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M1. INTRODUCTION

The farfield air quality impact assessment for t@ntinental DivideCreston Final
Environmental Impact Statemen€DCFEI§was performed with the photochemical grid

model CAMxQomprehensiveAir quality Model with Ettensions; ENVIRON, 2010;
www.camx.com The modeling and anaswere completed in early 2014. The modeling
results were preented to the IntetAgency Review Team in April, 2014 and were documented
in the CBC FEIS and Air Quality Technical Support DocuA€niESD)which was completed in
June, 2014

At the time the CBC FEIS modeling was performed and documentedptimeary and
secondaryNational Ambient Air Quality Standar(NAAQS) for-Bour ozonewere set at75

ppb. The primary ozone standard is designed to protect human health and the secondary
standard is aimed at protecting visibility, animals, crops, vegetatioh paiildings. The 75 ppb
primary and secondargzone NAAQ®ereset in 2008. Under the Clean Air Act, the EPA is
required to review the NAAQS periodically. On November 26, 2014, the EPA announced their
intention to lower the eighthour ozoneprimary andsecondaryNAAQS twvaluesin the 6570

ppb range(EPA, 2014)EPA alssoughtcomments on a primary NAAQS set at 60 ppb as well as
on leaving the200875 ppb NAAQS in place.

EPA’ s an aldtha a secondaryd8iowr stan@ard of the same form as the primary
standard and set in the range @® ppb would provide the same level of protection asyear
average W126 index value set at or below a range efZLpmhours’. The W126 index is a
seasmal measure of ozone that is used to assess the impact of ozone on ecosystems and
vegetation. EPA proposed to set the secondary standard in the same form as the primary
standard,but took comments on a secondary standard in the form of a W126 index iratige
13-17 ppmhours, averaged over three years.

On October 12015,the EPA lowered the primary ozone NAAQS from 75 ppb value to a more
stringent value of 70 ppbAs in 2008, the secondary NAA®&E set to bedentical to the

primary NAAQS. THEPA exects to issualetailedguidance on the dagnation process in early
2016, but has indicated thattainment designationgor the 2015 NAAQ®ill be based on
20142016 datd. State recommendations for designations of attainment and nonattainment
areas are de to EPA by October 1, 2016 and EfAinalize designations by October 1, 2017

The lower 2015 NAAQS enhances the importance of background ozone in contributing to high
ozone in southwest Wyomingn Section M2 othis Appendixwe consider theelative

importance of contributions from the GO Project emissionsegional emissions sources and

the transported ozone backgrourtd 8-hour ozone in the CET air quality impact assessment
study area.

Although EPA decided not to set a secondary oztardardin the form ofa 3year average
W126, we evaluate th€DC future yeanzone modeling results against a W126 index in the

! www3.epa.govitn/naags/criteria.html
2 http://www.gpo.gov/fdsys/pka/FRR01412-17/pdf/2014-28674.pdf
3 http://www.gpo.gov/fdsys/pkg/FRR01510-26/pdf/2015-26594.pdf
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range 1317 ppmhours.The purpose of this analysis, which is presented in Section M3, is to
evaluate the impact of ozone assgated with emissions from the @D Project Alternatives on
ecosystems and vegetation in the Cstudy area.

M2. BACKGROUNDZONERNALYSIS

Ozone monitored in a gan location can be thought okahe sum of ozontrmed from local
emissions of ozone poarrsors and a transported ozone background from more distant sources
of emissions.As the ozone standard becomes more stringent, the role played by transported
ozone from outsid&uthwest Wyoming becomes more important as the area can more easily
be browght to the brink of an ozone exceedance through the effect of transport alone. In
addition to U.S. sources of ozone and precursors, sources outside the.g.&sfa) may also
contributeto ozone in Southwest Wyoming

TheNorth American Background (NA&one formerly referred to as the policyelevant

background [PRBf) s defined by the EPA to be “the distr
would be observed in the U.S. in the absence of anthropogenic-(haate) emissions of

precursor emissions (e.g, V OC, NOx, and CO) i fhandihe U.S., C.
equivalent to the lowest ozone that could possibly be achieved by alitgm@anagement

efforts within North AmericaTheNABincludes ozone formed froranthropogenigrecursors

emitted outside the U.S., Canada and MexiGbeNABalsoincludesozone formed from

emissions from natural sources such as wildfires, lightning and biodastitsvithin and

outside the U.S., as well #s downward transport of stratospheriazone.

For the CBC air impact analysis, itilmportantto understand the relative importance of the
CDCProject Alternativeemissions, the transportedzonebackground, no#Project
anthropogenic emissions and emissions from natural sources in cotitgbio 0zone
exceedance days in Southwest Wyoming at different potential levels of the o0zone NRAQS.
the purposes of this analysis, we defimbackgroundhat includes ozone and precursors that
are:

1. Due to natural and anthropogenic sources and traggd into the 12/4 km domain
through the lateral boundaries (Figure M2

2. Due to natural and anthropogenic sources a
boundary within the 12/4 km domain

3. Emitted by wildfires or prescribed burns within the 12/4 Bomain
4. Emitted by biogenic sources within the 12/4 km domain

We refer to the sum of the contributions to ozone from sourceksds the total background
(BKGTOT). Note that BKGTOT is different frolN#iBbecause it includes the contribution
from anthropagenic emissions sources located outside the 12/4 km modeling domain but
within the U.S., Canada and Mexico. BKGTOT is therefore expected to be larger tNaiBthe

4 http://www.epa.gov/ttn/naaqgs/standards/ozone/fr/20080327.pdf
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values described jrfor exampleMcDonaldBuller et al. (2011). Below, we summarize the
modeling of ozone and precursor emissions for sources that form the background affecting the
CDC modeling.
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Figure M21. 36 km, 12 km, and 4 km modeling domains.

M2.1 STRATOSPHERKIODIE

The stratosphere is a layer of air that extends frapproximatelyl0-5 0 km above the e
surface. Ozone concentrations in the stratosphere are far higher than in the troposphere. Due

to the absorption of solar radiation by ozone, temperature increases with increasing altitude in

the stratosphere which gives tteratospherea strong static stability that inhibits the transport

of air from the stratosphere to the tropospheréiowever, mder certain weather conditions,

ozonerich air from the stratosphere can intrude into the troposphere and lsamixed down

to theEa r tshrface.

Analysis of ambiermzonedata andmodeledback trajectoriege.g. Lefohn et al., 201Bps
shown that stratospheric air can influensarfaceozone in the western U.S. One such ozone
intrusion occurred during the GO modeling periodnd was observed by aircraft and satellite
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and ambient data during the INTHBXield study. Stratospheri@zone intrusions have been
observed over the western U.S. during tBalNexStudy(Langford et al., 20)2s well aover
the eastern U.S. durindpé DISCOVER Audy’.

Attempts to model surface ozone impacts of stratospheric ozone intrusions have met with
mixed successSurface ozone impacts dfatospheric ozone intrusions during the spring of
2006were underestimated in both global (Zhang ét,2011) and regional (Emery et,2011)
models.Emery et al. used the CAMx model in a configuration that is simildwatoused in the
CDC modeling and found that the model simulated enhanced ozone at times and locations
when ambient data indicateche presence of stratospheric air at the ground in the western
U.S.; however, CAMx underestimated the observed surface ozone values.

The CBCCAMx modelingonfiguration wasimilar to the configuration of Emery et al., in that

ituseda zer o gradient mixing rati o toxlsascenget i on at
stratospheric ozone concentrations Stratospheric ozone can ente
boundary when the vertical velocity is downward, but the value of ozone entétegiodel is
constrained to behe samethat in the top model layer. This assumption can easily cause an
underestimaton of ozone entering the model as the tropopauseaealityis a region of strong

vertical gradients in ozoneThe CBC CAMXx rodel hasno layer collapsingsee Section 4.2.1.3

of the AQTSDgnd good resolution at the tropopaus&he dfects ofstratospheric ozone

intrusionevents outside the 12/4 km domain can entee 12/4 km domairthroughthe

mo d eldteraboundary condition TheCBDC CAMxnodel could potentially simulate

stratospheric ozone intrusioavents. Howevegiventhe results of Emery et 2011), Zhang

et al., (2011pandthe CBCmodeling configurationit is likely thatthe effects of stratospheric

ozone on surfaceazmneare underestimatedn the CBC future year modeling.

M2.2 EMISSIONS FROMTURAL SOURCES

Three main emissions sources make the most important natural contributions tdAlie
lightning, fires, and biogenic sources.

NOx is formed in lightning chaeis as the heat released by the electrical discharge causes the
conversion of Bland Q to NO. The modeling of lightning and its emissions is an area of active
research. For example, the mechanism for the buildup of electric potential within clouds is no
well understood and modeling the production, transport and fate of emissions from lighting is
complicated by the fact that the cumulus towers where lightning occurs may bgritilscale
depending on the resolution of the model. Given the importancegbithing NOXx in the
tropospheric NOx budget and in understanding its effect on upper tropospheric ozone and OH,
lightning NOX is typically incorporated in global modeling (e.g. Emmons et al., 2010), and has
recentlybeen integrated intasomeregional modeling studies (e.g. Allen et al. 2014yhtning
emissions were not accounted for in the Cegional emission inventory and so ozone

impacts from this natural source are underestimated in the@&r quality impact analysis.

*http://airs.jpl.nasa.gov/documents/science _team meeting_archive/2007_10/slides/Wicks AIRSmeeting 200710
10.pdf

6 http://acmg.seas.harvard.edu/presentations/agast/jun2014/Dayl AM/1

Duncan AQAST Junel?7 Tues 10am.pdf
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Wildfires can emit large quantities of trace gases and aerosols into the atmosphere, and these
emissions undergo chemical and physical changes as they are transported away from the active
fire region. Primary emitted species are depleted as they are deposited arttamically

processed and secondary species such as ozone and secondary organic aerosols form within the
plume. Both primary and secondary species can influence air quality at local and regional scales
and can affect human health (e.qg., Jaffe et al., 2608et al., 2008.) Ozone and particulates

formed in wildfire plumes can be transported to populated regions and can influence measured
concentrations at air quality monitors (e.g. Jaffe and Wigder, 2@} specific wildfire

emissiors were used in th€DBC modelingas described in AQTSD sectib8.1.5and Appendix

G. For the 2005 and 2006 calendar years, fire emissions from the National Center for
Atmospheric Research (NCAR) were used and these emissions were usefdiiaréhgear

simulations thatincluded the CBC Project Area year 2022 emissions and the 2005 and 2006
meteorology 2022met05 and 2022met(Q6 Thefire emission estimates are derived from

analysis of fire locations determined by sateHtterne detectors.

As described in Appendix Blpgenic emissions were modeled using the Model of Emissions of
Gases and Aerosols from Nature (MEGAN) version 2.03 with modifications made by ENVIRON
(Guenther et al, 2006; Guenther and Wiedinmyer, 2007). MEGAN was used to prepare gridded
hourly biogeniemissions inventories suitable for input to CAMx and incorporates the full range
of ozone and PM precursor species. MEGAN accounts for the spatial variability of biogenic
emissions through the use of high resolution estimates of vegetation type andiguant

MEGAN requires as input weather data, Leaf Area Index (LAI), plant functional type (PFT) cover
and compounekspecific emission factors that are based on plant species composition.

M2.3 TRANSPORT FR@QUTSIDE THE U.S.

Ozone formed from anthropogenic sames outside the U.S. has been shown to affect the U.S.
Ozone has a lifetime of on the order of weeks to months in the free troposphere and can be
transported across the Pacific Ocean and reach thé Be®ent measurements suggest that
ozone transport fron sources outside the U.S. in increasifgurish et al. (2009) measured the
ozone mixing ratio in the onshore flow of marine air at the North American west coast and at
higher elevation sites (e.g. Lassen National Park). Parrish et al. determinetbtitattee U.S.
west coast, springtime ozone has increased by ~0.5 ppbv/yr, i.e. ~10 ppbv in 20 years. This
trend suggests that th&lABmay be increasinglf the background ozone transported into the
United States increases and tN&Bcontinues to approeh the level of the NAAQS, it may be
increasingly hard for areas affected by intercontinental transport to attain the ozone standard.

In the CBC modeling, transport from outside the U.S. is accounted for through the boundary
conditions(BCspn the 36 kngrid shown in Figure M2. B>s for the outer lateral edges of the

36 km continental U.S. modeling domain for theCbDase case CAMx run were developed

using the global -® chemical transport model GEQ8em (Bey et al., 2001future yeaBG
wereidentical to the base years B(sor the 2005 and 2006 modeling yeéws both the base

case and th022future year modelingdiurnally varying monthly average BCs from a 2002
GEOShem simulation were used along the boundaries of the 36 km modelingidorBCs for

the 12 km domain were derived from the results of the 36 km CAMx simulation. The 12 km and

7 http://www.htap.org/publications/2010 report/2010 Final Report/HTAP%202010%20Part%20A%20110407.pdf
Continental DivideCreston Natural Gas Development ProjectalEIS April 2016 M-6



http://www.htap.org/publications/2010_report/2010_Final_Report/HTAP%202010%20Part%20A%20110407.pdf

APPENDIX1I ¢ SUPPLEMENTAL ANALYSISBBEHEIS OZONE MODELING TO ADDRESS THE
2015REVISION TO TNBAQS-OR OZONE

4 km grids were run in twavay nested mode with the 36 km run used only to supply boundary
conditions to the 12 km grid (i.e., orveay grid nesting biveen the 36 km and 12 km
domains).

M2.4 CBC BACKGROUND ANAISYSI

In this section, we examine the contributionBKGTOTthe CDC Projecilternativeyear 2022
emissionsand other anthropogenic emissiotssthe daily maximum #our average@M8)
ozonefor all grid cells and timeduring the 2022met05 and 2022met06 CAMX rwieen the
total modeledDM8ozone= 6 0 Wp gsb assess the ozone impacts of theGCRroject
Alternative emissions when the obsedrand/or modeledM8ozoneexceeds the 70 ppb 2015
NAAQS

A photochemical model can be used to determine the relative contributions of source regions
both near and distant, and can quantify the importance of loefalfyned and transported

ozone in causing high ozone days. The following analysis addtiesse8uence of
anthropogenic sources outside Southwest Wyoming and all natural sources in causing
exceedances of thé0 ppbNAAQS in the GD FEIS modeling. To®one source apportionment
analysis was performed with the CAMx Anthropogenic Precurspagility Assessment (APCA)
tool described in Section 4.4.2 of the CDAQTSD.

The main study area for the analysis is the 4 km modeling domain shown in Figdre e 4

km domain includes the GO Project Area and most PSD Class | and sensitive Class Il (Class I/11)
areas for which the fafield air quality and AQRVs assessmeas\werformed. Although the

main focus of the analysis is the 4 km grid, the modeling strategy accounts for the fact that
pollutant concentrations within the 4 km domain may be influenced by transport of pollutants
and their precursors from outside the #nkdomain. Thenested model grid system was

designed to account for the effects of transport on determining pollutant concentrations and
atmospheric background reactivity within the 4 km domain.

The primary function of the continentalcale 36 km grid donrashown in Figure M1 is to
provide lateral boundary conditions to the 12/4 km nested grids. This was accomplished by
running CAMXx for the 36 km domain and processing the hourly model output to define
Boundary Conditions (BCs) for the 12 km domain @reeway nesting between the 36 km and
12 km domains). The 12/4 km CAMXx simulation was then run withwayinteractive grid
nesting where pollutants flow between the 12 km and 4 km grid domains in the simulation.

FigureM2-2 shows the contribution ofhe CDC Proposed Action Alternatiyear 2022

emissions to th&M8ozoneat all monitors within the 4 km domain. Each point represents one
day at one monitor. The plot shows all monitors and all days from A@xdtéber 31 for the
2022met05 and 2022mé6 simulations.For each Alternative, 2022met05 simulation results
are shown in left panels and 2022met06 results are shown in right panels. In this figure, the
abbreviation MDAS is used to indicate the daily maximuho8r average ozone (referred to as
DM8 elsewhere in this document).

FigureM2-2 indicates thatn both the 2022met05 and 2022met06 simulations, the@©D
Proposed Actiomnd No Actiorcontributions generallydiminishwith increasing totaDM8

Continental DivideCreston Natural Gas Development ProjectalEIS April 2016 M-7
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ozonefor DM80ozone>70 ppb Using 2005 meteorolgy in the 2022 future year emissions
scenario, the CIT Proposed Action contribution to DM8 ozone is 1.6 ppb or less when DM8
ozone is > 70 ppb, the level of the 2015 NAA®Sdeled ozone was higher using 2006
meteorology, with he CBC Proposed Action atribution amounting to3.4 ppb or les$or all
monitors/days withtotal DM8ozone>70 ppb. The No Action Alternative contribution is smaller
than that of the Proposed Action and is less than 1 ppb for all total DM8 ozdhgpblising
2005 meteorology antkess than 1.6 ppb usi006 meteorologyln both simulations, th€ DC
Proposed Actiomnd No Action Alternatives have tharaximum contribution at totaDM8
ozone values between 65 ppb wheronly values of the totaDM8o0zone>60 ppb are
considered.

Figure M22 indicates that the impacts for the GD Project new wellgsn Federal lands
(Proposed Actior-No Action) are smaller than those of the Proposed Action Alternative, but
have asimilar distribution, with maximum contribution occurring for tolaM8ozonein the

range 6573 ppb and with CIT contribution diminishing with increasing to@aM8ozone for
DM8ozone>70 ppb.lmpacts for monitors/days with total DM8 ozone >70 ppb are less than 1
ppb using 2005 meteorology and less thar dpb using 200 meteorology.

Next, we compare the ozone contribution to grid cells and times @NM8ozone>60 ppb from
the CDC Project Alternative emissions, the transported background (BKGTOT), Reasonably
Foreseeable Development emissions sources (RFD), and albotheopogenic sources within
the 4 km grid (Anthro). Figure M2shows that the background contribution BKGTOT far
exceeds the Gl Proposed Action contribution to tHi®V8ozonefor all days and grid cells

with DM8ozone> 60 ppb. BKGTOT also exceedscmtribution from the RFD and Anthro
emissions for all days and grid cells. The very highest values DMBezonein both runs are
driven almost entirely by the BKGTOT contribution. Figure8Maints out the importance of
the transported backgroundnd natural emissions sources in determining ozone levels in
Southwest Wyoming.

There are a number of days (especially in the 2022met05 run) in which the Anthro component
contributes more than 20 ppb and the totaM8ozonewas in the 7680 ppb range. Tése

days with highest Anthro contribution had a relatively small BKGTOT contribution (~45 ppb).
This type of event with relatively high Anthro contribution and relatively low BKGTOT
contribution is consistent with stagnation event typical of summer ozaren urban area. The
Anthro contribution was typically larger than the RFD contribution as well as the PDject
emissions contribution.

Next, we use the APCA results to evaluate the effect on subdt®ozone of ozone

transported downward throughth model ' s t op bdoshowsltizer vy . Figure
contributions to theDM8ozone from the top boundary condition (TC) for all days and grid cells

with DM80zone>60 ppb within the 4 km modeling domain during the 2022met05 and

2022met06 simulations. The cottions from top conditions are generally small (< 3 ppb).
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Figure M22. Incremenal contribution to the DM8 ozonefor all days and grid cells within the
4 km domain withDM8 ozone>60 ppb from: (upper panels) the @D Proposed Action,
(middle panels) CEC New Project wells (ie difference between the CIT Prposed Action
emissionsand the CBC No Actioremissions) and (lower panels) the No Action Alternative.
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Here follows a summary of the scatter plot results:

il

CDC Proposed Actioand No Action Alternativesontributions diminish with increasing
DM8ozonefor total DM8ozonevalues higher than ~73 ppb.

CDC Proposed Actioand No Action Alternativelsave theirmaximum contribution at
DM8ozonebetween 6575 ppb.

TheBKGTOTontribution far exceedthe CDC contribution for all days and grid cells > 60

ppb.
BKGTOikthe largest contributor to ozone within 4 km domain for all days and grid cells
with total DM8ozone> 60 ppb

Contribution fromthe modeltop boundaryconditionsis small (< 3 ppb). No large
stratosphericozone intrusioreventsaffected surfacdM8ozonewithin the 4 km domain,
but stratospheric ozon@npacts can entethe 12/4 km domairvia thelateral boundary
conditionsand canaffect surface concentrations. €impact of the stratosphere on
surface ozone is likely underestimated in the-Cinodeling.

Days with highesfnthro contribution havehe smallestBKGTOg€ontribution (consistent
with stagnation event)

For grid cells and days wibM8ozone > 60 ppb, theontribution from BKGTOT made the
largest contribution to the totaDM8ozone follow by Anthro sources and RFD, with the
CDC Projectlternativeemissions making far smalleicontributionto the DM8ozone

that was always <3 ppb
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Background and Other Source Contributions 2005 Background and Other Source Contributions 2006
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Figure M23. Contributionsto the DM8 ozonefrom background, CEC Proposed Action

emissions (CDC PRO), RFD emissions (RFD) and all other anthropogenic sources (Anthro) for
all daysand grid cells within the 4 km domaiwith DM8 ozone>60 ppb for the 2022met05

(left panel) and 2022met06 (right panel) simulations. Red dotted line is the t@dM8 ozone

value shown in the horizontal axign this figure, the abbreviation MDAS is used to indicate

the daily maximum 8hour average ozone (referred to as DM8 elsewhere in ttheeument).
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Figure M24. Contributions to theDM8 ozonefrom top boundary conditions (TC)) for all days
and grid cells within the 4 km domain witBbM8 ozone>60 ppb for the 2022met05 (left panel)
and 2022met06 (right panel) simulations. Red dottkde is the totalDM8 ozonevalue

shown in the horizontal axisln this figure, the abbreviation MDAS is used to indicate the
daily maximum 8hour average ozone (referred to as DM8 elsewhere in this document).
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M3. W126 ANALYSIS

In this section, w@resent an analysis of the W126 index focused on the rangE7 % m

hours for the CEC future year modeling. We show plots of the W126 index across the 4 km

modeling domain and calculatethe @ Pr oj ect Al ternative emissio
W126 inckx throughout the 4 km domain as well as at ozone monitors in Southwest Wyoming

and northern Utah and Colorado.

First, we describe the W126 index, which was calculated using hourly values of total modeled
ozone (i.e. not APCA contributions) for the 2022ife year. We used modeled ozone data for
each month from ApriDctober, corresponding to the Wyoming ozone and growing seasons,
for the two meteorological years 2022met05 and 2022met06. For each year, we started with
the modeled hourly ozone value for@agrid cell, @, for each hour (i) within the XBour

period 8 am8 pm local time, and calculated the W126 value for that hour. The W126 index
weights higher values of ozone more heavily than lower values, and is defined:

p
p TT IO

wp G oL

Next, we added the weighted hourly W126 ozone values for each day to produce a daily total
W126 value. Then, we added the daily values for each month to form a monthly total W126
value for each month. The monthly values for eaghdth period from Apr#September were
then calculated by adding the monthly values for eaghdth period.

The EPA specifies that the W126 index is formed by taking the higiesh® sums from each

of three consecutive years of data. For theCBnalysis, we had only twears of model

output, so we formed an average for the 2022met05 and 2022met06 simulations. We present
data from the two individual years, as well, in order to examine differences between the two
years that contribute to the average W126 calculation.

We calculated the W126 index for all grid cells within the 4 km domain, and the results are
shown in Figure MA. The 2022met05 and 2022met06 run W126 index plots show a similarity
in pattern to the absolute modeled values for these two runs shown in @edtb.44 of the

AQTSD. For the 2022met05 run, relatively high W126 values are shown within and east of Fort
Collins and over the high terrain of the Uinta Mountains in northeastern Utah. The W126 index
is less than 13 pprhours for all grid cells withithe 4 km domain. In the vicinity of the €D

Project, the W126 index ranges frorrl2 ppmhours, which is less than the -ILF ppmhour

range that EPA considered for tB815secondary NAAQS.
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W126_base_met05 W126_base_met06

ﬂ'}

Min(111,72) = 5.29, Max(117,4) =12.78 ppm-hours Min(111,72) = 7.22, Max(92,10) = 15.72 ppm-hours

W126_base_avg

Min(111,72) = 6.26, Max(92,10) = 14.23 ppm-hours

Figure M31. W126 index for the 2022met05 (uppkeft panel) and 2022met06 (upper right
panel) simulations and the two year average of 2022met05 and 2022met06 (lower panel).

Comparison of the upper panels of Figure-l48hows that although patterns of high and low
W126 values in the 4 km domain are sanibetween the two years, the W126 index is

generally higher using 2006 meteorology than with 2005 meteorology. This is consistent with
the absolute modeling results shown in Section 44604 the AQTSD. With 2006 meteorology,
broad areas of the domaife.g. Fort Collins Area, Uinta Mountains, Bridgegzpatrick

Wilderness) exceed 13 pphours, while with 2005 meteorology, the entire domain has W126
index < 13 pprhours. In the vicinity of the GD Project, the W126 index in the 2022met06 run
ranges fran 10-13 ppmhours, and for some grid cells exceeds the lower bound of th&713
ppm-hour range EPA considered for th@15secondary NAAQS.

The 2022met05 and 2022met06 W126 values were averaged to approximate the form ef the 3
year average proposed by tiiePA (lower panel of Figure3M). In the twoeyear average, the
W126 index exceeds 13 pphours only in the Fort Collins Area and in the vicinity of Salt Lake

Continental DivideCreston Natural Gas Development ProjeictalEIS April 2016 M-13



APPENDIX1I ¢ SUPPLEMENTAL ANALYSISBBEHEIS OZONE MODELING TO ADDRESS THE
2015REVISION TO TNBAQS-OR OZONE

City. In the vicinity of the GO Project, the W126 index ranges betweehXppnthours, and
would not exceed a W126 secondary NAAQS in th&7Lpmhour range.

We calculated the W126 index for grid cells in the 4 km modeling domain that contain the
monitoring sites shown in Figure3v2. The results are shown in Tabl&Ward in bar chart
form in Rgure M33.

Pinedale
N Pinedale
4+

Daniel 4 Boulder

J°“ah+.|. Juel Spring

South Pass

CD-C Project Area ]\

tte,

Murphy Ridge

Uinta I '
+

Uintah1002: Dinosaur
+

Atlantic Rim

=+ Sun Dog Centennia

Uintah 2002: Red_plash

Uin ah20-!)-3:0uray -+ Rio_Blanca0006

Figure M32. Locations of monitoring sites within the 4 km grid domain used in the W126
analysis shown in Table M3

The CBC Project Proposed Action contribution to the W126 index in all grid cells in the 4 km
domain was determined usingehCAMx APCA source apportionment capability. The APCA
contribution from the CBC Proposed Action Alternative was subtracted from the full CAMx
2022 run output (W12®ase, results shown in Figure M3 The contribution from the GD
Proposed Action Altemtive was obtained by taking the difference:

W126(CBC Proposed Action) = W126(Bas&y126(Base CDC Proposed Action)

An analogous procedure was followed to get the contribution from theONIb Action
Alternative and the difference between the Proposkction and the No Action.
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Table M31. CIBC Project emission impacts on W126 index for monitoring sites within the 12/4 km modefiomains for the 2022 future year
simulations using 2005 and 2006 meteorology.

CD-C Project Emission Impacts on W126 Index Values (ppm-hours)
Station Proposed Action Mo Action Proposed Action - No Action
(New Wells on Federal Land)
2022met05 2022metde Average 2022met0s 2022metdo Average 2022metd5 2022metde Average
Rio_Blanco0006 0.036 0.034 0.035 0.016 0.016 0.016 0.020 0.019 0.020
Uintah2003 0.012 0.028 0.020 0.005 0.013 0.009 0.006 0.015 0.011
Uintah2002 0.013 0.024 0.019 0.006 0.011 0.009 0.007 0.013 0.010
Uintah1002 0.030 0.026 0.028 0.014 0.012 0.013 0.016 0.014 0.015
Uinta 0.009 0.017 0.013 0.004 0.008 0.006 0.005 0.009 0.007
Centennial 0.139 0.110 0.125 0.064 0.051 0.058 0.076 0.061 0.069
Sun_Dog 0.431 0.513 0.472 0.201 0.239 0.220 0.241 0.286 0.264
Atlantic_Rim 0.575 0.751 0.663 0.267 0.349 0.308 0.320 0.418 0.369
Murphy_Ridge 0.008 0.010 0.009 0.004 0.005 0.005 0.004 0.006 0.005
Wamsutter 0.216 0.357 0.287 0.100 0.166 0.133 0.120 0.198 0.159
Moxa_Arch 0.017 0.020 0.019 0.008 0.009 0.009 0.009 0.011 0.010
o]l 0.018 0.021 0.020 0.008 0.010 0.009 0.010 0.012 0.011
South_Pass 0.034 0.043 0.039 0.016 0.020 0.018 0.019 0.024 0.022
Juel_Spring 0.010 0.010 0.010 0.004 0.005 0.005 0.005 0.006 0.006
Jonah 0.008 0.007 0.0038 0.004 0.003 0.004 0.004 0.004 0.004
Boulder 0.006 0.009 0.008 0.003 0.004 0.004 0.004 0.005 0.005
Daniel 0.005 0.007 0.006 0.002 0.003 0.003 0.003 0.004 0.004
Pinedale_Morth 0.005 0.007 0.006 0.002 0.003 0.003 0.003 0.004 0.004
Spring_Creek 0.053 0.021 0.037 0.025 0.010 0.018 0.030 0.012 0.021
Pinedale 0.004 0.003 0.006 0.002 0.003 0.003 0.002 0.004 0.003
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CD-C Proposed Action Impact on W126 Index Values
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CD-C (Proposed Action -No Action) Impact on W126 Index Values
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CD-C No Action Impact on W126 Index Values

g 03 B 2022met06
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Figure M34. Graphical represntation of the data in Table M3.. CBC Project Alternative
impacts on W126 indefor monitoring sites within the 12/4 km modeling domains for the
2022 future year simulations using 2005 and 2006 meteorology. Top panelC GBoposed
Action, middle panel: CEC new wells on Federal lands (Proposed Acgbio Action), lower
panel: No Adion.
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For all monitors, the impacts on the W126 index from the@Proposed Action emissions
were less than 1 pprhour. The largest W126 impacts due to-C[Project emissions occurred
at monitors closest to the GD Project Area: Wamsutter, Sun Dog anditic Rim. Z/ear
average impacts from the GD Proposed Action emissions for these three monitors ranged
from 0.290.66 ppmhours, which correspond to-2% of a W126 index value of 13 pyhrours.
Proposed Action emissions impacts at the other monitoesenall less than 1% of 13 ppm
hours. For the New CO wells only (Proposed ActierNo Action), 2year average impacts on
the W126 index at the three monitors ranged from GA.87 ppmhours, which is -B% of 13
ppm-hours. For the No Action Alternativeyear average impacts on the W126 index at the
three monitors ranged from 0.18.31 ppmhours, which is 2% of 13 pprhours.

A spatialmapoftheGCD Pr oj ect Al ternatives’ contributi ol
2022met05 and 2022met06rsulations is Bown in Figure M&. W126 index impacts from the
CDC Project Alternative emissions are largest within the Project Area and in the region that is
east (generally downwind) of the Project Area. For all three Alternatives, the peak W126 values
are higher ging 2006 meteorology than with 2005 meteorology. The magnitude of the peak
W126 index is correlated with the number of wells and corresponding emissions for each
Alternative. The highest impacts are seen in the Proposed Action (0.8%pprs), followed

by the increment due to new GO wells (Proposed ActierlNo Action; 0.49 pprhours) and

the No Action (0.41 pprhours). CBC Project Alternative impacts on the W126 index in the
non-attainment areas in Sublette, Lincoln, and Sweetwater Counties in Wgaanentoo small

to be visible on this scale.
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CDC Proposed Action: 2022met05 CDC Proposed Action: 2022met06
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Figure M35. CDBC Project Alternative impacts on the W126 index within the 4 km modeling
domains for the 2022 future year simulations using 2005 and 2006 meteorology. Top panel:
CDC Proposed Action, middle panel: @bnew wells on Federal land (Proged ActiorgNo
Action), lower panel: No Action.
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