Wyoming Department of Environmental Qualityz
Air Quality Division
April 28, 2011



Executive Summary

The Wyominddepartment of Environmental QualityAir Quality DivisionXQD has the responsibility

G2 LINRPGSOG:T O2yaSNIBS> ' yR SyKI yeADh&pS enfudbatt A G & 2 F
the ambient air quality in the State of Wyoming is maintained in accordance with the National Ambient

Air Quality Standards (NAAQS) carry out this goal, AQD operates and maintains a network of

ambient air quality monitors and requires industrial souroéair pollutantsto conduct source specific

ambient air monitoring.

A Network Assessment is required to be performed and subohib the US Environmental Protection
Agency (EPA) evefiye years. This assessment must include detailed monitoring network information
along with analyses to evaluate monitoring sites and their objectiVé Wyoming monitoring

network, as a wholeis designed to meet the followirgevenbasic 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 backgrodrconcentration levels

4) Determine the extent of regional pollutant transport among populased remote or rural
areas

5) Determine welfarerelated impacts irsupport of secondary standards

6) Determine highest concentration expected to occur in the area a/éy the network

7) Research pollutant and meteorological behaviors in areas of concern

For thisNetwork Assessmenthe AQDhas used various statistical, graphical, and geographic
information systems (GIS) spatial analyses to evakiade2 Y A afmBi€éhfiand meteorological
Y2YAG2NRY3I ySio2N] 6AGK NBALISOG (G2 !'v5Qa Y2yAld2NR

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 afther areas of the State are discussed in this docum&he AQD has analyzed the

results and several conclusions were reached:

9 Currently operating monitoring stations in the Wyomignitoring Network are meeting their
intended objective(s)

9 Currently operating monitoring stations in the Wyomidgnitoring Network are not redundant
with each other.

1 There is a need for populatidmased ozone monitoring in Pinedale, Casper, Rock Springs, and

Gillette.

There is a need fgropulationbased monitoring for PMin Star Valley.

Monitoring Stations should be depled to monitor impacts from the Hiawatha and LaBarge Gas

Fields.

A monitoringstation in the Wyoming Rangeould assist iquantifyingtransport from the west.

Meteorological monitoring is needed Farson and the northerportion of theWyoming Range

The AQD will consider using traleeelgaseousnonitors when deploying future stations with

NGO, or SQ.
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Several of these conclusions were generated from the Southwest Wyoming Network Assessment and
have already been funded. A populatibased monitomg station was deployed in Pinedale in 2009
which monibrs for ozone, PMs, NQ, and meteorology. The AQhas committedo funding the

Wyoming Range transport monitoring statiomhich will monitor for ozone, tractevel NQ, PM,,and
PM,sand meteordogy. TheAQD has also committed funding for a meteorological tower in Farson. The
Wyoming Range and Farson monitoring stations will be deployed in 201 Hiawatha monitoring

station has been jointly funded by AQD and EPA as part of-8tatd udy. The 3State Study is a
cooperative monitoring and emission inventory stwdlyose objective is tassist Wyoming, Colorado,

and Utah to model foregionalozone. Due to the lack of power in the Hiawatha project area, this

station willoperateozone andneteorologyusing solar and wind powend 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 dbort basis (one
year) to perform an initial investigation of air quality concentrations.
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1 Introduction

The 2010Network Assessmeris intendedto examine and evaluate the Wyoming ambient air
monitoring network of siteso fulfill the requirements of 4@CFRPart 5810(d), which calls for

GXly aasSaaySyd 2F GKS FANI ljdzZf AGe@ &dz2NBSAT I yO
minimum, if the network meets the monitoring objectives defined\ppendix D to this part, whether
new [monitoring station$are needed, whether existifgnonitoring $ations] are no longer needed and
can be terminated, and whether new technologies are appropriate for incorporation into the ambient
FANI Y2YAG2NAYy 3 ySig2N] ¢

The Wyoming monitoring network, as a whole, is designed to meet the follasewvgnbasic ambiengir
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 regiaal pollutant transport among populateahd remoteor rural
areas

5) Determine welfarerelated impacts irsupport of secondary standards

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

7) Research pollutant anaheteorological behaviors in areas of concern

For thisNetwork AssessmentWyoming Department of Environmental Qualitpir Quality Division

(AQD) has used various statistical, graphical, and geographic information systems (GIS) spatial analyses
toevallate2 @ 2 YAIWE@DASY G YR YSUS2NRt23A0It Y2YyAG2NAYy3A y¢
monitoring objectives.The! v 5 dza SR! Wa A Al ! AN a2y Ai2NAYy3I bSisg2N]
(EPA454/B07-001, Feb. 2007) along with other tools and ideas presented bQEPAh FFA OS 2 F | A N
Planning and Standards (OAQR®)://www.epa.gov/ttn/amtic/network-assessment.html

The overall objective of this Network Assessment is to determine the effisient and effective
network for monitoring criteria pollutants, precursors, and meteorolo@kis Network Assessment
focuseson the network of ambient air monitors that are operated by @D However, ambient and
meteorological monitoringperated by industry and federal agenciesmsconsidered to understand
monitor coverage. AQD will not comment on the placement or adequacy cfA@@ibmonitoringsites
in thisNetwork Assessment

Results of thidNetwork Assessmentill be used to guide future omitor placement reconfiguration,
and improvements$n the Wyomingmonitoring network AQD may also determine, based supporting
data evaluationpotential areas where thenonitors are no longer meeting their objective and can be
removed. Before implenenting any findin{g)of thisNetwork Assessmenthe AQD will need to
evaluate resources and prioritize needs.

TheNetwork Assessmemt & RS&aA3IySR o6& !v5 G2 dzasS (22ta OGKIFG ¢
nature with respect to populatiordensity, geographic area, complex topography, and concentration of
AYRAzZAGNRFf &2 dz2NDOSa® . SO o Meniorimy Beztiorisyalnd & dzy A lj dzS
limited funding from EPAAQDcontracted with Sonoma Technology, Incorporated (®Tdgsist in

statistical and GIS spatial analydesuse in thilNetwork AssessmentTechnical products and analyses
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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 designe address thesevenbasic Wyoming ambient amonitoring

objectivesd {SOGA2Y o AYUiUNRRdzZOSa !v5Qa | YOASY(d Y2yAidzN
the monitoring statiordata. The remainder of this Network Assessment is structured by ragng

objective. Sections 4 through 11 present tkealuationof the network by monitoring objectiveEach

section discussanonitoring stationghat meet the statedobjective along with supporting data

evaluation and conclusions.
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2 How to Interpret D ata Products Used in this Network Assessment

For thisNetwork AssessmenfAQD has used various statistical, graphical, and geographic information

systems (GIS) spatial analy$esown as data productsd evaluatez & 2 Y A afmBi€éhéand

meteorologicalmonitok Y3 Yy S 62N 6A0GK NBaLISOG G2 'v5Qa Y2yAl:s
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 vearapiled their use and

limitations.

It should be noted thamany 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
conclusiongeached may not apply to specific days where episodic events could occur. Additionally,
some of these data products employ meteorological and spatial mpdéish have varying degrees of
accuracy. Again, these are used to represent the overall bigreioftthemonitoring stationand may

not always account for microscale episodes that could occur at a monitstatign.

2.1 Statistical Analyses

TheNetwork Assessmerovers ambient andheteorologicabata collected from 200&@008. In order

to evaluate the data collected during this period, different summary statistics can be used. One
effective way to comparéata is a notched box and whisker plot. These plots are generatad by
statistical softwarecalled Systat. Tlse plotscan be used to assess statistical significance between two
or more sets of dataThey can be used @ssess the trenth concentrationst amonitoring stationby
evaluating datacollected indifferent years. These plotsanalso be used to determine whether two or
more choserstationsmonitor significantly different concentratits.

Figure2-1: How to interpret notched boxwhisker plots

How to Interpret Notched Box-Whisker Plots

A notched box-whisker plot illustrates the distribution of concentrations. The
notch is centered on the median concentration, widening to the size of the box to
illustrate the 95% confidence interval in the median concentration value. The
edges of the box illustrate the 25th and 75th percentile concentrations. The
whiskers indicate values that are 1.5 times the interquartile range (IQR). Star
outliers fall between 1.5 and 3 times the IQR. Circle outliers are greater than 3
times the IQR.

outlier more than 3 times IQR from the mean (extreme outlier) O

outlier more than 1.5 times the IQR

75" percentile

The notch and extents of the notch indicates the 95% confidence

median +— interval; when comparing notched box-whisker plots, if the notch of
one box does not overlap with the notch of another box, the
25% percentile median values are statistically significantly different at the 95%
hox indicates the IQR confidence interval. If the notches overlap, the median values are

not statistically significantly different.
whisker ends = 1.5 times the IQR

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 dintfionmentalSystems
Research Institute§SRIArcMap 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 2007gdation and population change between 2000 and 2007.
The monitors are then superimposed on to the graphic. This tool is used to amaiyer placement
GKIFG NBf I GSa e#l2DetermifelReprasentatiSaiiietrdtions inAreas of High

Populdion Density.

Figure2-2: Example of population density and active/planned monitoring stations
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1
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Legend LI S B e B —

T T T T 1
0 25 50 100 150
® 03 Active/Planned Monitors 2007 Population/sq. km Miles
:I O3 Active/Planned Monitors Theissen Polygons :—:::— A
,\Q '@0 \QQ (]90 r{,’JQ ‘OQQ é’Q S
N VAR {19\’ 'b("\‘ 99\’ éo\'

Figure 22also showsshage 1y 26y I & a ¢ KittanapS yrhidsieri pdlgyang dre applied
as a stndard 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
guantitative method for determining an area of representatianand a given sitewhich is known as
the areaserved This technique involves drawing a centerline between each pair of monitors and
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creating polygons from the intersections of the centerlinetwever, Thiessen polygons do not take
into account geograpic features or meteorology.

To improve the physical representation of the arssrved boundaries, the boundaries were adjusted to
a maximum elevation of 3,000 meters, thus accounting for topographic barfégsre 23 depictsthe
four-step processdr performing an aregerved analysis.

Figure2-3: Four Step Process of an Area Served Analysis

Theissen polygons Identify elevations above New polygons without Area Served analysis (area
developed for each 3,000 meters areas where elevation is values of each site polygon)
monitoring site above 3,000 meters

Although the final area serveahalysesvere generated § STI for this project, they played a minor role
in the evaluation processThis type of analysis does not lend itself weR t@ 2 Y A gorAple#
topography and long distances between monitoring stations. In most cases, the largeeared
polygons do not realistically represent the airshed that a itwoing station characterizes. Theissen
polygons are included on some graphics for informational purposes only.

Evaluation of groundbased meteorological data also an important part of evaluating site locations

and the sourcesvhich may be contribting to concentrations. One of the most useful tofas
summarizing wind speed and direction iwiad rose.
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Figure2-4: How to interpret a wind rose

How to Interpret a WindRose
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 percetage of time that winds are from a specific direction

(position on axes). The length of each colored area shows the percentag¢ of
time the winds are within a certain wind speed category.

Winds are predominately from the west North WIS (s
== 30
B o25-30
16-25
West a-16
g ¢-s
2-4
I 0-2

Graphic courtesy of STI

STI plotted thes&vind rosesusing ESRArcMap 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.
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Figure2-5: Example of a wind rose map

Legend
] wyoming State Border  Elevation (m) wman |0 2 50
':_-:__: Counties P 4000 b =9
Interstates — 1500 2 A
= City 4

AQD alsauses emission density plots to understand areas of concentrated emissions of pollutants and

their distribution throughoutthe 6+ 6§ S® ¢ KSaS YI LJA dzAS ! yvhidwaren nny SYA
placal into 4 klometer (km) by 4 kngrids according to their location in Wyoming. The density of

emissions is color codegellow to red colors denote areas of high emissioelative to the rest of the

Sate. This typically indicates large point souroegroups of sources hese emission maps are used in
conjunction with monitor locations and eteorological data to analyze the monitoring network.
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Figure2-6: Example of &ridded Emission Density &p
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Datial probability density mapare also generatedza A y 3 { ¢ L Q& ¢ NI} yalLR2NISR 9YA&
(TEAK) anBSRI ArcMap software. These maps show likely areas where air passed oveiahdfoge

at the specified monitor. Tproducethese maps, STI ed the Hybrid SingtParticle Lagrangian

Integrated Tajectory (HYSPLIT) modelgererate wind trajectories for the two days prito an air

parcelarriving ata monitor. These are calldzhcktrajectories.HYSPLIT uses the Eta Data Assimilation

System EDAS) meteorological data from thears 20062008to modelthe backtrajectories for each

day in thespecified time period The areas of blue and darker green signify areas that air passed over

most frequently before reaching the monitolt should be noted that these models are not highly

resolved which means the A y R Q gets llleragéd over a large distance and therefore usually

does Qi NBFf SOG f20Ff Al SRThi® iy ysSul far yoehtifyingermost 2 LJ2 3 NI LIK &
frequert air patterns and areas where pollutants could be transported from before reaching the

monitor.
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Figure2-7: Example of a Spatial Probability Densityad

Campbell Countz

25

s 2
Campbell County - Backward Trajectories, 50m
Spatial Probability Density

I o —
w E

Low High Kilometers

The spatial probability density plotan be corbined with emission density plots into graphics that
AK26 Aa9YAaaA 2y ohbasidteds, thisanétdeysidiguled 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 locatior\s stated earlier, these metrics are derived from models,

and should only be used as a planning tool toenstind possible influences on a monitor.

For this project, emission data was gathered at the 4 kmggigare level for Wyoming. Emission

inventory data was gathered at the county level for states surrounding Wyoming. When viewing these
graphicsthe units are somewhat arbitranyit 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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Figure2-8: Example of an Emission Impact Potentiaia@hic
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All of the statistical, graphical, and GIS spatial analysis data praghectsed together to determine if
lv5Qa OdzZNNByd ySiég2N] AidSediGh andl ifady addtiéns @& deR®Msi A S a &
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

TheAQD runs several monitoring stations throughout Wyoming that are designextet the
objectives stated in Section . KS ! v5 Q& a2y Ald2NRAy3a {SOlA2y KIFa 3INBL
monitoring program since the year 2000he monitoring stations used in this evaluation were

operating for a period of time between the ye&#800 and 2008 Data for this evaluationvas collected

betweenthe years 20062008, with the exception of trendsvaluation which useddata collected

between the years 2002008 Year20062008were the most recent data possible to give a

consistentook between monitored data, populatiatata, and emission inventoes. Monitoring

stations that began operations after 200 e included in other evaluations, but did not have adequate

data to conduct the historicavaluation

3.1 Current AQD Monitoring S tations

Figure3-1: Current AQD Monitoring Stations

Table3-1: Current AQD Monitoring Stations

Name AQS ID BeginningDate of]
Operation
Boulder 56-035-0099 9/1/2004
Casper 56-025-0001 Pre-1980
Cheyenne 56-021-0001 Pre1980
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 g
Operation
Gillette 56-005-1002 Pre1980
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 56-0350705 7/1/2005
PinedaleGaseous 56-0350101 1/1/2009
Rock Spring 56-037-0007 1/1/1983
Sheridan 56-033-0003 1/1/1987
Sheridan Police 56-033-0002 10/5/1983
South Campbell County56-005-0456 7/15/2003
South Pass 56-013-0099 3/12/2007
Thunder Basin 56-005-0123 5/1/2001
Wamsultter 56-037-0200 3/7/2006
Wright 56-005-0099 11/1/2002
Wyoming Range 56-035-0097 1/1/2011

5SGlFIAfa NBIFINRAYI GKS OdzNNByid Y2yAG2NRAy3a adldAraz2ya
which can be viewed dittp://deq.state.wy.us/aqd/Annual%20Network%20Plans.asp

3.2 AQS [ata Evaluation

As part of the Network Assessment, the AQD evaluated8ad2 ¥ G KS ! v5Qa tNa2y A (2 NRY:
areNB L2 NISR (12 9t ! OcdabasefAQIPv dzH tvA I & &a{ ®3 1 DE 2 FFAOALF £ NJ
GKS !'v5W¥Wa YRYRIZKSRYR&AMGI O2YLX SGS RFdGlFIolFrasS 2F 1 v5Q

for thisevaluationwas pulledrom AQS, it is thereforemportant to understand the completeness and
guality of data in AQS.

The AQDRietermined thedata completenessf the 200@2008datafor eachmonitoring station(by
pollutant) onthe basis othe total number of expected samples. To perform robust asedy EPA
recommends data completeness of greater than 88t4t 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 eeqied total number of samplesThe actual number of samples
may be less if there is a data acquisitgystemmalfunction or if data is lost and not reported to the
AQS systemAQD monitors met this 85% completeness goal with the exception of the following
monitors:
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Table3-2: Monitoring Stations with less than 85% Data@pleteness

Site ID Site Name Year Pollutant
56-005-0892 Belle Ayr 2001 PM, s
56-005-0456 Campbell County 2005 PMg

Based on this informatignthe AQD considers the data in AQS to be a good representation of data
collected at AQD monitoring stations between the y&2000-2008.A table showing completeness for
all monitoring stations (and pollutants) can be found in AppeAdix

Following the corleteness evaluation, the AQD conductedwdl and invalid dat&valuation to

determine how many samplellectedover the time period (200§2008) are reported with nubr
invalidsampling codesThis is used to indicate how many samples the AQD cetl¢bit were

invalidated due to issues such as machine malfunction, calibration, operator erroanetcs an

indicator of overall data qualityThe percentage of null or invalid samples is calculated from the number
of actual data record@ather thanthe number of expected data recordsyhe guidelines for acceptable
number of invalid samples are different for each pollutant and are dictateddA4QS data reduction
requirements For many pollutants theequirementis at least 75% data validity per guer. For this
evaluation, the AQBhose to note those sitesvhich have less than 85% data validity in a yédease

note this does not make the datausable rather it means that further investigation should be done

prior to using the data for coparison to NAAQS or data analysis.

Table3-3: AQD Mnitoring Stations with less than 85% Data Validity by Pollutant areaY

Pollutant Site ID Site Name Year(s)

O 56-005-0123 Thunder Basin 2008
56-005-0456 Campbell County 2006,2008

NG, 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

PM s 56-005-0899 Buckskin 2001,2006
56-009-0819 Antelope 2001,2007
56-0350705 Pinedale High school | 2008
56-039-0006 Jackson 2002,2005

PMyo 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

TheAQD strives to collect high quality dathits monitoring stations Since 2008the AQDMonitoring
Section has increased staff to manage monitostagionsto provide tre 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 alsevaluatedgaseousiata collected¢hat wasbelow the minimum detection lim¢gMDL,i.e.

the lowestdetectable concentration a monitor can quantifyjVith current monitoring methods,

especially for Noand SQ, the Federal Reference Method IRM) and most associatedeEeral

Equivalent Methods M9 are not sensitive enough to capture low concentratiofishese pollutants.

This means the ambient air is cleaner than can be quantified by these monfo& @S NI f 2 F G KS
monitoring stations employ theseRM and FENMhethods. Table 33 details the evaluation ofjaseous

data belowthe MDLfor the periad of record

Table3-4: Gaseous Data Collected Below the MinimuretBctable Limit

Pollutant Site ID Site Name Percent below MDL
SQ 56-013-0099 South Pass 98.8

56-037-0200 Wamsutter 95.5

56-041-0101 Murphy Ridge 90.7
NG 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 RQI#Jetermined that S©
monitors at South Pasg/amsutter, and Murphy Ridgshould be shut down due toudget constraints
andthe low concentrations being collectedhe AQD has not chosen to shut down any of the NO
monitors in the network, athe valid datacan be used for episode analysis and modeling.

The methodology now exists to monithlQ, and SQat lower levels with more accuracy. The AQD will
consider using these tradevel monitors when deploying monitoring state®with NQ and SQ
monitorsin 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 2008For this Network Assessmenhisevaluation will be used to inform decisions

to enhance or remove monitoring stations based on the magnitude and direction of the. tidrel AQD
evaluated sitegor statistically significant trendsvith 95% confidence or greater)rhe following table
summarizes, by pollutant, statisticaiyhA 3y A FA OF yi GNByYy R& | (thafite@® ! v5Q4&
collected 5 or more years of valid data
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Table3-5: AQD Monitoring Station Trend Summary

Pollutant Total # of sites | Statistically Statistically Trend not
significant significant statistically
increasing trend decreasing trend | significant
# of sites(site # of sites (site # of sites
names) names)

O; 2 0 0 2

NG 2 0 1 ( Thunder Basin) | 1

PM, s 9 0 4 (Cheyenne, 5

Sheridan PD,
Sheridan Middle
School, Jackson)
PMo 12 1 (Sheridan PD) 3 (Lander, 8
Cheyenne, Cody)

A table of the magnitude, direction and significance of the trend evaluation can be found in Appendix
Based on this information, the AQD does not anticipate any changes tadhé&oring network due to
significant increasesraecreases igoncentration

TheAQD continues to evaluate the statistically significant increasing tretice&heridanPolice Station

sitefor PMy. Since 2008he AQD has changed the monitoring metl to a continuous P TEOM and

installed a meteorological toweat this location This allows the AQD to proactivelyaluate PM,

concentrations and meteorological conditions in near real time. If warranted, the AQD can trigger
supplementary PMconf & a4 RSGSNXYAYSR o6& (GKS !'v5Qa | OlAz2y L

3.4 Measured Concentration Analysis

The purpose of this evaluationiis2 |j dz YGAFE Y2yAG2NAy3I adlFdAizya 6A0K
that measure pollutant concentrations that are high, low, or close toNBAQS For this evaluation,

the AQD reduced monitored values into tfoem of the NAAQSAII summary statistics are listéal

AppendixA. This evaluation was not performed for Skkecause of the substantial percentage of data

collected below the Method Detection Limit (MDL).

The NQevaluation showed thalQ, concentrations were highest &e BelleAyrand Jonalsites The
highest hourly concentrations were observed at Jonath Balle 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 f60@, 2007, and part of 2008NO, concentrations

were lowest & Daniel Souttand SoutHPass sitesyith average dhour 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 dathowed that median ozoe 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 0zone concentrations was narrow (8
to 11ppb). Nonetheless, some of the differences in concentrations between sites were statistically
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significant. For examplejedianozone concentrations at Boulderere significantly higher than
concentrations at other sites. Of more importaiitom a regutory perspectivethe Boulder, Jonah,
and Thunder Basimonitoring stationsaveraged two or more days per year withh8ur average ozone
concentrations above 75 ppb. These sites are most likely to be important for determining NAAQS
attainment.

PM, s concentrations were very low at most monitoring sites. Wyoming has some of the lowest average
concentrations of Pl observed in the contiguous United States, as demonstrated bytkenng

monitoring at Interagency Monitoring of Protected Visual Environts€iMPROVE) sit¢Bebell et al.,

2006) Manyof the PM s sites in Wyoming are suitable for assessing background concentrations.
Conversely, very few of the monitoring sites had high, Pddncentrations; althoughanderand

Sheridan Police Statidrad the highest concentrations in the monitoringtwerk, both sites had

median concentrations well below the annual NAAQS>{/fn°) andnone had more than a single
observation above the 2hour NAAQS5 >g/m® between 2006 and 2008

The PM, evaluation showed that PMconcentrationsacross the networlare generally low. The

Gillette, Laramie and Sheridan Police Department have the highest mean concentfatitnstime

period 20062008,17 ng/m? at all three monitors The Cody Monitoring station had the lowest mean
concentration at 10vg/m°. All gations were well below the Annu&@M,, WyomingAmbient Air Quality
Standard (WAAQS) 5@/m>. Sheridan Police Department and Campbell County Monitoring Station had
the highest 24hour PM, concentrationsduring the 20062008 time period.

The AQD doesot recommend any changes at this tirhased on the measudeconcentration

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 Obijective #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 ofhigh population densityThe NAAQS are set to protect public healtid monitoring statons

are often placed in populated areas to ensure the air quality is me#tm@AAQSvhere people live

and work. To determine the optimal use of resources, emissions are used in conjunction with
populationwhen sitingpopulation based monitoring.

4.1 Monit oring Stations that Meet this O bjective

Figure4-1: Monitoring Statiors that Meet Objective #1

Table4-1: Monitoring Stations that Meet Objectivetl

AQS ID Monitoring Operating| Ozone| NGO, PMyqo PM, 5 SQ
Station Name | Agency
56-025-0001 Casper AQD X X
56-021-0001 Cheyenne AQD X X
Cheyenne AQD

56-021-0100 NCore 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 Operating| Ozone| NGO, PMyo PM, 5 SQ
Station Name | Agency
Pinedale AQD
56-035-0101 Gaseous X X X
56-037-0007 | Rock Springs AQD X X
Sheridan AQD
56-033-0003 | Highland Park X X
Sheridan AQD
56-033-0002 Police X X
56-005-0099 Wright AQD X

4.2 Supporting Data Evaluation

For this evaluation, the AQD examined population data from the year @0&ddition to population
changedrom 20062007throughout the Staten relation to current monitors. Figures 42 and 43 map
population data throughout the State.

Figure4-2: Wyoming Population per Squea km for Year 2007
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Figure4-3: Wyoming Ppulation Change from 2002007

Legend T T T T
Miles
e O3 Active/Planned Monitors Population Change 2000 to 2007/sq. km /A

|:| O3 Active/Planned Monitors Theissen Polygons -:-:]:_

SE P PSSP

ORI D L L
A AR .

Hgure4-2 demonstratesthat areas with population greater than 100 persons per square kilometer are
covered by existing monitoring stationsigure4-3 alsodemonstrateshat areas of population growth
over 20 persons per square kilometer are also being represented by exisbinigpring stations.

AQD also ranked cities and towns in terms of total populaff@ble 42 lists cities and towns with
population greater than 1,000Data was obtained from the State of Wyoming Economic Analysis
Division for 2009

Table4-2: Estimate Population of Wyoming Cities and Towns

20009 Est.

City/Town Name 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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2009 Est.

City/Town Name 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 JohnsorCounty
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 BigHorn 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 NiobraraCounty
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 largerdhgiother cities in Wyoming. Additionally, Figure
4-3 showshat Cheyenne and Caspleave experiencg substantialpopulationgrowth since 2000.

pg.28



The AQD also assessed monitoring in areas designatedBased Statistical Area (CBSA) by the census.
EPA often requires monitoring based on the CBSA designation of anTaiele.43a K2 ga 2 e2YAy 3Qa
[ . {! Qa®

Table4-3: 2009 Wyoming Core Based Statistical Areas

Est. 2009

CoreBased Statistical Area Name Counties Involved 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 | UintaCounty, WY 20,927
Gillette, WY Micropolitan Statistical Area Campbell County, WY 43,967
Jackson, WAD 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

Sweetwater County,

Rock Springs, WY Micropolitan Statistical Ar] WY 41,226
Sheridan, WY Micropolitan Statistical Area | Sheridan County, WY 29,163
Total 2009 Wyoming Population b§oreBased Statistical Areas 401,390

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

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

Wyoming hasine/ . { ! Q&4 YR GKSNB Aa OdzZNNBylf & AN /lj.dEl!f Q&)
have PMyand PM smonitoring statonk 2 § SGSNE y2G | £t /. { The@asged @S 21
CBSA, a metropolitan statistical area, does not have ozone monitoring. Additionallyrémsie and
Sheridarmicropolitan statistical areas do notirrentlyhave ozone monitoring9 t | Qa d2MLI2 & S
Ozone Monitoring Rule calls for all metropolitan statistical apgasat least one micropolitan statistical

area within the State to monitor for ozone.

s
2 )

To understand whether populated areas have representative monitoiimgelationto pollutant
emissiorsin their area the AQD also evaluated the existing monitoring stations with respect to the
gridded emission inventoryThe AQD examined gridded emission inventory data fog, ISQ, PM,, and
NQ, combinedwith VOCs to evaluate ozonelherewas no PMsemission inventory data compieor
this Network Assessmerttereforethe AQD evaluated the population based RMetwork solely on
the basis of total population and population change

The following figureshowexamples of the gridded emissievaluation The gridded emission graphics

for all pollutants can be found ippendixB. Figure 4} depictsgridded emissions of N@ndVOC.NQ,
and VOC emissions are precursors to ozone formation.
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Figure4-4: Gridded NQand Gridded VOC Emissions
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