentrated emissions of pollutants and 
their distribution throughout the SǘŀǘŜΦ ¢ƘŜǎŜ ƳŀǇǎ ǳǎŜ !v5Ωǎ нллу ŜƳƛǎǎƛƻƴ ƛƴǾŜƴǘƻǊƛŜǎ, which are 
placed into 4 kilometer (km) by 4 km grids according to their location in Wyoming.  The density of 
emissions is color coded; yellow to red colors denote areas of high emissions relative to the rest of the 
State.  This typically indicates large point sources or groups of sources. These emission maps are used in 
conjunction with monitor locations and meteorological data to analyze the monitoring network.   
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Figure 2-6: Example of a Gridded Emission Density Map 

 
 
 
Spatial probability density maps are also generated ǳǎƛƴƎ {¢LΩǎ ¢ǊŀƴǎǇƻǊǘŜŘ 9Ƴƛǎǎƛƻƴǎ !ǎǎŜǎǎƳŜƴǘ Yƛǘ 
(TEAK) and ESRI ArcMap software.  These maps show likely areas where air passed over before landing 
at the specified monitor.  To produce these maps, STI used the Hybrid Single-Particle Lagrangian 
Integrated Trajectory (HYSPLIT) model to generate wind trajectories for the two days prior to an air 
parcel arriving at a monitor.  These are called backtrajectories.  HYSPLIT uses the Eta Data Assimilation 
System (EDAS) meteorological data from the years 2006-2008 to model the backtrajectories for each 
day in the specified time period.  The areas of blue and darker green signify areas that air passed over 
most frequently before reaching the monitor.  It should be noted that these models are not highly 
resolved, which means the ǿƛƴŘΩǎ ǇŀǘƘ gets averaged over a large distance and therefore usually 
doesnΩǘ ǊŜŦƭŜŎǘ ƭƻŎŀƭƛȊŜŘ ŎƘŀƴƴŜƭƛƴƎ ŦǊƻƳ ǘƻǇƻƎǊŀǇƘȅΦ  This tool is useful for identifying the most 
frequent air patterns and areas where pollutants could be transported from before reaching the 
monitor.   
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Figure 2-7: Example of a Spatial Probability Density Map 

 
 
The spatial probability density plots can be combined with emission density plots into graphics that 
ǎƘƻǿ ά9Ƴƛǎǎƛƻƴ LƳǇŀŎǘ tƻǘŜƴǘƛŀƭέΦ   In basic terms, this metric is figured by the amount of time the 
backtrajectory moves over a county and the density of emissions in that county.  The assumption is 
made from this calculation that the longer an air parcel spends over a place the more likely it is to carry 
those emission to the monitoring location.  As stated earlier, these metrics are derived from models, 
and should only be used as a planning tool to understand possible influences on a monitor.    
 
For this project, emission data was gathered at the 4 km grid-square level for Wyoming.  Emission 
inventory data was gathered at the county level for states surrounding Wyoming.  When viewing these 
graphics, the units are somewhat arbitrary.  It is more important to identify the color pattern to 
understand possible influences.  Yellow to red colors indicate a higher probability of emissions from that 
area influencing the monitor. 
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Figure 2-8: Example of an Emission Impact Potential Graphic 

 
 
All of the statistical, graphical, and GIS spatial analysis data products are used together to determine if 
!v5Ωǎ ŎǳǊǊŜƴǘ ƴŜǘǿƻǊƪ ƛǎ ƳŜŜǘƛƴƎ ǘƘŜ ƻōƧŜŎǘƛǾŜǎ ǎǘŀǘŜŘ in Section 1, and if any additions or deletions 
need to occur to maximize the efficiency and effectiveness of the network. 
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3 Current AQD Monitoring S tations and Historical D ata Evaluation  
 
The AQD runs several monitoring stations throughout Wyoming that are designed to meet the 
objectives stated in Section 1.  ¢ƘŜ !v5Ωǎ aƻƴƛǘƻǊƛƴƎ {ŜŎǘƛƻƴ Ƙŀǎ ƎǊŜŀǘƭȅ ƛƴŎǊŜŀǎŜŘ ǘƘŜ ǎŎƻǇŜ ƻŦ ƛǘǎ 
monitoring program since the year 2000.  The monitoring stations used in this evaluation were 
operating for a period of time between the years 2000 and 2008.  Data for this evaluation was collected 
between the years 2006-2008, with the exception of trends evaluation, which used data collected 
between the years 2000-2008.    Years 2006-2008 were the most recent data possible to give a 
consistent look between monitored data, population data, and emission inventories.  Monitoring 
stations that began operations after 2006 are included in other evaluations, but did not have adequate 
data to conduct the historical evaluation. 
 

3.1 Current AQD Monitoring S tations  
 
Figure 3-1: Current AQD Monitoring Stations 

 
 
Table 3-1: Current AQD Monitoring Stations 

Name AQS ID Beginning Date of 
Operation 

Boulder 56-035-0099 9/1/2004 

Casper 56-025-0001 Pre-1980 

Cheyenne 56-021-0001 Pre-1980 

Cheyenne NCore 56-021-0100 1/1/2011 

Cloud Peak 56-019-9000 1/1/2002 

Cody 56-029-0001 1/1/1975 

Daniel 56-035-0100 7/1/2005 
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Name AQS ID Beginning Date of 
Operation 

Gillette 56-005-1002 Pre-1980 

Jackson 56-039-1006 6/8/2007 

Juel Spring 56-035-1002 12/11/2009 

Lander 56-013-1003 1/1/1987 

Laramie 56-001-0006 Pre-1980 

Moxa 56-037-0300 5/28/2010 

Murphy Ridge 56-041-0101 1/1/2007 

Pinedale  56-035-0705 7/1/2005 

Pinedale Gaseous 56-035-0101 1/1/2009 

Rock Springs 56-037-0007 1/1/1983 

Sheridan 56-033-0003 1/1/1987 

Sheridan Police 56-033-0002 10/5/1983 

South Campbell County 56-005-0456 7/15/2003 

South Pass 56-013-0099 3/12/2007 

Thunder Basin 56-005-0123 5/1/2001 

Wamsutter 56-037-0200 3/7/2006 

Wright 56-005-0099 11/1/2002 

Wyoming Range 56-035-0097 1/1/2011 

 
5Ŝǘŀƛƭǎ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ŎǳǊǊŜƴǘ ƳƻƴƛǘƻǊƛƴƎ ǎǘŀǘƛƻƴǎ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ !v5Ωǎ !ƴƴǳŀƭ bŜǘǿƻǊƪ tƭŀƴ ŦƻǊ нлмл, 
which can be viewed at http://deq.state.wy.us/aqd/Annual%20Network%20Plans.asp 
 

3.2 AQS Data Evaluation  
 
As part of the Network Assessment, the AQD evaluated data ŦǊƻƳ ǘƘŜ !v5Ωǎ ƳƻƴƛǘƻǊƛƴƎ ǎǘŀǘƛƻƴǎ that 
are ǊŜǇƻǊǘŜŘ ǘƻ 9t!Ωǎ !ƛǊ vǳŀƭƛǘȅ {ȅǎǘŜƳ database (AQS)Φ  !v{ ƛǎ 9t!Ωǎ ƻŦŦƛŎƛŀƭ ǊŜǇƻǊǘƛƴƎ ƳŜŎƘŀƴƛǎƳ ŦƻǊ 
ǘƘŜ !v5Ψǎ ƳƻƴƛǘƻǊŜŘ Řŀǘŀ ŀƴŘ ǘƘŜ Ƴƻǎǘ ŎƻƳǇƭŜǘŜ ŘŀǘŀōŀǎŜ ƻŦ !v5Ωǎ ƳƻƴƛǘƻǊŜŘ ŀƛǊ ǉǳŀƭƛǘȅ ŘŀǘŀΦ  5ŀǘŀ 
for this evaluation was pulled from AQS, it is therefore important to understand the completeness and 
quality of data in AQS.   
 
The AQD determined the data completeness of the 2000ς2008 data for each monitoring station (by 
pollutant) on the basis of the total number of expected samples.  To perform robust analyses, EPA 
recommends data completeness of greater than 85%; that is, a data set must be at least 85% complete 
to be representative of the sampling period.  Data completeness is calculated by dividing the actual 
number of reported samples by the expected total number of samples.  The actual number of samples 
may be less if there is a data acquisition system malfunction or if data is lost and not reported to the 
AQS system.  AQD monitors met this 85% completeness goal with the exception of the following 
monitors: 
  

http://deq.state.wy.us/aqd/Annual%20Network%20Plans.asp
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Table 3-2: Monitoring Stations with less than 85% Data Completeness 

Site ID Site Name Year Pollutant 

56-005-0892 Belle Ayr 2001 PM2.5 

56-005-0456 Campbell County 2005 PM10 

 
Based on this information, the AQD considers the data in AQS to be a good representation of data 
collected at AQD monitoring stations between the years 2000-2008. A table showing completeness for 
all monitoring stations (and pollutants) can be found in Appendix A. 
 
Following the completeness evaluation, the AQD conducted a null and invalid data evaluation to 
determine how many samples collected over the time period (2000ς2008) are reported with null or 
invalid sampling codes.  This is used to indicate how many samples the AQD collected that were 
invalidated due to issues such as machine malfunction, calibration, operator error, etc. and is an 
indicator of overall data quality.  The percentage of null or invalid samples is calculated from the number 
of actual data records (rather than the number of expected data records).  The guidelines for acceptable 
number of invalid samples are different for each pollutant and are dictated by NAAQS data reduction 
requirements.  For many pollutants the requirement is at least 75% data validity per quarter.    For this 
evaluation, the AQD chose to note those sites, which have less than 85% data validity in a year.  Please 
note this does not make the data unusable, rather it means that further investigation should be done 
prior to using the data for comparison to NAAQS or data analysis. 
 
Table 3-3: AQD Monitoring Stations with less than 85% Data Validity by Pollutant and Year 

Pollutant Site ID Site Name Year(s) 

O3 56-005-0123 Thunder Basin 2008 

56-005-0456 Campbell County 2006,2008 

NO2 56-005-0123 Thunder Basin 2008 

56-005-0456 Campbell County 2006,2008 

56-005-0892 Belle Ayr 2004 

56-013-0099 South Pass 2008 

56-035-0099 Boulder 2008 

PM2.5 56-005-0899 Buckskin 2001,2006 

56-009-0819 Antelope 2001,2007 

56-035-0705 Pinedale High school 2008 

56-039-0006 Jackson  2002,2005 

PM10 56-005-1002 Gillette 2007 

56-005-0456 Campbell County 2006,2007 

56-013-0099 South Pass 2008 

56-013-1003 Lander 2003 

56-029-0001 Cody 2007 

56-035-0099 Boulder 2007 

56-035-0100 Daniel 2008 

56-039-0006 Jackson 2002 

 
The AQD strives to collect high quality data at its monitoring stations.  Since 2008, the AQD Monitoring 
Section has increased staff to manage monitoring stations to provide the highest quality data possible. 
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The complete table of data validity statistics for the AQD monitoring stations can be found in Appendix 
A. 
 
The AQD also evaluated gaseous data collected that was below the minimum detection limit (MDL, i.e. 
the lowest detectable concentration a monitor can quantify).  With current monitoring methods, 
especially for NO2 and SO2, the Federal Reference Method (FRM) and most associated Federal 
Equivalent Methods (FEMs) are not sensitive enough to capture low concentrations of these pollutants.  
This means the ambient air is cleaner than can be quantified by these monitors.   {ŜǾŜǊŀƭ ƻŦ ǘƘŜ !v5Ωǎ 
monitoring stations employ these FRM and FEM methods.  Table 3-3 details the evaluation of gaseous 
data below the MDL for the period of record 
 
Table 3-4: Gaseous Data Collected Below the Minimum Detectable Limit  

Pollutant Site ID Site Name Percent below MDL 

SO2 56-013-0099 South Pass 98.8 

56-037-0200 Wamsutter 95.5 

56-041-0101 Murphy Ridge 90.7 

NO2 56-005-0892 Belle Ayr 57.9 

56-009-0819 Antelope 79.5 

56-013-0099 South Pass 54.6 

56-035-0100 Daniel 99.1 

56-041-0101 Murphy Ridge 86.5 

 
The complete table of MDL statistics can be found in Appendix A.  In 2009, AQD determined that SO2 
monitors at South Pass, Wamsutter, and Murphy Ridge should be shut down due to budget constraints 
and the low concentrations being collected.  The AQD has not chosen to shut down any of the NO2 
monitors in the network, as the valid data can be used for episode analysis and modeling.   
 
The methodology now exists to monitor NO2 and SO2 at lower levels with more accuracy.  The AQD will 
consider using these trace-level monitors when deploying monitoring stations with NO2 and SO2 
monitors in the future.   

3.3 AQD Monitoring Station T rends  
 
As part of the data evaluation, the AQD evaluated trends at those sites that have been running more 
than five years as of 2008.  For this Network Assessment, this evaluation will be used to inform decisions 
to enhance or remove monitoring stations based on the magnitude and direction of the trend.  The AQD 
evaluated sites for statistically significant trends (with 95% confidence or greater).  The following table 
summarizes, by pollutant, statistically ǎƛƎƴƛŦƛŎŀƴǘ ǘǊŜƴŘǎ ŀǘ ǘƘŜ !v5Ωǎ ƳƻƴƛǘƻǊƛƴƎ ǎǘŀǘƛƻƴǎ that have 
collected 5 or more years of valid data.   
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Table 3-5: AQD Monitoring Station Trend Summary 

Pollutant Total # of sites Statistically 
significant 
increasing trend 
# of sites (site 
names) 

Statistically 
significant 
decreasing trend  
# of sites (site 
names) 

Trend not 
statistically 
significant 
# of sites 

O3  2 0 0 2 

NO2 2 0 1 ( Thunder Basin) 1 

PM2.5 9 0 4 (Cheyenne, 
Sheridan PD, 
Sheridan Middle 
School, Jackson) 

5 

PM10 12 1 (Sheridan PD) 3 (Lander, 
Cheyenne, Cody) 

8 

 
A table of the magnitude, direction and significance of the trend evaluation can be found in Appendix A.  
Based on this information, the AQD does not anticipate any changes to the monitoring network due to 
significant increases or decreases in concentration.   
 
The AQD continues to evaluate the statistically significant increasing trend at the Sheridan Police Station 
site for PM10.  Since 2008, the AQD has changed the monitoring method to a continuous PM10 TEOM and 
installed a meteorological tower at this location.  This allows the AQD to proactively evaluate PM10 
concentrations and meteorological conditions in near real time.  If warranted, the AQD can trigger 
supplementary PM contrƻƭǎ ŀǎ ŘŜǘŜǊƳƛƴŜŘ ōȅ ǘƘŜ !v5Ωǎ ŀŎǘƛƻƴ ǇƭŀƴΦ    
 

3.4 Measured Concentration  Analysis  
 
The purpose of this evaluation is ǘƻ ǉǳŀƴǘƛŦȅ ƳƻƴƛǘƻǊƛƴƎ ǎǘŀǘƛƻƴǎ ǿƛǘƘƛƴ ǘƘŜ !v5Ωǎ ƳƻƴƛǘƻǊƛƴƎ ƴŜǘǿƻǊƪ 
that measure pollutant concentrations that are high, low, or close to the NAAQS.  For this evaluation, 
the AQD reduced monitored values into the form of the NAAQS.  All summary statistics are listed in 
Appendix A.  This evaluation was not performed for SO2 because of the substantial percentage of data 
collected below the Method Detection Limit (MDL). 
 

 
The NO2 evaluation showed that NO2 concentrations were highest at the Belle Ayr and Jonah sites.  The 
highest hourly concentrations were observed at Jonah and Belle Ayr, which were the only sites with 
hourly values greater than 100 ppb.  Note that observations from Belle Ayr were taken only in 2006, 
while observations from Jonah were available for 2006, 2007, and part of 2008.  NO2 concentrations 
were lowest at Daniel South and South Pass sites, with average 1-hour concentrations less than 1 ppb.  
These sites are likely more representative of regional background concentrations than other sites in the 
area.  
 

 
The evaluation of ozone data showed that median ozone concentrations were very similar across all 
sites with data from 2006 through 2008.  The range of median concentrations was 43 to 51 ppb across 
all sites, and the range of standard deviation in the individual site ozone concentrations was narrow (8 
to 11 ppb).  Nonetheless, some of the differences in concentrations between sites were statistically 
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significant.  For example, median ozone concentrations at Boulder were significantly higher than 
concentrations at other sites.  Of more importance from a regulatory perspective; the Boulder, Jonah, 
and Thunder Basin monitoring stations averaged two or more days per year with 8-hour average ozone 
concentrations above 75 ppb.  These sites are most likely to be important for determining NAAQS 
attainment.   
 
PM2.5 concentrations were very low at most monitoring sites.  Wyoming has some of the lowest average 
concentrations of PM2.5 observed in the contiguous United States, as demonstrated by long-term 
monitoring at Interagency Monitoring of Protected Visual Environments (IMPROVE) sites (Debell et al., 
2006).  Many of the PM2.5 sites in Wyoming are suitable for assessing background concentrations.  
Conversely, very few of the monitoring sites had high PM2.5 concentrations; although Lander and 
Sheridan Police Station had the highest concentrations in the monitoring network, both sites had 
median concentrations well below the annual NAAQS (15 g˃/m3) and none had more than a single 
observation above the 24-hour NAAQS 35 ˃ g/m3 between 2006 and 2008.   
 
The PM10 evaluation showed that PM10 concentrations across the network are generally low.  The 
Gillette, Laramie and Sheridan Police Department have the highest mean concentrations for the time 

period 2006-2008, 17 mg/m3 at all three monitors.  The Cody Monitoring station had the lowest mean 

concentration at 10 mg/m3.  All stations were well below the Annual PM10 Wyoming Ambient Air Quality 

Standard (WAAQS) 50 mg/m3.  Sheridan Police Department and Campbell County Monitoring Station had 
the highest 24-hour PM10 concentrations during the 2006-2008 time period.   
 
The AQD does not recommend any changes at this time based on the measured concentration 
evaluation.  The measured concentration evaluation may be used in future Network Assessments to 
evaluate changes in monitoring station design values.  
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4 Objective #1: Determine Repres entative Concentration in Areas of 
High Population D ensity  

 
Monitoring stations have been placed throughout Wyoming to determine air quality concentrations in 
areas of high population density.  The NAAQS are set to protect public health and monitoring stations 
are often placed in populated areas to ensure the air quality is meeting the NAAQS where people live 
and work.  To determine the optimal use of resources, emissions are used in conjunction with 
population when siting population based monitoring. 

4.1 Monit oring Stations that Meet this O bjective  
 
Figure 4-1: Monitoring Stations that Meet Objective #1 

 
 
Table 4-1: Monitoring Stations that Meet Objective #1 

AQS ID Monitoring 
Station Name 

Operating 
Agency 

Ozone NO2 PM10 PM2.5 SO2 

56-025-0001 Casper AQD   X X  

56-021-0001 Cheyenne AQD   X X  

56-021-0100 
Cheyenne 

NCore 
AQD 

X X X X X 

56-029-0001 Cody AQD   X X  

56-005-1002 Gillette AQD   X   

56-039-1006 Jackson AQD   X X  

56-013-1003 Lander AQD   X X  

56-001-0006 Laramie AQD   X X  

56-035-0705 Pinedale AQD    X  
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AQS ID Monitoring 
Station Name 

Operating 
Agency 

Ozone NO2 PM10 PM2.5 SO2 

56-035-0101 
Pinedale 
Gaseous 

AQD 
X X  X 

 

56-037-0007 Rock Springs AQD   X X  

56-033-0003 
Sheridan - 

Highland Park 
AQD 

  X X 
 

56-033-0002 
Sheridan - 

Police 
AQD 

  X X 
 

56-005-0099 Wright AQD   X   

 

4.2 Supporting Data Evaluation  
 
For this evaluation, the AQD examined population data from the year 2007 in addition to population 
changes from 2000-2007 throughout the State in relation to current monitors.   Figures 4-2 and 4-3 map 
population data throughout the State. 
 
Figure 4-2: Wyoming Population per Square km for Year 2007 
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Figure 4-3: Wyoming Population Change from 2000-2007 

 
 
Figure 4-2 demonstrates that areas with population greater than 100 persons per square kilometer are 
covered by existing monitoring stations.  Figure 4-3 also demonstrates that areas of population growth 
over 20 persons per square kilometer are also being represented by existing monitoring stations.    
 
AQD also ranked cities and towns in terms of total population. Table 4-2 lists cities and towns with 
population greater than 1,000.  Data was obtained from the State of Wyoming Economic Analysis 
Division for 2009. 
 
Table 4-2: Estimate Population of Wyoming Cities and Towns 

City/Town Name 
2009 Est. 

Population Wyoming County 

Cheyenne  57,618 Laramie County 

Casper  54,874 Natrona County 

Laramie  28,850 Albany County 

Gillette  28,726 Campbell County 

Rock Springs  20,905 Sweetwater County 

Sheridan  17,461 Sheridan County 

Green River  12,411 Sweetwater County 
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City/Town Name 
2009 Est. 

Population Wyoming County 

Evanston  11,958 Uinta County 

Riverton  10,249 Fremont County 

Jackson  9,915 Teton County 

Cody  9,435 Park County 

Rawlins  8,791 Carbon County 

Lander  7,387 Fremont County 

Douglas  6,212 Converse County 

Powell  5,786 Park County 

Torrington  5,688 Goshen County 

Worland  5,054 Washakie County 

Buffalo  4,888 Johnson County 

Mills  3,574 Natrona County 

Newcastle  3,404 Weston County 

Wheatland  3,236 Platte County 

Thermopolis  2,948 Hot Springs County 

Kemmerer  2,513 Lincoln County 

Evansville  2,504 Natrona County 

Glenrock  2,466 Converse County 

Lovell  2,325 Big Horn County 

Pinedale  2,221 Sublette County 

Lyman  2,034 Uinta County 

Bar Nunn  1,926 Natrona County 

Afton  1,906 Lincoln County 

Saratoga  1,777 Carbon County 

Greybull  1,774 Big Horn County 

Wright  1,550 Campbell County 

Lusk  1,429 Niobrara County 

Sundance  1,339 Crook County 

Basin  1,290 Big Horn County 

Mountain View  1,235 Uinta County 

Pine Bluffs  1,171 Laramie County 

Marbleton  1,113 Sublette County 

Dubois  1,088 Fremont County 

Guernsey  1,064 Platte County 

 
The cities of Cheyenne and Casper are far larger than any other cities in Wyoming.  Additionally, Figure 
4-3 shows that Cheyenne and Casper have experienced substantial population growth since 2000.   
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The AQD also assessed monitoring in areas designated Core Based Statistical Area (CBSA) by the census. 
EPA often requires monitoring based on the CBSA designation of an area.  Table 4-3 ǎƘƻǿǎ ²ȅƻƳƛƴƎΩǎ 
/.{!ΩǎΦ 
 
Table 4-3: 2009 Wyoming Core Based Statistical Areas 

Core-Based Statistical Area Name Counties Involved 
Est. 2009 

Population 

Casper, WY Metropolitan Statistical Area Natrona County 74,508 

Cheyenne, WY Metropolitan Statistical Area Laramie County, WY 88,854 

Evanston, WY Micropolitan Statistical Area Uinta County, WY 20,927 

Gillette, WY Micropolitan Statistical Area Campbell County, WY 43,967 

Jackson, WY-ID Micropolitan Statistical Area 
  

Teton County, WY 20,710 

Teton County, ID 9,337 

Laramie, WY Micropolitan Statistical Area Albany County, WY 33,979 

Riverton, WY Micropolitan Statistical Area Fremont County, WY 38,719 

Rock Springs, WY Micropolitan Statistical Area 
Sweetwater County, 
WY 41,226 

Sheridan, WY Micropolitan Statistical Area Sheridan County, WY 29,163 

   Total 2009 Wyoming Population by Core-Based Statistical Areas 401,390 

   Note: A Core Based Statistical Area, as defined by the US Census Bureau, is any urban metro 
area with over 50,000 population, or a micro area, which has more than 10,000 population. 

 
The identified locations are those listed by the US Census 2009 Statistical Areas List. 

 
Wyoming has nine /.{!Ωǎ ŀƴŘ ǘƘŜǊŜ ƛǎ ŎǳǊǊŜƴǘƭȅ ŀƛǊ ǉǳŀƭƛǘȅ ƳƻƴƛǘƻǊƛƴƎ ƛƴ ŀƭƭ ƻŦ ǘƘŜ /.{!ΩǎΦ    !ƭƭ /.{!Ωǎ 
have PM10 and PM2.5 monitoring stations ƘƻǿŜǾŜǊΣ ƴƻǘ ŀƭƭ /.{!Ωǎ ƘŀǾŜ ƻȊƻƴŜ ƳƻƴƛǘƻǊƛƴƎΦ  The Casper 
CBSA, a metropolitan statistical area, does not have ozone monitoring.  Additionally, the Laramie and 
Sheridan micropolitan statistical areas do not currently have ozone monitoring.  9t!Ωǎ ǇǊƻǇƻǎŜd 2009 
Ozone Monitoring Rule calls for all metropolitan statistical areas and at least one micropolitan statistical 
area within the State to monitor for ozone.   
 
To understand whether populated areas have representative monitoring in relation to pollutant 
emissions in their area, the AQD also evaluated the existing monitoring stations with respect to the 
gridded emission inventory.  The AQD examined gridded emission inventory data for NOx, SO2, PM10, and 
NOx combined with VOCs to evaluate ozone.   There was no PM2.5 emission inventory data compiled for 
this Network Assessment, therefore the AQD evaluated the population based PM2.5 network solely on 
the basis of total population and population change. 
 
The following figures show examples of the gridded emission evaluation.  The gridded emission graphics 
for all pollutants can be found in Appendix B.  Figure 4-4 depicts gridded emissions of NOx and VOC.  NOx 
and VOC emissions are precursors to ozone formation. 
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Figure 4-4: Gridded NOx and Gridded VOC Emissions 














































































