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Executive Summary

The Wyoming Department of Environmental Quakty Quality Division has the responsibility

to protect, conserve, and enhance the quality
that the ambient air quality in Wyomirgymaintained 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 ambiengair monitoring.

The AQD presents the 2015 Network Assessment as required every fifth year by the United
States Environmental Protection Agency. A Network Assessisiantomprehensiveview

that uses multiple types of analyses and data sourcesgbassir quality agency in

determining: the current status of the monitoring network, where additional monitoring could be
beneficial, and where monitoring could justifiably be remov@dfore implementing any

finding(s) of this Network Assessment, tR@®D will need to evaluate resources and prioritize
needs.

There are three general findings from the 2015 Network Assessment:

1 There is a need to review and reconcile site objectives forAA@Ehmonitoring
station.

1 The AQD needs texaminecurrent monitang at the Wind River Reservation.

1 The AQDrevisited2010 Network Assessment findings.

Thefollowing findings suggest additional monitoring needs in WyorAin QD6 s Net wor k

There is a need for loAgrm monitoring in central Converse County.

There is a neefibr monitoring in the city of Torrington.

There is a need fanonitoring in eastern Johnson County.

There is a need for populatidrased monitoring in Laramie beyond what

presently exists.

1 There is a need for populatidrased monitoring in Sheridan beyomtat
presently exists.

1 The AQD shoulcconduct further analyses to determine the needdeeous
pollutant monitoring in alimicropolitan statisticahreaghat have not already been
studied

1 Carbon monoxide monitorg data would be beneficial eastem Johnson County
or central Converse County.

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

exposure and upwind background monitoring.

= =4 =4 4



1 TheMoneta Divide is a region of planned oil and gas developmdentified as a
potental location for AQD monitoring pending examination of current
industrially-operated monitoring.

The findings where monitors could justifialdlyh ut down i n Wyoming AQDOGS

1 Murphy Ridgehas showrtonsistent monitored concentrations and has notshow
significant trendsince mortioring operations began in 2007. Additionally,
modelingbackground dataeedshave changed

1 The Farson Meteorological Station lsgcessfullycharacterized meteorological
conditions along the southeastern boundary of thee@reen River Basin for
four years.

1 The instrument used to collect Rt 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.

1 Similarly, other stations (Dani&outh Wamsutter, Murphy Ridge, and Campbell
County) employ older instruments to measurePquiring more site visits and
maintenanceThere is a need to conduct site specific evaluations, which would
inform potential renoval or replacement

1 Cheyenne has multiple monitoring stations that measurg &M PMs. The
data from both sites correlate well (>90%) with each other. The AQD will
conductmore analyses regarding the possible removal of one of thesewiites,
would requirefederal approval.

1 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 needetb determine if removal is warranted

1 The Wright JrSr. High School monitoring station has Pj\data that correlates
well with multiple industrial monitors nearby. Further evaluation is warranted
regarding potential removal.

9 Data for the Moxa Arclas not shown any significant trends since operation
startedn 2010and modeling needs have chang@diditionally, the G data is
highly correlated with other AQD stations in southwest Wyomingther
analyses are needemldetermine if removal is warranted



1. Introduction

1.1 Network Assessment and Past Rals

The United States Environmental Protection Agency (EPA) charges state, tribal, and local air
monitoring agencies to perform a periodetworkassessment of their monitoring network.
Title 40, Part 58.10(d) of the Code of Federal Regulations (ClaR)ss

i .agency shall perform and submit to the EPA Regional Administrator an assessment of the air
guality surveillance system every 5 years to determine, at a minimum, if the network meets the
monitoring objectives defined in appendix D to this pattether 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.

A Network Assessment is required to be performed abmhited to the EPA every five 5
years. ThidNetwork 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 determihe most efficient and effective network for monitoring
criteria pollutants, precursors, and meteorology. This Network Assespreeahtshe

Wyoming Department of Environmental Qualityr Quality Division (AQD)with a unique
opportunity to comprehensly examine the monitoring network under various circumstances
and scenarios in order to responsibly manage the resources entrusted to thim AQdition to

t he management of hdalrmoniohddgendgralscsnandated dosnsidert
individualsandwith respiratory health challengeln summary, the AQD musbnsider many
factors when reviewing the monitoring network and in planning for future monitoring concerns.

I n order to thoroughly eval uat eitokvigietworkhgés a mb
with respect to the AQD6és monitoring site obj
mi scell aneous statistical, graphical, and geo
AAmbi ent Air Monitoringe®Nealwonmdg Wistsle sastmeerrt tGaic
presented by the EPA6s Office of Air Quality

Results of this Network Assessment will be used to guide future monitor placement,
reconfiguration, and improvements in the Wyoming monitoniegyvork. The AQD may also
determine, based on supporting data evaluation, potential areas where the monitors are no longer
meeting their objective armbuldbe removed. Before implementing any finding(s) of this

Network Assessment, the AQD will needeealuate resources and prioritize needs.

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

The Network Assessment was designed by the AQD to use tools that were applicable to
Wyomi ngds unique nature with respect to popul
topography, and concentration of industrialses.

The EPA required state, tribal, and local air monitoring agencies to sublaitvark
Assessment of their respective monitoring network beginningin 2D10e A QDG&s concl u:c
from the 201(Network Assessment were:

1 Currently operating monitoringtations in the Wyoming Monitoring Network are
meeting their intended objective(s).

1 Currently operating monitoring stations in the Wyoming Monitoring Network are
not redundant with each other.

1 There is a need for populatidrased ozone monitoring in Piradd, Casper, Rock
Springs, and Gillette.

1 There is a need for populatidrased monitoring for PAin Star Valley.

1 Monitoring stations should be deployed to monitor impacts from the Hiawatha
and LaBarge Gas Fields.

1 A monitoring station in the Wyoming Rang®uld assist in quantifying transport
from the west.

1 Meteorological monitoring is needed in Farson and the northern portion of the
Wyoming Range.

1 The AQD will consider using tradevel gaseous monitors when deploying
future stations with N@or SQ.

Basedon the results of the 2010 Network AssessméetAQD implemented several changes in
its ambient and meteorological monitoring netwoFHirst, the AQD purchased three (3) mobile
stationsall capable of monitoring gaseous pollutants, (€O, NOG,, NG, CH;, NMHC, THC,

and in some case§0,) and meteorological parameters. The moktigiors are sitedt a

location typically forone (1) year; siting is determined by the monitoring objective chosen for
that deploymentTo implement the findings of thé@d20 Network Assessmemhobile gaseous
stationswere operated in Gillette, Big Piney, and Rock Sprinfse AQD also outfitted a

mobile stationwith PM;o, PM, 5, and meteorologicaquipment This mobilestation(referred to
as t h estatio® A M w a for papsilatiorbased PMp monitoring near Star Valley.
Populationbased @monitoring was also addressed by addihgng-term gaseous station in
Casper beginning in 2013n 2011, the AQDstarted monitoring at the Hiawatha and LaBarge
Gas Fields. Theliawatha station started collection on May 2011. Due to the lack of available
power, the Hiawatha station is the AQDOG6s firs
in the form of solar and wind energy. The AQD sited one of its new nmsthtiensto Big Piney

in 2011 to investigate impacts from the LaBarge Gas Fiel®013 the AQDreplacedthe

mobile stationwith a longterm station at this locatioriThe AQD establishedlong-termstation

at Wyoming Range from 2012013 in order taleternine the extent of regional pollutant

11



transport and toollectmeteorologicatiata, infulfi llment of the Wyoming Range finding

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

differences firshotedin the 208 Southwest Wyoming Network Assessment. These

mo d i

cations i

Network Assessment.

ustrate

t he

1.2  Wyoming Ambient Monitoring Responsibilities

As partof the 2019Network Assessmentt is imperatv e t o

monitoringresponsibilities.

A Q& thes20Wo mmi t men't

addr ersnaryamhient AQDO s
The firgind utmostesponsibility isdeterminingand

demonstratingompliance with the National Ambient Air Quality Standards (NAAQASS. of
July 2015 the NAAQS, as defined by Tabl, are:

Pollutant Primary/Secondary Averaging Time Level Form
Cco primary 8-hour 9 ppm Not to be exceeded more
1-hour 35 ppm than once per year
Lead primary and secondary Rolling 3month | 0.15 pg/m Not to be exceeded
average
NO, primary 1-hour 100ppb 98" percentile of dhour
daily maximum
concentrations, average(
over 3 years
primary and secondary Annual 53 ppb Annual Mean
0O primary and secondary 8-hour 0.075 ppm Annual fourthhighest
daily maximum &hr
concentration, averaged
over 3 years
PM, 5 primary Annual 12 pg/n? annual mean, averaged
over 3 years
secondary Annual 15 pg/nt annual mean, averaged
over 3 years
primary and secondary, 24-hour 35 pg/n? 98" percentile, averaged
over 3 years
PMyq primary and secondary 24-hour 150 pg/m Not to be exceeded more
than once per year on
average over 3 years
SO primary 1-hour 75 ppb 99" percentile of dhour
daily maximum
concentrations, average(
over3years
secondary 3-hour 0.5 ppm Not to be exceeded mor¢

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
PM,s 24-hour 35ug/m’
Annual Mean 15 pg/m’
PMyo 24-hour 150 ug/m°
Annual Mean 50 pg/m°
NO, 1-hour 100 ppb
Annual Mean 53 ppb
O3 8-hour 75 ppb
SO 1-hour 75 ppb
CO 1-hour 35 ppm
8-hour 9 ppm

Table 2. Wyoming AmbientAir 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 20ll@twork Assessment, Wyoming had one nonattainment

area, the city limits of Sheridan was classified as a moderate nonattainment areaédi®?M;
designated on November 15, 19%ince the 2010letwork Assessment, the EPA designated all

of Sublette Countgand small portions of Lincoln and Sweetwater Countiesa marginal
nonattainment area fors@n July20,2012. Collectively, the three (3) counggion is termed

the Upper Green River Basin (UGRB) Ozone NonattainfAeza. Figurel below shows the

two (2) nonattainment areas in Wyoming.
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Figure 1. NonattainmenAreas in Wyoming

One objective of the AQDds monitoring network
Wyoming is sparsely populated, the AQD not only considers largesmall towns, but also

rural populations intermingled witnergydevelopment whesiting populatiorbased

monitoring. However, national monitoring rules are based on more densely populated greas and
therefore, larger cities are a focus of this NetwdskessmentThe 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 Arem 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 definitidfurther, aMicropolitan Statistical Are&s

defined ly the OMB as one or more adjacent counties with at least one urban core area with a
population ranging from 10,0049,999. TheMicropolitan Statistical Areasm Wyoming are:

Evanston, Gillette, Jackson, Laramie, Riverton, Rock Springs, and Sheridan.
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The AQDds evaluation of population concentrate
growth. The AQD also evaluated sensitive populations, such as the young and é&hd€dlle

3, below, the U.S. Census Buraarovils20opul ati on
population data2013 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 deidvieEom the 2010 Census. Figure 3 is the

block population change in Wyoming from 262010.

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
Personsinder 5 years, percent, 2013 6.6% 6.3%
Persons 65 years and over, percent, 2 13.5% 14.1%

Table 3. Population and\ge Demographics of Wyoming and the USA

N Wyoming Population Density in 2010
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Figure 2. Wyoming 2010 Population Density
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“$E
Wyoming Block Population Change from 2000-2010
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Figure 3. Block Population Change in Wyoming from 202010

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

Campbell, Johnson, and Sublette Counties. Crook, Laramie, Natrona, and TetbasCiso

showed similar growth in smaller portions of the counties. With the exception of Teton County,
the other counties mentioned hateng development with respect to coal, oil, and natural gas.

Teton County displayelothgrowth and loss of popation over the decagddependent on the

location In Figure 4 there is clear, consistent population growth outsidie city limits of the
sevenMicropolitan Statistical Areaand two MSAs in Wyoming. Some of the cities show a

large population decreasvithin the city limits.
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Figure 4. PopulationCharge ofWy o mi ngdés Mi cropolitan and Metr.

Within these populated areas are groups of people defined as sensitive populations. With respect
to air qualty, 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) yearsanBgD00 persons at or above

the age of sixtyfive (65) years. Table 3 reveals tla#iost20% of Wyomi ngds popul
consists of those that would qualify as a sensitive population for air quality solely due to age.

In addition to the raw numbers jistimportant to view key population demographics in Wyoming
with a geographic perspective. In ordersimlateand viewpopulationdemographics in
Wyoming,the AQD utilized EJView. EJViewis an onlinemappingtool provided by the EPA

EJView allows uses to create maps and generate detailed reports based on the geographic areas
and data sets choseBJView uses U.S. Census Bureau data from multiple factors that may

affect public health including: demographic, health, and environntental.

Beyond agethose individuals with respiratory health issues arealsart ofthe definition of a
sensitive population. For Wyoming as a whole, EJVIEMIws a low respiratory risk by county

2 Access to EJView may be found hehétf://epamap14.epa.gov/ejmap/entry.htrd full list of all the data layers
and links to their metadata may be found hatp(//epamapl4.epa.gov/ejmap/help/EJlayersDescriptior).html
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using the sum of hazard quotients that affect the same target organ.ieLananNatrona

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. Migopditan Statistical Areaare located in

counties with the lowest respiratory riskccording to the census data that has been visualized

on the EJView tool, Wyoming®gpublichealth. qual ity 1is

Through the Network Assessment, the A@@Rlso charged to revieBnvironmental Justice

issues with respect to air monitoring. Environmental Justiceas def i ndasdtheblay t he E
treatment and meaningful involvement of all people regardless of race, color, national origin, or
income wik respect to the development, implementation, and enforcement of environmental

laws, regulations, and policias.

The EPAOGs EJView tool, which uses 2010 Census
Wyomi ngbébs popul ati on inerity.8/ acowity evelj Garbonamdd 1 3. 5 %
Fremont Counties have the highest percentages of minorities at 20.2% and 28.5%, respectively

of the overall populationlt should be noted that Fremont Countntains most of the Wind

River Indian Reservation alongth a small portiorof Hot Springs County. Minorities comprise

5.4% of the total population in Hot Springs Counifbany, Big Horn, Campbell, Goshen,

Laramie, Natrona, Sweetwater, Teton, Uinta, and Washakie Counties have a minority population
somewhee in the range of 2@0% 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 trendireydswhe bottom
amongst the 23 countie3.et on County has the most per capit
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 povagyat 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 Coug 6 s maxi mum rankings with res
units is that Wyomingdés only four (4) year un
the county seat, Laramie

1.3 Ambient Air Monitoring in Wyoming

Sites owned and operated by the AQB tire primary focus of this Network Assessmeértiere
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 far@ipollutants and

determining compliance with the NAAQS. The SLAMS are lergn stations that must meet

and follow specific quality assurance, monitoring methodology, sampling objectives and siting
requirements. The AQD SLAMS stations have beenplaced Wy omi ngds most pop
with the purpose of determining compliance with NAAQS for the protection of public health.

Next, the AQD employs Special Purpose Monitoring (SPM) statidie SPM stations provide
additional information needed by stateldocal 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 threg (Bobile monitoringstationscapable of monitoring
particulate (continuous PMand PM s), gaseous (NE Os, CH,, and NMHC) and

meteorological parameters. The mobile monitoring stations arem#tined monitoring

shelters that may be moved to differéotations 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
stationsata location for approximately one (1) year at a time.

Finally, the AQD as required by 40 CFR Part 58 Appendix D¥erates a National Core
(NCore) Multi-Pollutant Monitoring Station within the city limits of Cheyeratehe North
Soccer Complex ParkTitle 40, Part 58 Appendix 2. of the CFRdefines NCoreriteriaasthe
following:

AThe NCore multipollutant sites are sites tha
support to integrated air quality management data needs. NCore sites incthde bo

neighborhoodand urban scale measurements in general, in a selection of metropolitan areas

and a | imited number of more rural l ocati ons.

The NCore monitoring station was established during the summer of 2010 and became fully
operational January 1, 201 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
qguality, air quality standardsd® compliance, a
model evaluations, and comparison with other ambient air mongtdata.

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 sé€¥dmast ambient air
monitoring objectives:

1. Determine representative concentrationargas 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 welfareelated 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 individal monitor will meet every objective listed, but the complete,
statewide monitoring network will accommodate every objectiMee AQD invites the public to
visit WyVisNet (ttp://www.wyvisnet.coito view near realime 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 haslrequire
several industrial sources in Wyoming to conduct ambient monitoring for criteria pollutants in
and around specific facilities. The AQD6s | a
Basin (PRB) coal mines and consists of approximately 5@ Ridnitoring locations. The AQD

also requires extensive networks of fkhonitoring at the trona facilities outside of Green River
and coal mines in southwest Wyoming. As t he
issues construction or modification perntashe 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 conifming 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 charadteriaht

broad regional trends and visibility conditions using monitoring data collected in or near Class |
areasnational wilderness areas larger than 5,000 agra®tional parks larger than 6,000 acres,
acrosghe United States. Wyoming has five (JRROVE 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 Aait8¢ 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 IrBenieau of Land

Management (BLM) and National PaBervice (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).
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Table 4, belowprovides thanetadata fothe AQD stations that operated between 2@09.3
Table 5, followingJists parameters that are monitored at each €itaer stations and monitors
not owned byhe AQD were used in the evaluation for monitoring coverage siediin

AppendixA.
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AQS ID Site Name Site Site Objective(s) County Start Date | End Date
Type

56-001-0006 Laramie SLAMS SLAMS | Population Exposurg  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 BTM36-2 (PRB | SPM General/Background Campbell 7/1/1999

PM, s Network)
56-005-0892 | Belle Ayr BA-4 (PRB PMs& SPM Highest Campbell 7/1/1999

NOy Network) Concentration
56-005-1002 Gillette SLAMS SLAMS | Population Exposure Campbell | 1/1/1991
56-005-1899 Buckskin North (PRB PM 5 SPM Upwind Background| Campbell 9/3/2008

Network)

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 (Mobilg3) Mobile | Population Exposure Converse | 12/17/2012
56-009-0819 | Antelope Site 3 (PRB Pp4 & SPM General/Background Converse | 7/1/1999

NOy Network)
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 Exposureg Fremont 1/1/1989
56-021-0001 Cheyenne SLAMS SLAMS | Population Exposurg Laramie 1/1/1991
56-021-0100 Cheyenne NCore SPM Population Exposureg Laramie 1/1/2011
56-025-0001 Casper SLAMS SLAMS | Population Exposurg Natrona 1/1/1991
56-025-0100 Casper Gaseous SPM Population Exposurg Natrona 3/1/2013
56-029-0001 Cody SLAMS SLAMS | Population Exposure Park 1/1/1988
56-033:0002 | Sheridan Police Station SLAM{ SLAMS | Population Exposurg Sheridan 1/1/1985
56-033-0003 | Sheridan Highland Park SLAM| SLAMS | Population Exposure Sheridan 1/1/2005 | 5/30/2012
56-0331003 | Sheridan Meadowlark SLAMS SLAMS | Population Exposurg Sheridan 7/1/2012
56-035-0097 Wyoming Range SPM Gener#iBackground | 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 Site Objective(s) County Start Date | End Date
Type

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

56-0350101 Pinedale Gaseous SPM Population Exposurg  Sublette 1/1/2009

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

56-035-0705 Pinedale PM5 SPM General/Background Sublette 7/1/2005 | 6/30/2012
56-035-1002 Juel Spring SPM Source Oriented Subdette | 12/11/2009
56-037-0007 Rock Springs SLAMS SLAMS | Population Exposurg 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 Exposurg 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 Site20092013 Operation)
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Site Name Site Parameters
Type CH4/NMHC CcO N02 03 PM 10 PM 10 PM2_5 PM2_5 SOZ Met
LC STP LC SPEC
Laramie SLAMS SLAMS X X X
Wright Jr-Sr. High SPM X X
School
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 BTM36-2 SPM X X X
(PRB PM 5 Network)
Belle Ayr BA-4 (PRB SPM X X
PM, 5 & NO, Network)
Gillette SLAMS SLAMS X X
Budkskin North (PRB SPM X
PM, s Network)
Atlantic Rim Met SPM
Sinclair (Mobile #2) Mobile X X X X X X X
Converse County (Mobilg Mobile X X X X X X
#3)
Antelope Site 3 (PRB SPM X
PM, 5 & NO, Network)
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 X X X
SLAMS
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Site Name Site Parameters
Type CH4/NMHC CcO N02 03 PM]_O PM]_O PM2_5 PM2_5 SOZ Met
LC STP LC SPEC
Sheridan Police Station| SLAMS X X X
SLAMS
Sheridan Highland Park| SLAMS X X X
SLAMS
Sheaidan Meadowlark | SLAMS X X X
SLAMS
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 PM5s 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. Parametereasured at AQD sitd20092013 Operation)
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1.3.1 Monitoring Network Changes

There have beevarious changes to the AQD monitoring network since the submittal of the 2010
Network Assessmermn April 28, 2011 Many of theséave been associated with the mobile
gaseous monitoringtations since they are typically only deployed in a locafimnaone (1)

year period of studyFurther, stationary SPM sites have either closed or relocated. This section
briefly describes thehanges to the netwark

1.3.1.1Wyoming Range

The primary objective of the Wyoming Range monitoring station was to moratwyptorted

pollutants entering the UGRB from the west. Also, the 20&fvork Assessment recommended
meteorological monitoring at Wyoming Range to study the unique meteorology attributed to

Wy omi ngos tTeepMyaning Rahge siarted data acqui®n on January 1, 2011
andwas 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 letegm nonitoring station at Big Piney Site #3,

replacing the gaseous mobdtationlocated there.

1.3.1.2 Hiawatha

The AQD began operation of the Hiawatha monitoring station in May 2011 with a primary
objective of sourc@riented monitoring. The monitoringasibn is sited in a region of proposed
oil and gas development based on the recommendation from thé&2640rk Assessment.

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

1.3.1.3 Farson Meteorological dwer

Another recommendation from the 2046twork Assessment was the installation of a
meteorological tower for modeling purposes in the town of Farsbtay 2011 Farson is
locatedalong the southern border of the UGRBr@nattainment area. The plavent of the
meteorological tower in Farson assists in providing coverage in necessary meteorological data
for modeling.
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1.3.1.4 CaspefGaseous

In March 2013, the Casper Gaseous monitoring station began operation. The monitoring station
was sited in Caggi Wy omi ngos s e c andadM3AaThg2Wetwocki t y
Assessment revealed populatioased @ monitoring asa priority.

1.3.1.5 SheridarElementary School SLAMS

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

scale and population oriented station has moved several times. From 1998, teN3Gnd

PM s monitoring was conducted at the Sheridan Middle School. Next, the station was located at
the Highland Park School from 20@012. Due to the demtbn 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 Pinedald®M, 5 Station

Beginning in 2005, PMs sampling staed at the Pinedale PMSPM, a filterbased site. In
January 2009, the AQD added a gaseous monitoring station in Pinedale,fandNQ. This

new station also employed a continuous BAM to measurgsiebhcentration. The AQD
determined that there wasdundancy in operating both B¥monitors in Pinedale. Operational
differences, budgetary considerations, and data comparability also led the AQD to reach a
decision to cease operation for the Pinedale £3¢ation on June 30, 2012.

1.3.1.7 CloudPe&k

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 meteorologgear the Cloud Peak Wilderness Aréan July 1, 2014the

AQD decommissioned the meteorological parameters and cafleeaAQD 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 Convers&€ounty 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 Lergrm Station in April 2015. Thelong-termstation is
centrally located in theil and gasn Converse Countgnd monitors for gaseous, particulate, and
meteorological parameters.

1.3.1.9Powder River BasinAntelope Relocation

As part of thePRB Network, théAntelope Site 3 statiqrestablished in January 2001, monitored
PM, s and NQ upwind ofthe Antelope Mine.In 2013 construction of an oilfield service road
within 100 feet from the Antelope Site 3 station compriseditirey criteria at this locationThe
station was shut down on July 1, 2013 and moved to a new lodatibe, same area, called
Antelope Site 7. The Antelope Site 7 station became operational in February 2015.

1.3.1.10 MobileGaseous MonitoringStations

Mobile Station#1. Thismobile statiorwas 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 developmidr@mobile stationwas

then relocated to Rock Springs for populati@msed monitoringp fulfill the 2010 Network
Assessment finding and operated through March 2014. The mobile stagtmentransported

to the town of Lovell in northwest Wyoming. The objective at Lovell is populdiased
monitoring in a previously unmonitored anedh seveal Title V sources irthe area.

Monitoring started at Lovell in July 2@land concludgat the end oAugust2015.

Mobile Station#2: This stationwas utilized for ambient air and meteorological monitoring in
Big Piney in the UGRB @nonattainmentr@a The 2010 Network Assessment noted that a
monitoring station would be positioned near the LaBarge Gas Fiélel AQD initiated
operations for thetationin March 2011. In 2013, the AQD determined that that it would be
beneficial to continue monitimrg some parameters at the Big Piney location to achieve the
primary objective of monitoringownwind ofthe Big Piney and LaBarge Gas Field$helong-
termBig Piney monitor began operations in December 2013. The nsthilenwas moved to
Sinclair, insouth central Wyoming located next t@idle V oil refinery. The mobilestationis
sited to monitolSO, and other pollutants in populated area of the town of Sincldiestationis
still located at Sinclajibut is likely to be sited in Torringtontkr in 2015. Torrington is a town
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in eastern Wyomingyith a populatiorof 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 thistationwas in theMicropolitan Statistical Areaf
Gillette. This was a recommendation from the 2B&Bvork Assessment concerning

populationbased ozone monitoring in populated areas. Operations in Gillette started in October

1,2011and ended on December 1P12. Thestationwas moved near the town of Douglas in
Converse Countgnd began operations @ecember 17, 2012This station was sited due to
citizen concerns about oil and gas development in an area of rural residential popilagion.
AQD continuedoperation at this location beyond the anticipated one (1) year exdlaating
the need for a lorterm monitoring station in Converse Couniyhe AQD terminated
operations at the Converse County mobtktionon July 8, 2015.The mobilestationat
Cornverse County wasioved toNewcastle, which is in the northeastern portion of Wyoming.
Newcastle is a midized town with just over 3,500 people that ha#la V oil refinery and
associated industrial moni t or i eNpwchstecMobile d
stationbegan operation on July 10, 2015.

1.3.1.11 BAMStation

The AQD outfitted a mobile monitoringtationwith continuous BAM PMp and PM s
monitoring devices for deployment in communities that may bedtegdy smoke or wildife
activity, or agricultural burning Additionally, meteorological conditions are also monitored.
Thestationwas first located for a brief period of time in 2011 in Sinclair. Latersthgonwas

moved to Worland and sited at Newell Sargent Parkta@ollection began on October 1, 2011.

adj a

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

agriculturalburning. Sampling at Worland concluded on December 31, 2012. Following
Worland, thestationwas sited in Aon, based on a recommendation from the 20&8vork
Assessmentiting a needor populationbased PMp monitoring in Afton. Data collection began
on January 1, 2014 and concluded on March 16, 2015 statienwas then moved back to

Worlandand data dtection 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 BAMstationto Worland in order tononitorambient particulate and
meteadological data under normal burning conditions.
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2. Data Sources and Products in th@015Network Assessment

The AQD has used a variety of different dat a
ambient air monitoring networkThe data products preged are mostly illustrated in a
graphicaformat to inform the reader. It is important to illustrate that the overwhelming majority
of the data products used average dabapedoy a season, a year, or multiple years. The aim is

to investigate trendsistead 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 servic&€3 bifo assisin the analysis

of monitoring data and generation of data produ€tse data products and sources will be
introduced hereSTI produced an extensive Technical Support Document (TSD) that discusses

in details the data sources and procedures used inagjegethe data products. This TSD can be
found in AppendixB.

2.1 Data Souraes

2.1.1 Ambient Monitoring Data

The primary data source usfedl acquiring ambient monitor pollutant datethe Network

Assessment was AQS. As mentioned earlier, AQS isth#®EPAr eposi tory of amb
monitoring and meteorological datallected by Federal, State, local, and Tribal air agerages

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

industrial monitors operated in Wyongiron a quarterly basisPrior to beginnindo assemble

and evaluate data productse 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 followingmission inventory (Eljlata sources: the 2013 Title V El, the

2013 UGRB Oil and Gas El, the 2013 Southern Powder River Basin (SPR&)dJ8as El, the

2013 Prescribednd Wildfire EI from the Western Regional Air PartrigpsFire Emissions

Tracking System (WRAHFETS), the 2011 Triennial Oil and Gas El, the 2011 Triennial®bn

and Gas El, the 2011 &®oad El, and the 2011 Nd®oad El. The OiiRoad and NotRoad EI

come from the EPAOGs Nat i dmedile VEUGRE, and BARB aré nv e nt
annual inventories collected by the AQD. The WRRAE TS EI data comes from
Smoke Management Prograwhere basic prescribed fi(lbroadcast area size or pile volume

and fuel typepnd wildfire data isiploaded to ta WRARFETS system Through various
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modelsand emission factorshe output from the WRAPFETS system is an El of thiploaded
prescribed fire and wildfire dattbnrRoad EI data was computed usin
Vehicle Emission Simulator (MOVES) softweaprogram at the county level. N&vad EI data

includes the following noindustrial sources: residential fuel combustion, commercial cooking,
construction, and agricultural processes.

2.1.3 Meteorological Data

The meteorological data used in the Watk 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 monitorm pollutant data, STI inspected the sources for at least 85% data
completeness. They determined that ftfiyee (53) AQS and tweniyne (21) METAR sites

passed the criteria. Stlassifiedthe data into annual and seasayralups. In the event of

spatal 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 thgecific Geographic Information System (GIS) known as
ArcGIS and ArcMap, the software pmagn commonly associated with ArcGIS. Thisis 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) dggons. 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 intersedtiens of t
lines. With the resulting polygons, the area served by a monitor can be inf@inezssen

polygons are, however, limited that they do not take topography or meteorology into account.
One improvement made to the polygons was to take elevatioadotwnt. 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 dur@p932013
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Figure 5. Thiessen Polygon Example

2.2.2 Gridded Emission Inventory

Another important data product generatedsiy for the Network Assessment was a Gridded
Emission Inventory (EI).The AQD provided a variety of El data to the coativaas discussed
in Section 2.1.2.STI placed the El 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 NOil and Gay OR (OrrRoad), NP_NR (No+koint,
Non-Road, and-ire Sources), and OG (Oil an@dasSaurces). The pollutants assessed were:
PMio, PMz s, NQy, CO, SQ, and VOCs.The OR and NP_NR sources were gridded based on
land use, land cover, transportation netwpeksl census datd.able 6provides a summary of
the El data and what to expect when viewing mdpgure 6 shows the gridded EI'6OCs

from all sources as an example.
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