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On February 3, 2017, the United States Environmental Protection Agency 

(EPA) disapproved the interstate ozone transport portion of Wyoming’s February 6, 

2014, State Implementation Plan revision submittal. 82 Fed. Reg. 9142 (Feb. 3, 

2017) (the Rule). The State of Wyoming hereby petitions the Court for review of the 

EPA’s decision under Section 307(b)(1) of the Clean Air Act, 42 U.S.C. § 

7607(b)(1), and Federal Rule of Appellate Procedure 15(a). Wyoming will ask this 

Court to vacate and remand that portion of the Rule to EPA for further proceedings. 

A copy of the Rule (Exhibit 1) and Wyoming’s petition for reconsideration to the 

agency (Exhibit 2) are attached to this Petition.  

Petitions for judicial review of the Rule must be filed in the United States 

Court of Appeals for the appropriate circuit by April 4, 2017. 82 Fed. Reg. at 9154 

(citing Section 307(b)(1) of the Clean Air Act, 42 U.S.C. § 7607(b)(1)). Because this 

rule applies to the State of Wyoming, venue is appropriate in this Court. See id. 
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Respectfully submitted this 4th day of April, 2017. 

 
 
    s/ Elizabeth A. Morrisseau   
    Erik Petersen (Wyo. Bar No. 7-5608) 

Elizabeth Morrisseau (Wyo. Bar No. 7-5307) 
Senior Assistant Attorneys General 
Wyoming Attorney General’s Office 
2320 Capitol Avenue 
Cheyenne, Wyoming 82002 
(307) 777-6946 
(307) 777-3542 facsimile 
erik.petersen@wyo.gov 
elizabeth.morrisseau@wyo.gov 
Attorneys for Petitioner 
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CERTIFICATE OF DIGITAL SUBMISSION, VIRUS SCANNING, AND 
PRIVACY REDACTIONS 

 
 
 I hereby certify that a copy of the foregoing STATE OF WYOMING’S 
PETITION FOR REVIEW, as submitted in Digital Form via the Court’s ECF 
system, is an exact copy of the documents filed with the Clerk and has been scanned 
for viruses with Malwarebytes Anti-Malware, version 2.2.1.1043, Virus Definition 
File Dated: April 4, 2017 and, according to the program, is free of viruses. In 
addition, I certify all required privacy redactions have been made. 
 

s/ Erik E. Petersen   
Senior Assistant Attorney General  
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1595 Wynkoop Street    U.S. Department of Justice 
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       999 18th Street 
       Denver, CO 80202 
       david.a.carson@usdoj.gov 
 
 Consistent with Federal Rule of Appellate Procedure 15(c), I hereby certify 
that Wyoming will serve a copy of this filing upon the following participants to the 
underlying agency proceeding. 
 
Robert Ukeiley 
Counsel for Sierra Club 
255 Mountain Meadows Road 
Boulder, CO 80302 
rukeiley@igc.org 

Norman W. Fichthorn 
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2200 Pennsylvania Ave. NW 
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Kara Montalvo 
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Mark D. Foss 
Senior Vice President & General Counsel 
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200 W. 17th Street 
Cheyenne, WY 82002 
nancy.vehr@wyo.gov 
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President 
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Attachment A 

HYSPLIT Analyses of Parcel Trajectory for High Ozone Days in 2011 

at the Douglas County, CO Monitoring Station 

Wyoming Department of Environmental Quality 

Air Quality Division 

March 7, 2017 

I. Introduction 

On February 3, 2017, the Environmental Protection Agency (EPA) published a final rule, “Approval and 

Disapproval of Air Quality Implementation Plans; Interstate Transport for Wyoming,” in the Federal 

Register (FR Vol. 82, No. 22).  In this rule, among other actions, the EPA disapproved the portion of the 

State of Wyoming’s State Implementation Plan (SIP) addressing prong 2 of the interstate transport 

requirements for the 2008 ozone National Ambient Air Quality Standards (NAAQS).  This disapproval 

hinged on a finding in an EPA modeled ozone transport assessment which found that Wyoming is 

projected to contribute 1.18 ppb of ozone to a maintenance receptor in the Denver, Colorado area in 2017. 

This analysis serves as a supplement to the State of Wyoming’s SIP submittal, providing additional 

evidence to support Wyoming’s original claim that Wyoming is not expected to significantly contribute to 

Colorado’s attainment of the 2008 NAAQS.  The analysis includes additional information to support 

Wyoming’s stance, including HYSPLIT and smoke analyses, as well as referencing modeling results 

which contradict the EPA’s findings. 

The maintenance monitor identified by the EPA as being influenced by emissions from Wyoming in 2017 

is identified in Table 1, below. 

Site Name Douglas County 

AQS Site ID 08-035-0004 

Monitor Type SLAMS 

PQAO CDPHE 

Latitude 39.534488 

Longitude -105.070358 

Attainment Status Nonattainment 
Table 1. Site Details 

The EPA’s modeling analysis projected the maintenance status of monitors based on the 10 days with the 

highest maximum 8-hour average ozone values in the base year of 2011.  The top 10 days for the Douglas 

County monitor and the associated maximum 8-hour average ozone value are identified in Table 2, 

below. 
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2. 

Date Starting 

Hour 

Max 8-Hour Ozone 

Value (ppm) 

June 24, 2011 12:00 0.099 

June 7, 2011 10:00 0.084* 

August 13, 2011 12:00 0.084 

August 12, 2011 10:00 0.082 

August 20, 2011 11:00 0.081 

August 27, 2011 10:00 0.08 

July 18, 2011 13:00 0.079 

July 30, 2011 10:00 0.078 

June 22, 2011 11:00 0.076 

July 9, 2011 09:00 0.075 
Table 2. Top 10 2011 Max 8-hr Ozone Days 

*This value was flagged in AQS by the agency.

In analyzing these days it was noted that the June 7, 2011 value was identified as being associated with an 

exceptional event by the monitoring agency, the Colorado Department of Public Health and Environment 

(CDPHE). The comment provided in AQS about the June 7, 2011 event (from the hours of 07:00-21:00) 

is as follows: 

“The passage of a strong low pressure system created a fold in the tropopause. Associated stratospheric 

air in the troposphere and deep mixing resulted in stratospheric ozone being pulled down to ground level 

along the Colorado Front Range and mountain regions. The affected hourly concentrations are those 

flagged as “ro” in the AQS database. This meteorological Condition is not controllable.” 

II. HYSPLIT and Smoke Impact Analysis

HYSPLIT (Hybrid Single Particle Lagrangian Integrated Trajectory) Model Analyses generate wind 

trajectories up to forty-eight (48) hours prior to (backwards trajectory) or after (forwards trajectory) a 

chosen start date of interest.  A backwards trajectory is a valuable indicator of what could affect a 

stationary location such as a city or monitoring station.  A forwards trajectory is beneficial to view 

possible dispersion from an emission source.   

In order to assess the potential impacts of Wyoming emissions on the Douglas County monitor, backward 

trajectories were run for each of the 10 highest ozone days in 2011.  Trajectory data in this analysis were 

sourced from the National Oceanic and Atmospheric Administration’s (NOAA) Air Resource Laboratory 

(ARL) website, here: http://www.arl.noaa.gov/HYSPLIT_info.php1.  The National Centers for 

Environmental Protection’s (NCEP) Global Data Assimilation System (GDAS) meteorological data set 

1 Stein, A.F., Draxler, R.R, Rolph, G.D., Stunder, B.J.B., Cohen, M.D., and Ngan, F., (2015). NOAA's HYSPLIT 

atmospheric transport and dispersion modeling system, Bull. Amer. Meteor. Soc., 96, 2059-

2077, http://dx.doi.org/10.1175/BAMS-D-14-00110.1 
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3. 

using a 0.5 degree resolution was used for these analyses.  The model vertical velocity option was 

selected for vertical motion.  These modeled trajectories are displayed in Figures 1-10, below. 

Fire and smoke impacts were also assessed for the 10 highest ozone days in 2011.  Fire and smoke data 

were obtained from NOAA’s ARL website, here: http://www.ready.noaa.gov/smoke_verifyhms.php2.  

Where smoke impacts were present in the map domain on a given day, those layers were included in 

Figures 1-10.  Fire and smoke data displayed are for the high ozone day, rather than the day before. 

Figure 1. HYSPLIT Run for June 24, 2011 

2 NOAA. 2017. Meteorological archive data spanning June 2011 to August 2011. Downloaded from ARL website, 

http://www.arl.noaa.gov/index.php. Accessed March 2017. 
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4. 

Figure 2. HYSPLIT Run for June 7, 2011 

Figure 3. HYSPLIT Run for August 13, 2011 
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5. 

Figure 4. HYSPLIT Run for August 12, 2011 

Figure 5. HYSPLIT Run for August 20, 2011 
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6. 

Figure 6. HYSPLIT Run for August 27, 2011 

Figure 7. HYSPLIT Run for July 18, 2011 
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7. 

Figure 8. HYSPLIT Run for July 30, 2011 

Figure 9. HYSPLIT Run for June 22, 2011 
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8. 

Figure 10. HYSPLIT Run for July 9, 2011 

Appellate Case: 17-9514     Document: 01019790043     Date Filed: 04/04/2017     Page: 14     



Attachment A Supplement 1 

Supplement to HYSPLIT Analysis of Parcel Trajectory for High Ozone Days in 

2011 at the Douglas County, CO Monitoring Station 

Wyoming Department of Environmental Quality 

Air Quality Division 

March 30, 2017 

In addition to the HYSPLIT analyses performed to characterize parcel movement on monitored high 

ozone days in 2011 at the Douglas County, Colorado monitor, the Air Quality Division (AQD) performed 

additional HYSPLIT runs for the modeled high days that were used in the Environmental Protection 

Agency’s (EPA) determination of Wyoming’s contributions in 2017.  Four (4) of the days included in the 

AQD’s March 7, 2017 analysis were among the eight (8) days used by the EPA to calculate ozone 

contribution from Wyoming to the Douglas County receptor.  These four days are August 20, August 13, 

August 12, and June 22. 

The additional four (4) days included in the EPA calculations are July 4, July 5, June 9, and August 10.  

HYSPLIT analyses for these days in 2011 are presented in Figures 1-4, below.  As with the AQD’s 

March 7, 2017 analysis, trajectory data were sourced from the National Oceanic and Atmospheric 

Administration’s (NOAA) Air Resource Laboratory (ARL) website, here: 

http://www.arl.noaa.gov/HYSPLIT_info.php1.  The National Centers for Environmental Protection’s 

(NCEP) Global Data Assimilation System (GDAS) meteorological data set using a 0.5 degree resolution 

was used for these analyses.  The model vertical velocity option was selected for vertical motion.   

Fire and smoke impacts were also assessed for the additional four modeled high ozone days.  Fire and 

smoke data were obtained from NOAA’s ARL website, here: 

http://www.ready.noaa.gov/smoke_verifyhms.php2.  Where smoke impacts were present in the map 

domain on a given day, those layers were included in Figures 1-4.  Fire and smoke data displayed are for 

the high modeled ozone day, rather than the day before. 

Because no start hour data were provided by the EPA for their modeled MDA8 concentrations on the high 

modeled ozone days, all trajectories were run backwards from 11:00 AM on the day in question.  11:00 is 

the average of the start times for the high MDA8 concentrations on the top 10 high monitored ozone days 

in 2011. 

1 Stein, A.F., Draxler, R.R, Rolph, G.D., Stunder, B.J.B., Cohen, M.D., and Ngan, F., (2015). NOAA's HYSPLIT 

atmospheric transport and dispersion modeling system, Bull. Amer. Meteor. Soc., 96, 2059-

2077, http://dx.doi.org/10.1175/BAMS-D-14-00110.1 
2 NOAA. 2017. Meteorological archive data spanning June 2011 to August 2011. Downloaded from ARL website, 

http://www.arl.noaa.gov/index.php. Accessed March 2017. 
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2. 

Figure 1. HYSPLIT Run for July 4, 2011 

Figure 2. HYSPLIT Run for July 5, 2011 
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3. 

Figure 3. HYSPLIT Run for June 9, 2011 

Figure 4. HYSPLIT Run for August 10, 2011 
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4. 

As can be seen in Figures 1-4 above, the only high modeled ozone days where trajectories passed through 

Wyoming were July 5, 2011 and August 10, 2011.  Figure 2, showing the July 5, 2011 trajectory, also 

shows significant smoke impacts directly adjacent to the Douglas County monitor which would be 

expected to have a greater impact on the ozone value at this site than emissions from Wyoming and likely 

had a confounding effect on model performance.  Figure 4 shows that on August 10, 2011 only the 250 

meter trajectory passed through a small section of southeast Wyoming. 
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Attachment A Supplement 2

Calculation of 2017 Contribution from Wyoming to Denver 

EPA performed nationwide air quality modeling to support the CSAPR Update which 

was finalized on September 7, 2016.  As described in the Air Quality Modeling Technical 

Support Document (AQMTSD) for this rule, air quality modeling was used to identify 

monitoring sites that are projected to be nonattainment and/or maintenance receptors for the 

2008 NAAQS in 2017.  The modeling was also used, in part, to quantify the contributions from 

projected 2017 anthropogenic emissions in each state, individually, to 2017 average design 

values at each receptor site.  The modeling-based daily 8-hour contributions were used to 

calculate an average contribution metric, as documented in the AQMTSD. The results of this 

modeling identified that projected 2017 anthropogenic emissions in Wyoming contribute 1.18 

ppb to the 2017 average design value at a maintenance receptor site in Douglas County, 

Colorado.    

The AQMTSD, Table 4-1 provides an example of the calculation of the average 

contribution metric.  Below we provide a table containing the data used to calculate this metric 

for Wyoming’s contribution to the Douglas County receptor. The table includes (1) the 2017 

model-predicted maximum daily average 8-hour (MDA8) ozone concentrations for this site on 

those days with modeled ozone exceedances in 2017 (i.e., MDA8 values > 76 ppb), (2) the daily 

8-hour average contributions from Wyoming corresponding to the time of the MDA8 

concentration, and (3) the “pseudo” concentration which is the difference between modeled 

MDA8 concentration and the contribution from Wyoming. The data in the table are rank-ordered 

based on the MDA8 ozone concentrations on these days. The 2017 average design value for the 

Douglas County site is 75.5 ppb. Using the data in table below, the Relative Contribution Factor 

(RCF) for Wyoming to this site is: 

(79.700 – 78.446) / 79.700 = 0.01573  

The contribution metric value for Wyoming is calculated as: 

75.5 x 0.01573 = 1.1876 which is truncated to 1.18 ppb 

Appellate Case: 17-9514     Document: 01019790043     Date Filed: 04/04/2017     Page: 19     



2 of 2 

Data for Calculating Ozone Contribution from Wyoming to the 

Douglas County Receptor (units are ppb). 

Month Day

2017 Predicted 

MDA8 O3

(ppb)

Contributions 

from WY

(ppb)

"Pseudo"

8-Hr O3 for WY

(ppb)

8 20 83.729 0.695 83.034

8 13 82.590 1.732 80.858

7 4 80.980 0.651 80.329

7 5 79.785 3.949 75.836

6 9 78.356 0.136 78.220

8 10 78.015 0.242 77.773

8 12 77.522 1.065 76.457

6 22 76.630 1.565 75.065

79.700 - 78.446

RCF => 0.01573 -

Contribution => 1.1876 -

Truncated

Contribution => 1.18 -

Multi-Day

Average =>

2017 Average

Design Value is

75.5 ppb
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Denver Metro/North Front Range 2017 Ozone Source Apportionment
Modeling

Abstract
The Denver Metro/North Front Range Moderate Area Ozone State Implementation Plan (SIP) included 2017 ozone attainment demonstration modeling for the 2008 0.075 ppm
ozone NAAQS. The attainment demonstration modeling used a 2011 CAMx modeling platform that was based on the Western Air Quality Study (WAQS) CAMx 2011b database
available through the Intermountain West Data Warehouse (IWDW (http://views.cira.colostate.edu/tsdw/) ). Additional modeling was performed to look ahead to the new
2015 0.070 ppm ozone NAAQS. Two types of 2017 ozone source apportionment modeling were conducted: (1) Local Source Analysis that analyzed ozone contributions from
different source sectors within Colorado; and (2) Transport Analysis that analyzed ozone contributions due to emissions from western states. The ozone source
apportionment (SA) modeling results can be visualized using a web-based SA Vis Tool that is discussed in this wiki. The Denver ozone SIP modeling was conducted by
Ramboll Environ (http://www.ramboll-environ.com/)  and Alpine Geophysics (http://www.alpinegeophysics.com/)  under contract to the Denver Regional Air Quality
Council (RAQC (http://raqc.org/) ) along with the Colorado Department of Public Health and Environment (CDPHE) Air Pollution Control Division (APCD
(https://www.colorado.gov/pacific/cdphe/apcd) ).

Local Source Analysis SA Vis Tool (http://vibe.cira.colostate.edu/WAQS_SA_CO)

Transport Analysis SA Vis Tool (http://vibe.cira.colostate.edu/WAQS_SA_DENVER)

Overview
The Denver 2017 ozone source apportionment (SA) modeling was conducted using the Comprehensive Air-quality Model with extensions (CAMx (http://www.camx.com/) )
photochemical grid model (PGM) Anthropogenic Precursor Culpability Assessment (APCA) version of the Ozone Source Apportionment Technology (OSAT). Two types of
Denver 2017 ozone SA modeling were conducted following the procedures in the March 21, 2016 SA Modeling Plan (/wiki/Attachments/Source
Apportionment/Denver/Denver_SA_Plan_2016-03-21.pdf): (1) Local Source Analysis; and (2) Transport Analysis. As described in more detail below, the Local Source Analysis
ozone SA modeling calculated the 2017 ozone contributions resulting from different source sectors in Colorado. The Transport Analysis calculated ozone contributions due to
anthropogenic emissions from western states as well as eastern U.S., Mexico, Canada, offshore and Boundary Conditions (BCs) around the CONUS modeling domain (i.e.,
contributions due to international transport and stratospheric ozone). The Denver ozone modeling used three domains as shown in Figure 1: (i) a Continental U.S. (CONUS)
domain at 36 km grid resolution; (ii) a western U.S. (WESTUS) domain at 12 km grid resolution; and (iii) a Colorado domain at 4 km grid resolution. The Local Source
Analysis ozone SA modeling was run on just the Colorado 4 km domain using boundary conditions (BCs) extracted from the 2017 CAMx 36/12 km CONS/WESTUS domain
simulation. The Transport Analysis ozone SA run was run on the 36/12 km CONUS/WESTUS domains using BCs for the CONUS domain from the MOZART
(https://www2.acom.ucar.edu/gcm/mozart)  Global Chemistry Model (GCM). A description of the CAMx OSAT/APCA ozone source apportionment tool is provided in Chapter
7 of the CAMx User’s Guide (http://www.camx.com/files/camxusersguide_v6-30.pdf) .

The Denver 2011 CAMx modeling platform was based on the CAMx 2011b 36/12/4 km modeling platform developed by the Western Air Quality Study (WAQS) and available on
the Intermountain West Data Warehouse (IWDW (http://views.cira.colostate.edu/tsdw/) ). Details on the development of the WAQS CAMx 2011b modeling platform,
including meteorological modeling and model performance evaluation (MPE), emissions modeling and the CAMx base case modeling, are available in reports
(http://views.cira.colostate.edu/tsdw/Documents/?file=WAQS_Base11b_MPE_Draft_21Jan2016.doc)  on the IWDW. The Denver ozone modeling adopted the WAQS 36 km
CONUS and 12 km WESTUS domains, but redefined the 4 km domain to focus on Colorado (Figures 1 and 2). The meteorological inputs for the Denver CAMx database used the
same WAQS WRF 2011 36/12/4 km simulation output, but they were re-processed using the latest WRFCAMx processor (WRFCAMx v4.4 released April 2016). For the Denver
CAMx 36/12 km domains, emissions from version 2 of the 2011 National Emissions Inventory (NEI (https://www.epa.gov/air-emissions-inventories/2011-national-emissions-
inventory-nei-data) ) were used. For the 4 km Colorado domain, emissions were provided by the CDPHE/APCD. On-road mobile source emissions were based on the
MOVES2014 on-road mobile source emissions model. For the Denver ozone Nonattainment Area (NAA), detailed link-based activity data were used based on Traffic Demand
Model (TDM) output. More details on the Denver ozone SIP modeling database are provided in the Modeling Protocol (/wiki/Attachments/Source
Apportionment/Denver/Model_Protocol_Denver_RAQC_2017SIPv4.pdf), 2011 base case and model performance evaluation report (/wiki/Attachments/Source
Apportionment/Denver/Denver_2017SIP_MPE_Finalv1.pdf) and 2017 ozone projection modeling report (/wiki/Attachments/Source
Apportionment/Denver/Denver_2017SIP_2017AttainDemo_Finalv1.pdf).


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Figure 1. Denver 36 km CONUS, 12 km WESTUS and 4 km Colorado CAMx modeling domains.

Denver 2017 Local Source Analysis Ozone Source Apportionment
Modeling
The Local Source Analysis ozone source apportionment modeling was conducted using the Denver 2017c CAMx modeling database for the Colorado 4 km domain and the
May-August 2011 modeling period. Boundary Conditions (BCs) for the Colorado 4 km domain were based on the CAMx 2017c 36/12 km CONUS/WESTUS simulation. The
Colorado 4 km modeling domain is shown in Figure 2. The Anthropogenic Precursor Culpability Assessment (APCA ) version of the CAMx Ozone Source Apportionment
Technology (OSAT) was used. CAMx version v6.3 (released April 2016) was used in the Denver ozone SA modeling that has several updates to CAMx v6.1 (released April 2014)
used in the WAQS modeling. One important update of CAMx v6.3 is the new OSAT/APCA source apportionment algorithms that track reactive nitrogen and odd oxygen
through the chemical species; more details on the differences on the OSAT/APCA formulations are given in Section 7.1 of the CAMx v6.3 user’s guide
(http://www.camx.com/files/camxusersguide_v6-30.pdf) .

1
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Figure 2. Denver 4 km Colorado modeling domain with ozone monitors that were operating during some portion of 2011.

Local Source Analysis Source Apportionment Groups

The Denver 2017 Local Source Analysis source apportionment modeling was configured to obtain ozone contributions from 4 Source Regions and 7 Source Categories.
Separate ozone contributions were obtained for each Source Group that were defined as the intersection between the Source Regions and Source Categories. The Denver 2017
Local Source Analysis ozone source apportionment modeling used the following 4 Source Regions and 7 Source Categories;

Source Regions (Figure 3) (4)

9 counties that are included in the DMA/NFR NAA (see Figure 4) ;
Western Colorado;
Eastern Colorado; and
Slivers of Surrounding States

Source Categories (7)

Natural Emissions (Biogenic, All Fires and Lightning NOX)
Oil and Gas Emissions;
On-Road Mobile;
Non-Road Mobile;
EGU Point;
Non-EGU Point; and
Remainder Anthropogenic.

With 4 Source Regions and 7 Source Categories, and the need to always include initial concentrations (IC) and Boundary Conditions (BCs) as their own separate Source
Groups, that results in a total of 30 Source Groups for which separate ozone source contributions were obtained. The Western and Eastern Colorado Source Regions were
defined as west and east of the Denver Metro/NFR NAA as shown in Figure 3. The use of separate Western and Eastern Colorado Source Regions will allow a better
identification of the contributing sources. For example, the analysis separates the contributions from oil and gas emissions from the Denver-Julesburg Basin (east) versus
the Piceance Basin (west). The CAMx 2017c 4 km Local Analysis Source Apportionment was conducted for May 1 through August 31 period using the 2011c 4 km WRF
meteorology and 2017c base year emission inventory. Figure 4 displays the Denver Metro/NFR ozone NAA with locations of ozone monitoring sites where the results were
analyzed.

2
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Figure 3. Denver Local Source Analysis Source Regions.
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Figure 4. Nine county Denver Metro/NFR ozone NAA and locations of ozone monitoring sites operating in 2011 (whole counties depicted, actual NAA excludes the northern
portions of Larimer and Weld Counties).

Local Source Analysis Ozone Source Apportionment Modeling Results

The CAMx 2017c 4 km Local Source Analysis ozone source apportionment modeling results were summarized in a PowerPoint Presentation (PPT (/wiki/pages/new?
title=enter%20url%20or%20page%20name)). The ozone contributions of each Source Group to the maximum daily 8-hour average (MDA8) ozone concentrations at each
monitoring site within the Denver Metro/NFR NAA and vicinity for each day of the modeling period were extracted and loaded into a web-based source apportionment
visualization tool (SA Vis Tool) that can be accessed here: Local Source Analysis SA Vis Tool (http://vibe.cira.colostate.edu/WAQS_SA_CO)

The SA Vis Tool generates pie charts of 2017 ozone contributions by Source Region, Source Category or both (i.e., Source Groups) for monitoring sites within the Colorado 4 km
modeling domain. The use of the SA Vis Tool involves the following:

Selection of whether ozone SA visualization is for monitors from the AQS or CASTNet monitoring networks.
Selection of the monitor where data is requested. This request can be made by selecting the monitor from drop down menus for State, County and Site or by using the
map and selecting the monitor location.
Select the day where results are desired. The day can be selected from a top five ozone day list for that monitor, from a drop down menu of ranked ozone days from
high to low during the May-Sep modeling period or from a calendar. Note that multiple days can also be selected and the SA Tool will visualize the average
contribution across those days.
The SA Vis Tool will then visualize the modeled 2017 MDA8 ozone value for the selected monitoring site and day:

The top bar in the plot will list the modeled 2017 MDA8 ozone for the selected site/day(s), the amount the ozone is due to BCs around the 4 km Colorado domain
(BC-4km) and the amount of the rest of the ozone (Non-BC); o       Initially, the upper pie chart will be the Non-BC ozone contributions by Source Regions;
Initially, the lower pie chart will be the Non-BC ozone contributions by Source Categories;
Next to the lower pie chart will be a 10-day time series centered on the day in question that shows total MDA8 ozone and ozone due to BC-4km;
The monitoring site or day can be changed using drop down menus in the top left. The day can also be changed by clicking on the MDA8 ozone for a new day in
the time series chart.
The Region/Category pie charts can be switched.
Clicking on one of the pie slices in the top pie chart provides more information in the bottom pie chart about that slice.

Figure 5 displays an example from the Local Source Analysis SA Vis Tool for the Chatfield monitoring site in Douglas County, Colorado based on August 26, 2011 meteorology.
The total modeled 2017 MDA8 ozone is 74.2 of which 56.2 ppb (76%) is due to the BC-4km and the remaining 18.0 ppb (24%) non-BC portion is due to emissions in the Colorado
4 km domain. The pie charts show the contributions from the non-BC portion of the ozone with the percent numbers with the pie slices displaying the percent of total
ozone (i.e., with the BC-4km contribution). For Figure 5, ozone from the Denver Metro/NFR NAA contributes 20.3% of the total ozone so since the non-BC portion of the ozone
is 24% the NAA pie slice takes up 84% of the non-BC pie chart. In the lower Source Category pie chart the slice size is the fraction of the non-BC portion while the percent
contributions are the contribution to the total ozone. The key to the definitions of the Local Source ozone SA modeling Source Contributions are as follows:

NAT = Natural Emissions (Biogenic, Lightning NOx and Fires)
OG = Oil and Gas Emissions
OR = On-Road Mobile Source Emissions
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NR = Non-Road Mobile Source Emissions
EGU = Electrical Generating Units Point Source Emissions
nEGU = Non-EGU Point Source Emissions
REM = Remainder Anthropogenic Emissions (Area Sources)

Figure 5. Example Local Source SA Vis Tool display for Chatfield (Douglas County, Colorado) on August 26, 2016 that has total modeled 2017 MDA8 ozone of 74.2 with 58.2 ppb
due to BC-4km and 18.0 ppb due to non-BC (Colorado sources), pie chart slice sizes are contributions to non-BC ozone and percentages are contributions to total MDA8 ozone.

Transport Analysis Ozone Source Apportionment Modeling
The Denver 2017 ozone source apportionment Transport Analysis ran the CAMx v6.3 APCA ozone source apportionment tool using a fully linked two-way nested 36/12 km
2017c modeling platform (see Figure 1). The ozone Transport Analysis was used to obtain the contributions of anthropogenic emissions from each western state and the
portions of Mexico and Canada within the 36 km CONUS domain (Figure 1) to ozone concentrations in the Denver Metro/NFR NAA and other locations in the western U.S. The
ozone Transport Analysis also obtained the ozone contributions due to natural emissions within the CONUS domain as well as the Boundary Conditions (BCs) around the 36
km CONUS domain (from the MOZART GCM); the BC contributions include ozone influences from international sources, global natural sources and stratospheric ozone.
Transport Analysis Source Apportionment Groups The ozone Transport Analysis used the following Source Region and Category definitions:

Source Regions (21)

17 Western States (see Figure 6);
Eastern US;
Mexico (Mex);
Canada (Can); and
Offshore Shipping (OSS) that also included offshore O&G development.

Source Categories (2)

Appellate Case: 17-9514     Document: 01019790043     Date Filed: 04/04/2017     Page: 26     



3/16/2017 Denver Metro/North Front Range 2017 Ozone Source Apportionment Modeling

http://vibe.cira.colostate.edu/wiki/wiki/9132/denver­metronorth­front­range­2017­ozone­source­apportionment­modeling 7/8

Natural Emissions (Biogenic, All Fires and Lighting NOX); and
Anthropogenic Emissions.

ICBC (6)

IC;
East BC;
West BC;
North BC;
South BC; and
Top BC.

With 21 Source Regions, times 2 Source Categories, plus 6 stratifications of ICBC, that results in separate ozone source apportionment contributions for 48 Source Groups.

Figure 6. Source Regions used in the ozone Transport Analysus CAMx 2017 ozone source apportionment simulation with separate contributions due to anthropogenic
emissions from 17 western states, EUSA, Canada, Mexico and OSS.

Transport Analysis Ozone Source Apportionment Results

The CAMx 2017c 36/12 km Transport Analysis ozone source apportionment modeling results were summarized in a PowerPoint Presentation (PPT (/wiki/pages/new?
title=enter%20url%20or%20page%20name)). The results from the Transport Analysis SA simulation were post-processed to obtain the contributions of states anthropogenic
emissions as well as other regions and natural emissions to 2017 MDA8 ozone concentrations at western U.S. monitoring sites. These contributions were loaded into the
ozone SA Vis Tool for display as discussed above for the Local Source Analysis.

Transport Analysis SA Vis Tool (http://vibe.cira.colostate.edu/WAQS_SA_DENVER)

Figure 7 displays example results from the Transport Analysis Vis SA Tool for the 2017 MDA8 ozone at the same site (Chatfield) and day (August 26, 2011) used in the Figure 5
example display from the Local Source Analysis SA Vis Tool. The total 2017 MDA8 ozone at Chatfield on August 26, 2016 from the Transport Analysis is 68.4 ppb, which is lower
than seen in the Local Source Analysis (74.2 ppb), which is likely because of the higher resolution grid (4 km) used in the Local Source Analysis SA modeling than used in the
Transport Analysis (12 km) SA modeling. Of the 68.4 ppb total 2017 MDA8 ozone, 39.6 ppb (58%) is from the CONUS BCs and 28.9 ppb (42%) is from the non-BC contributions
(i.e., anthropogenic and natural emissions within the CONUS modeling domain). The upper pie chart slices correspond to the total contributions from all emissions
(anthropogenic and natural) in each Source Region, with Colorado being the largest contributor on this day at Chatfield, followed by Mexico, New Mexico and Arizona
suggesting regional transport from the south-southwest on this day. The Source Region labels using state names are descriptive, where Off-Shore Shipping refers emissions
in the Pacific and Atlantic Oceans and the Gulf of Mexico also includes offshore O&G emissions. The two Source Categories are Natural (NAT) and Anthropogenic (ANT)
emissions whose contributions are identified in the lower pie chart.
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Figure 7. Example Transport Analysis SA Vis Tool display for Chatfield (Douglas County, Colorado) on August 26, 2016 that has total modeled 2017 MDA8 ozone of 68.4 with 39.6
ppb (58%) due to BC-CONUS and 28.9 ppb (42%) due to non-BC (CONUS sources), pie chart slice sizes are contributions to non-BC ozone and percentages are contributions to
total MDA8 ozone.

_____________________________________________________________

1
APCA differs from the OSAT ozone source apportionment tool in that ozone is only allocated to Natural emissions when it is formed due to Natural NOx emissions interacting with Natural VOC emissions. For example, when ozone

is formed due to the interaction of biogenic VOC with anthropogenic NOX emissions under VOC-limited ozone conditions, a condition where OSAT will assign the ozone formed to the biogenic VOC source category, APCA recognizes

that biogenic VOC cannot be controlled so redirects the ozone formed to the anthropogenic NOX emissions category.

2
The northern portions of Larimer and Weld Counties are not part of the Nonattainment Area, but segregating those areas the Source Region would have minimal impact on the Source Apportionment.

This page was last modified 27 days ago.
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December 19, 2016 

 

Adam Clark 
Air Program 
Environmental Protection Agency Region 8 
Mail Code 8P-AR 
1595 Wynkoop St. 
Denver, CO 80202 
 
RE: Air Quality State Implementation Plans; Approvals and Promulgations; Wyoming; 
Interstate Transport, Docket ID No. EPA-R08-OAR-2016-0521-0001 
 

Dear Mr. Clark: 

 

Western Energy Alliance is writing to express concern with EPA’s proposed action on the 
State of Wyoming’s State Implementation Plan (SIP) for ozone interstate transport. EPA’s 
proposed action does not align with the weight of evidence and inappropriately relies on 
flawed modeling and methodologies. In addition to the comments submitted here, we 
fully support and endorse the State of Wyoming’s comments on this proposed action. 
 
Western Energy Alliance represents over 300 companies engaged in all aspects of 
environmentally responsible exploration and production of oil and natural gas in the West. 
Alliance members are independents, the majority of which are small businesses with an 
average of fifteen employees. 
 
We believe EPA’s proposed decision to disapprove the Wyoming Department of 
Environmental Quality’s (WDEQ) SIP runs contrary to long-standing agency practice of 
accepting a “weight of evidence” approach to evaluating whether an area has a 
meaningful impact on National Ambient Air Quality Standards (NAAQS) maintenance in 
downwind states. Instead of accepting WDEQ’s well-reasoned approach, EPA relies on 
faulty modeling results stemming from the Cross-State Air Pollution Rule (CSAPR) Update 
for the 2008 ozone NAAQS. WDEQ raised concerns with the suitability of CSAPR modeling 
in its original comments, which EPA later dismissed based on insufficient supporting 
evidence from WDEQ. Since WDEQ’s ozone transport SIP was developed in 2014 before 
the updated CSAPR modeling guidance was developed, it is inappropriate for EPA to hold 
WDEQ analysis to standards that did not exist when the SIP was developed. 
 
EPA has inappropriately put the onus on Wyoming to provide evidence to support or deny 
EPA’s decisions on the suitability of CSAPR modeling. Moreover, it is unreasonable for EPA 
to expect an exhaustive technical analysis of the CSAPR modeling within a 30-day 
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comment window. The burden should rest on EPA to explain its justification for reversing 
long-standing policy about the CSAPR modeling deficiencies for the West.  
 
The modeling results EPA points to in the disapproval decision are flawed because the 
CSAPR model has not been adapted to the unique concerns of western states. Primarily 
developed as a tool for eastern states in the ozone transport region, the CSAPR model fails 
to account for the topography, altitude, and climate of the western United States. Climate 
factors characteristic of the West include stratospheric intrusions, a long and severe 
wildfire season, abundant sunshine, and lack of summertime precipitation, all of which the 
CSAPR model fails to adequately consider. In the decision, EPA has provided no 
explanation or evidence for why it has determined modeling results need not account for 
these considerations. Additionally, EPA has failed to provide sufficient evidence that it 
reviewed and considered state exceptional events packages that may provide mitigating 
circumstances for NAAQS violations based on events such as wildfires or stratospheric 
intrusions of ozone. It is also unclear whether EPA has accounted for background ozone in 
CSAPR modeling and technical analysis. Background ozone in the western United State can 
contribute as much as 60 parts per billion (ppb) or more, which is critically important for 
NAAQS attainment and maintenance.1 
 
Instead, EPA points to supposed shortcomings in WDEQ’s analysis, including failure to 
contemplate contributions from other nonattainment areas in Utah and Colorado. As EPA 
is likely aware, the designated nonattainment area along Utah’s Wasatch Front is 46 miles 
southwest of the westernmost corner of Wyoming, and is separated by the prominent 
Wasatch mountain range, which rise nearly 8,000 feet above the valley floor. The 
prevailing wind direction in Salt Lake City year-round is south or southeast, meaning it is 
highly unlikely that Wyoming is meaningfully contributing to impaired air quality in the 
Wasatch Front nonattainment area. Furthermore, Utah’s impaired air quality is often 
associated with atmospheric inversions within the Salt Lake valley that coincide with calm 
winds that trap pollutants within the valley. WDEQ has made an entirely justifiable 
assumption that the weight of evidence does not warrant any further evaluation of its 
contributions to Wasatch Front PM 2.5 or ozone exceedances. If EPA doubts the validity of 
WDEQ assessment on impacts in Utah, it should provide a well-reasoned explanation, 
which it has not done in this proposed action.  
 
EPA’s decision appears to point to other out-of-state regions that have recorded NAAQS 
violations but may not have been formally designated yet. One such area is likely Utah’s 
Uinta Basin, which is undergoing the nonattainment designation process. However, ozone 
exceedances in the Uinta Basin, as has been documented through extensive scientific 
study, are associated with light winds, atmospheric inversions, and local snow cover.2 The 
Uinta Mountains to the north provide a physical barrier that helps form the inversion 

                                                        
1 Estimating North American Background Ozone in U.S. Surface Air With Two Independent Global 
Models: Variability, Uncertainties, and Recommendations. Fiore et al. December 26, 2013.  
2 Final Report, 2014 Uinta Basin Ozone Study. Till Stoeckenius et al. February 2015. 
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conditions that produce ozone. As scientists have thoroughly demonstrated, the ozone 
exceedances are concentrated below 6,000 feet in elevation. After three years of study, 
scientists did not find ozone transport from Wyoming playing an influencing factor in the 
Uinta Basin. It appears that EPA may be expecting WDEQ to prove a negative by studying 
its impact on neighboring states.  
 
Similarly, Colorado’s ozone nonattainment challenges are affected by the northern Front 
Range’s climate, geography, and local emissions sources. Wyoming’s assessment that the 
year-round westerly prevailing wind direction makes it reasonable to infer that Cheyenne, 
a city located 100 miles north-northeast of Denver, is unlikely to be a driving factor behind 
ozone levels in the Denver Metro/North Front Range Ozone Nonattainment Area. By 
calling for further study based on its own flawed and incomplete modeling and analysis, 
EPA is putting an unreasonable burden on WDEQ. Prior to imposing any such burden, EPA 
should support that its own justifications based on CSAPR modeling and subsequent 
analysis meet the same high analytical standard it is requiring of the states. 
 
We encourage EPA to accept the State of Wyoming’s ozone transport SIP as proposed, 
which is based on a well-reasoned approach that relies on the weight of evidence. We are 
available to discuss this matter further with EPA. 
 
Sincerely, 

 
Kathleen M. Sgamma 
President 
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Elisabeth A. Shumaker 
Clerk of Court  

UNITED STATES COURT OF APPEALS 
FOR THE TENTH CIRCUIT 

OFFICE OF THE CLERK 
Byron White United States Courthouse 

1823 Stout Street 
Denver, Colorado 80257 

(303) 844-3157 
 

April 04, 2017 
Chris Wolpert 

Chief Deputy Clerk  

 
 
Mrs. Elizabeth Morrisseau 
Mr. Erik Petersen 
Office of the Attorney General for the State of Wyoming  
2320 State Capitol 
Cheyenne, WY 82002 

RE:  17-9514, State of Wyoming v. EPA, et al  
Dist/Ag docket: EPA-R08-OAR-2016-0521 

 
Dear Counsel:  

The court has received and docketed your petition for review. Please note your case 
number above. Copies of the Tenth Circuit Rules, effective January 1, 2017, and the 
Federal Rules of Appellate Procedure, effective December 1, 2016, may be obtained by 
contacting this office or visiting our website at http://www.ca10.uscourts.gov. In 
addition, please note all counsel are required to file pleadings via the court's Electronic 
Case Filing (ECF) system. You will find information regarding registering for and using 
ECF on the court's website. We invite you to contact us with any questions you may have 
about our operating procedures. Please note that all court forms are now available on the 
court's web site. 

Please note effective December 1, 2016 multiple important changes to the Federal Rules 
of Appellate Procedure took effect. The changes include new word length requirements 
for briefs and amendment of the "three-day service" rule. Please visit our website at 
http://www.ca10.uscourts.gov to familiarize yourself with these changes. 

We have served the petition for review on the respondent agency via electronic notice 
using the court's ECF system. Petitioner must serve a copy of the petition for review on 
all parties, other than the respondent, who participated in the proceedings before the 
agency. 

Attorneys must complete and file an entry of appearance form within 14 days of the date 
of this letter. See 10th Cir. R. 46.1(A). Pro se parties must complete and file the form 
within thirty days of the date of this letter. An attorney who fails to enter an appearance 
within that time frame will be removed from the service list for this case, and there may 
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be other ramifications under the rules. If a respondent does not wish to participate in the 
appeal, a notice of non-participation should be filed via ECF as soon as possible. The 
notice should also indicate whether counsel wishes to continue receiving notice or service 
of orders issued in the case. 

In addition, petitioner must complete and file a docketing statement within 14 days of the 
date of this letter. See 10th Cir. R. 15.1. 

The respondent agency shall file the record, or a certified list in lieu of the record, within 
40 days after service of the petition for review. See Fed. R. App. P. 17. If a certified list is 
filed, the entire record, or the parts the parties may designate, must be filed on or before 
the deadline set for filing the respondent's brief. See 10th Cir. R. 17.1. 

Petitioner's opening brief must be filed within 40 days of the date on which the certified 
list or record is filed. See 10th Cir. R. 31.1(B). Subsequent briefs must be filed as 
required by Fed. R. App. P. 31(a). Motions for extension of time to file briefs must 
comply with 10th Cir. R. 27.1 and 27.5. These motions are not favored. 

Briefs must satisfy all requirements of the Federal Rules of Appellate Procedure and 
Tenth Circuit Rules with respect to form and content. See specifically Fed. R. App. P. 28 
and 32 and 10th Cir. R. 28.1, 28.2 and 32, as well as 31.3 when applicable. Seven hard 
copies of briefs must be provided to the court within two days of filing via the court's 
Electronic Case Filing system. See 10th Cir. R. 31.5 and the court's CM/ECF User's 
Manual. Counsel are encouraged to utilize the court's Briefing & Appendix checklist 
when compiling their briefs. 

This matter will be heard on a record that the agency provides. See Fed. R. App. P. 17(a) 
and 10th Cir. R. 17.3. As a result, the parties need not file an appendix. If, however, any 
party wishes to file a separate appendix it should file a motion seeking that relief. 

Please contact this office if you have questions. 

  Sincerely, 

 
Elisabeth A. Shumaker 
Clerk of the Court  
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cc: 
  

David Aiken Carson 
Correspondence Control Unit 
Scott Pruitt 

 EAS/na 
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