WRAP Regional Analysis:
Intermountain West Data Warehouse —

Western Air Quality Study (IWDW-WAQS) efforts
and Greater San Juan Basin updates

Four Corners Air Quality Group

Update Meeting
December 1, 2016 Y

Tom Moore
WRAP Air Quality Program Manager
WESTAR Council

Western States Air Resouwvces Council Western Reg"ona’ Air Partnershfp

Www.westar.org  www.wrapair2.org =

i



T

Cooperative Institute for Research in the Atmosphere

Home ‘ Welcome ‘ News ‘ Research ‘ Data ‘ People ‘ Conferences ‘ Employment ‘ Login

Volume 43, Fall/Winler 2015

Ciick to view the FallWinter 2015 CIRA Magazine

Applying the geographic and technical scope of the IWDW-
WAQS for Air Quality analysis and planning.

CIRA is a cooperative institute that is also a research department within CSU’'s College Current Conditions
of Engineering, in partnership with the Department of Atmospheric Science. Its vision Temp: 756 F

is to conduct interdisciplinary research in the atmospheric sciences by entraining skills Dew Foint: 436 F

: - - : i . Relative Humidity: 32 %
beyond the meteorological disciplines, exploiting advances in engineering and Y g

computer science, facilitating transitional activity between pure and applied research,

Wind: 3.0 mph {NE)

Precip: 0.00 in
leveraging both national and international resources and partnerships, and assisting Barometer: 29.554 in
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Databases

» Schema design

» Data import & update
» Administration

* Query design

!. Relational database:

» 800,000,000 records

* 62 air quality networks

» 63 water quality networks

* 24 modeling and satellite datasets

File server:

~107 Terabytes of online data

~100 Terabytes of offline data

~85 Terabytes downloaded/transferred
7 complete modeling platforms




Websites:

FED
SEMAP
IWDW
NPSCAT
TSS
IMPROVE

Websites
» Website design

» Web hosting
* Tool development
» Web services




Software

» Data access libraries
» Data manipulation

* Visualization tools
» Data analysis




Hardware

» Server configuration
» Server maintenance

» Networking
 Troubleshooting & repair
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Federal Land Manager Environmental Database

AQRV Summarnes * Data Exploration * Data Access . Resources

Database Query Wizard

Thae query wizard allows you to selectively download data and metadata from the integrated database by specifying datasets, sites,
parameters, date ranges, data quality flags, and other criteria, You can request raw data and graphical reports in varkety of output
formats, inchuding defimited text fles, Excel flles, charts, praphs. and maps. CBek: through the tabs from beft o right to select the data you
want,

e
1884 3m4

Show Report Log Immediate Hode

Selections Report £1 X

Acadia NP (AGAD1)
112014 - 12312014

W soutvest

A EOA_best

I ammbi0 3 bext

Big Bend NP (BIBE 1)
12014 - 12312014

B ot vest

SHASH_bent

—

— Federal Land Manager

Environmental Database
(EED)

Partners: NPS, USFS

http://views.cira.colostate.edu/fe
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SESARM

Southeastern States A Resource Managers Southezstern Madeling, Anal

 SEMAP TWS Home il Pagestatus 1 Printer friendly view

The SEMAP Technical Website

This website serves as the primary source for the emissions and air quality modeling results, source data, and
associated documentation for the Southeastern Modeling, Analysis, and Planning (SEMAP) Project of the
Southeastern States Air Resource Managers, Inc. (SESARM). SESARM is a nonprofit corporation formed
respectively by the local and state air pollution control agencies located in the southeastern states of
Alabama, Florida, Georgia, Kentucky, Mississippi, North Carclina, South Carclina, and Tennessee.

uery Wizard
Query raw data with
an interactive tool for
specifying filters

Site Browser File Explorer

View monitoring site =/ Find and download
locations and source data files
metadata on a map from the file system

Emissions Browser Maodel-to-Obs Toaol Image Browser
| Explore charts and < =" view and compare Browse charts,
bery  tables of modeled W - modeled data with graphs, and maps of
EEIH  emissions data monitoring data. madeled data

Choose a network or dataset:
IMPROVE Aerosol v

’ i ,r WEST 5 t, X g
Map  Sstelite ;o) VIRGINIA Washington
Y

¢ Nashuille
MA ? , © Tennessee ' " NoRTH @

9 Rnucky “VIRGINIA

: 5 CAROLINA
@ irkansas @ Charlatte
> , Atl,ta SOUTH
MISSISSIPRI : CA“OU’A
[as,
ALABAMA
? GEORGIA

! ill
HouGon Louisiana Q| - el

New C?rle,s

Sign In | Register

-1 Contactus
QUICK LINKS

g Query Wizard

€4 site Browser

__\‘,r Data File Explorer

aﬂ Emissions Browser
Model-to-Obs Tool

EE Image Browser

[=y FTP Site

NEWS

21 May 2014

An interactive tool for exploring
image files from the modeling
results has been added.

- go there -

11 Feb 2014
A draft Emissions Browser for

exploring modeled emissions
results has been added.

- go there -

23 July 2013
An draft interactive tool for

, comparing modeled to observed
Orlando 2 data has been published.
Tampsa Wt - go there -
FLORIDA
* 27 Jun 2013
"g”“ -_— A Windows Explorer-type tool has
Guifof been added to allow the browsing
Go gle Mexico Map data 22016 Googht INEGI | 200 km L——1  Terms of Use and download of various project
5 documents and files.
E Reset view Latitude:32.1965135, Longitude:-82.7616684, Zoom Level: 5 s e
Copyright @ 2013 SEMAF Technical Website | Terms & Conditons | Erivacy Eolicy | Contact Us

http://views.cira.colostate.edu/semap

Southeastern

Modeling, Analysis, and
Planning

( )

Partners: EPA, AL, FL, GA, KY, MS,
NC, SC, TN
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Intermountain West
Data Warehouse
( )

Partners: NPS, BLM, USFS, EPA,
CO, WY, UT, NM

28 I Intermountain West Data Warehouse

r HOME - ABOUT - DATA - RESOURCES - FORUMS - MEETINGS - WIKI - ADMIN

3ISA0S 2008 Base - Carbon Monoxide

All Secrars

County Breakdown by Sector

35A05 2008 Base - Lanmer County Carbon Monoxide Emissions By Sector =

[ Ol & Cas Point Sources. 0.8

Prescribed Buming: 2184
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U Willdfires: 12587 4
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" Resigential Wood Combustion: 32568
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Data Selection
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MCVES Onroad Mobile
Nenpoint Sources
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* County
State
Selection Type
Add/Remove Region From Map
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¥ Show Labels
Slear Selected Regions
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http://views.cira.colostate.edu/iwdw
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NPS Air Quality

~ Conditions & Trends Tools

Partners: NPS/ARD

_—

National Park Service

o =
rtmont of the Intorior Ll
o

Find a Park  Discover History = Explore Nature  Working with Communities  Get Involved  Teachers Kids  About Us

AIR RESOURCES NPS » Explore Nature » Air Resources.
’ Air Quality Conditions & Trends
by Park

= Find and visualize park-specific air quality data. conditions, and trends based on NPS analysis

Find products for: End year:
= Acadia NP +| [2013 v
About

b Muttime Overall Air Quality Ozone ®Visibility Nitrogen Deposition Sulfur Deposition

Acadia NP - Visibility

Visibility is 2 measure of how far and how well we can see color and detail in distant views ( ), Fine particles
and gaseous air pollution form haze in the atmosphere that reduces visibility. The Clean Air Act visibility goal requires
improvement on the 20% haziest days and no degradation on the 20% clearest days. Look at the tabs below to learn

i bility at

= how visibility has changed over time, what is In the air on the clearest and haziest days, and the status of
the park.
10-Year Trends Long Term Trends Clearest Days Haziest Days Summary Table
Composition Composition

Haze on the Clearest Days

pasa

- ) Clearest Days by Year
Acadia NP

« B E

W Organic Carton

[ vourise g
<, W Fineson
a8 v;_' W Fine Sea Sait
E
® £. B Eiemental Carbon
=
H B CoarseMass
5 Ammonium Sulfate
a
5 . B ammanium Nitrate
i
. - R & & B B B N N B
z © & 5 & g g & & 2
5 ;
£ g |8 € | & & & & | &

Mote Clearest days arehe 20% orSampled Gays Whers visibiliy is most ciear

“Lightextinction: theloss inlightintensity due to scatisring and absorption measured in inverse
megameters (1/m.

IMPROVE Monitor ID: ACAD1, ME

Components of Haze on Clearest Days
Acadia NP

Coarse Mass
2009-2013 Fine Sea Salt
Fine Soil

Elemental Carbon

Organic Garbon

Ammonium Nitrste
Natural Conaitions™
Ammonium Sulfate

Light Extinction®, 1/Mm

Mote: Clearest days arethe 20% of sampled days where visibility is most clear.

u tnelass inlig ueto seatiering
measured in inverse megameters (1m)

“Natural visibility conditions are thos e estimated to existin a given area inthe
absence ofhuman-caused visibility Impsirment

IMPROVE Manitor ID: ACAD1, ME

EXPERIENCE YOUR AMERICA"

@ nps.gov

U.S. Department of the Inferior  FOIA  Privacy Policy  Disclaimer and Ownership v NPS

http://www.nature.nps.gov/air/data/products/parks/index.cfm i;
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Website

F Intermountain West Data Warehouse

O - HOME - ABOUT - DATA - RESOURCES - FORUMS - MEETINGS -
Home Page Site Administration
Verview / foee: | | e
- Highlights & Updates . - : - Data inventory & tracking
- Site Navigation : : - - IWDW project management
- Goals R < R ;
- Project Overview :
- Benefits

- User Accounts
Sl Public Face ‘ ‘ Data ‘ ‘ Resources & Site
/ Qnistmtion

Computer Infrastructure ‘

Modeling Data File Server
- FTP server (viking) Documents
- FTP user accounts Modeling Data E
- External disk archive - Studies
“Puaoms P
Database
Community and Support
- Project emissions . :;murns
- Model-to-obs Nraes
- Website backend databases T e
Code base Operations

Bulk Data

‘ Project Modeling ‘

Modeling Data
- MPE Plots
- Model-to-obs
- t Source onment
S Toos

- IWDW Projects

- Data Request Overview
- Governing Board &
Oversight Committee

Backup and Recovery

- IWDW external disks

Legend
IWDW e Filtered/
Phase 1 Page Limited
Functionality
18




Home Page

DW Website

Intermountain West Data Warehouse

HOME - ABOUT - DATA - RESOURCES - FORUMS - MEETINGS -

The IWDW has been fully supported by multiple federal and state agencies, with
assistance from WESTAR-WRAP, since its creation through the 3SAQS Pilot Study. The
IWDW provides air quality data, photochemical grid modeling products, and analysis
tools to support various air quality applications. Available datasets include emissions
inventories, meteorological data, air quality modeling platforms, and monitoring data.

IWDW Highlights WAQS Updates
ABOUT PAGES 2011b MODELING PLATFORM
* IWDW-WAQS Background & Overview - 2011 Base Case and 2025 Future
+ Study Cooperating Agencies Case emissions and model I/O
+ Benefits and cost savings to data users « Model-ready CAMx and CMAQ input
+ Met

EMISSIONS REVIEW TOOLS

* Dynamic map display MPE CRITERIA DOCUMENTS
of WAQS emissions
inventory data « 2011b Model Performance
« County level and Evaluation and Application
source category drill « 2011b Release Memo and model
down application recommendations from
= Customizable graphics WAQS Cooperators

« 2011b Winter Meteorology MPE
« 2014 WRF Meteorology MPE

MODEL-TO-0BS TOOL

Sign In | Register

[JContactus ¢ ! Page status

ABOUT

€ Goals

§4 Overview
£4 Benefits
€3 Support

DATA

€ Get Modeling Data

g Get Monitoring Data

& Emissions
+ |Air Quality Modeling
“E Source Apportionment

OO Monitoring Data

RESOU RCE;9




About

Multiple federal and state agencies identified the need to more efficiently and expeditiously collect air quality
data and conduct air quality modeling to assess the expanding number of oil and gas development on state or
other lands. The participating agencies entered inte an Memorandum of Understanding in 2011 to initiate a
project to address this need. The initial name of the project was known as the Three State Air Quality Study
(35a405), and is currently referred to as Intermountain West Data Warehouse - Western Air Quality Study
(IWDW-WAQS).

The federal and state agency offices that are party to the MOUs, hereinafter referred to as the "Cooperators®,
include:

« U.S. Envirenmental Protection Agency Reglon 8 Office (EPA);

+  Bureau of Land Management State Offices, Colorado, Wyoming and Utah and New Mexico (BLM);

«  U.S, Forest Service, Rocky Mountain Region, [ntermountain Region, and Southwestern Region (F5);
» Mational Park Service Intermountain Region (NFS);

+ Fish and Wildlife Service, Mountain-Prairie Region & [FWS);

« Colorado Department of Public Health and Environment (CDPHE);

= Wyoming Department of Envirenmental Quality (WDEQ);

» Utah Department of Envirenmental Quality {(UDE); and

»  MNew Mexico Environment Department (NMED).

The Western Air Quality Study, with assistance from WESTAR-WRAFP, develops state-of-the-art air quality data
and photochemical grid modeling products to support studies assessing the air quality in the intermountain west
regien, including:

» Mational Environmental Protection Act {NEPA) modeling studies;
»  State Implementation Plan (SIP) modeling for ozone, particulate matter, and haze planning; and

« Research studies that require comprehensive and up-to-date emissions inventories and air guality
modeling platforms.

Cooperating Agencies

The Cooperators of the Study also develop and operate the Intermountain West Data Warehouse that contains
documentation on the Study's organization and air quality products, provides a portal to access all the air quality
moanitoring and model data, and offers a suite of visualization tocls to explore model results and ambient
manitoring data.

WY ORAING

UTAH DEPARTMENT of

Department of Public ENVIRONMENTAL
| Health & Environment AW CUALITY

DI DeE

- D€

FJOE

=

ABOUT

Goals
Overview
Benefits

Support

DATA

Get Modeling Data

Get Monitoring Data

Emissions

Air Quality Modeling

Source Apportionment

Monitoring Data
RESOURCES

Meetings

Documents

How-To

Modeling Studies

Projects
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IWDW-WAQS nested 36/12/4 km WRF/CAMx and CMAQ domains

36 km cells

d02 12 km cells

4 km cells

Global model boundary conditions




_WAQS Monitoring Network Assessment

Qutline

Objectives
e Consider AQ monitoring and modeling needs of Study Cooperators
e AQ regulations to consider (NEPA studies & Regional Haze and Ozone SIP planning)
Tasks
Monitoring Sites
e Status of current network (solicit input from Cooperators)
e Possible WAQS expansion (outreach to additional states)
Analysis
e Spatial analysis
* NAAQS Design Values
e Emissions & AQ modeling

Cost Analysis
Recommendations

Timeline

Background

Working Group Action Items
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WAQS Network Assess
Ozone Monitoring Sites

Modeling domain progression

AQS sites included in respective
4km and 12 km domains

State AQS O3 monitoring sites
Texas 76
Arizona 45
Colorado 33
Wyoming 33
Utah 31
Oklahoma 28
New Mexico 26
Kansas 11
North Dakota 9
Montana 8
Nebraska 6
South Dakota 6
Idaho 3

Legend

] wacs 2011
[ ] Westiump1AD

* Ozone - Active

Sowces : Esri, USG5, NOAA, Map Service US EPA Cffice of Air arcﬁiati:r‘.
Cffice of ArQuality Planning and Standards {OAR, CAQFES) Data: ¥ us siate,
lccal, and fribal air pellution agen s ing proceduss specified by the US ERA.




Map Features

* WAQS 7-state region

 Urban Areas

* Active 0zone monitors

* Sites reporting valid 2013-
15 ozone DVs

IWDW-WAQS Monitoring Network Assessment

Legend
- AQS_03 Valld 20132015 Dvs
@  Aes_monkors_03 Acie

e

Sources: Esri, USGS, NOAA
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IWDW-WAQS Monitoring Network Assessment

Map Features

* WAQS 7-state region

» Urban Areas

» Active ozone monitors

* Sites reporting valid 2013-
15 ozone DVs

 County level 2013-15
ozone DVs




Map Features

* WAQS 7-state region

» Urban Areas

» Active ozone monitors

* Sites reporting valid 2013-
15 ozone DVs

« WAQS 2011b 4™ highest 8-
hr ozone

* Active O&G wells

IWDW-WAQS Monitoring Network Assessment
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Sources: Esnl, USGS. NOAA
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IWDW-WAQS Monitoring Network Assessment

@  Acs_monmors_CS Actie

Map Features

 Colorado

» Urban Areas

» Active ozone monitors

» Sites reporting valid
2013-15 ozone DVs

Q7

Sources: Esri, USGS, NOAA




IWDW-WAQS Moni

Legend
®  AQGS_0G valkd 20132015 OVs
@  Aes_monmors_CS Actve
: Lroan Aneas
WY Wells
UT wells
0 Wells
N Wells
03_aHigh_ShrAvg_CAMx_11b_dkm
<WALUE>

Example: Potential sites for
shut-down or relocation

toring Network Assessment

Map Features
 Colorado

» Urban Areas

» Active ozone monitors

'~ » Sites reporting valid

2013-15 ozone DVs

-« WAQS 2011b 4t highest

8-hr ozone
e Active &G wells

Example:
Potential regions

for new monitors
>

&S = - g

Sources: Esri, USGS, NOAA




ebsite
Emissions Review Tool

SENAl all o Pararmeler all i SouTe Categaty: | deai
ISAQS - 35405 20050 Base =  Melfane = Agricullud Fires -
ISAQS - 33408 20170 Baz= HH3 Aircrafl, Locomolive, and Marine
ISAOS - IRA08 20181 HCX MIWES Crroad Mokile
IGA0S - WiAGS 2011k (2025) Ph 2.5 Kaonpoint Sounces
ISA05 - WADSE M1k Bass = FRC = Maonrad Manla -
aldle: al cheer LGETILY al che DL all ulw
AK - Aluska = Belecl @ wingle Stale in order o see Counlies... > = & Selecl a single Counly in ocder o see 3CCs._ » -
AL - Alabama
AR - Akansas
A - frirana
[ - Calrfomin - - -
WACKS 2011k Base - Nax Emissions By State
1330300
1200000
1122323
. ‘Wighine
1000000 B =esidentialviaad Combuston
923202 P i £ by Baiemineg
233330 . Sonrcad Kolds
e L] Iml Sow
T oo W orpaint e
= B iovEs Onrcad Mabile
z
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00000 . Agraihral Fre
400010 | PoirtZaurcas
300000 B 7 & Cas Poin Sowrces
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200000 I I I | II T
123003 = ] | I II l I - B I l u
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IWDW Website
‘Emissions Review Map

Sign out |

M5 MEETINGS WIKT

Data Selection
Madeling Scanaric
| wAQS 2011bBaze ¥
Paramster
| récic i
Sactor all clear
[griculbursl Fires - |
warcraft, Locomobie, and Marna |
MOVES Onroad Mobia
Monpoint Sources
Monrgad Mobile
04 & Gag Area Sources
i0d & Sas Faint Scurces
Soint Sources
Prascribed Burning
Rasidental Wood Combustion
Wildfires =
Lewel of Detail
& County
Stabe
Selaction Typa
. AcdfRemave Regior Fram Hap
® iew Aegion Detail
#1 Show Labels
lgar Sab d

WAOS 2011b Base - NOX

Al Sectors

o
Celor Controls

County Breakdown by Sector |

WAQS 201 1b Base - Larimer County Nox Emissions By Sector

MEVES Onroad Mobile: 58056

@ Agriculvural Fires

@ Prescribed Burning

@ Foint Sources

[ Agnoultecal Fires: 001

P i roes; 164

T Wildfires: 40.3
.
S prescribed Burning: 43.7
; Oul & Cas Area Sources: 41 8

Resie

I Waoad Combustion” 65 &
Adrcealt, Locomorive, and Marine: 1498

Munpoint Sources: 416.5

" Monroad Mobile: 13238

Point Sources: 23458 @

® wildfires
@ Residential Wood Combusti_
® Nonroad Mobile

@ 0il & Gas Point Sources
® 06l & Gas Area Sources
® Aurcrah, Locomotive, and M... @ Nonpoint Scurces

MOVES Onroad Mobile



Greater San Juan Basin 2014 Oil and Gas data

Oil and gas activity by county (counties without oil and gas production are not shown).

Liquid
County, State Active Well Count Hygrocarbon Gas Production (MMCF/yr) Spuds
Natura | Associated
Gas Qil CBM | Condensate Qil | Gas Gas CBM
Archuleta, CO 3 6 93 0 2 609 0 15,011 1
La Plata, CO 858 80 2,154 1 23 22,962 40 311,200 19
Colorado Subtotals 861 86 2,247 7 25 23,571 40 326,211 20
McKinley, NM 2 112 8 17 51 0 0 181 0
Rio Arriba, NM 6,746 729 1,057 638 871 190,228 8,926 84,916 24
Sandoval, NM 149 203 33 42 1,849 565 7,889 1,162 26
San Juan, NM 8,289 595 3,753 950 1,618 212,426 6,978 197,307 52
New Mexico Subtotals 15,186 1,639 4,851 1,647 4,389 403,219 23,793 283,566 102
Basin-wide Totals 16,047 1,725 7,098 1,653 4,413 426,789 23,833 609,777 122
Greater San Juan Basin percent of 2014 oil and gas activity by mineral designation.
Liquid
Mineral Designation Active Well Count ! Hydrocarbon Gas Production Spuds
Natura | Associated
Gas Qil CBM o]] Condensate | Gas Gas CBM
Private/State 18% 19% 34% 22% 14% 19% 18% 45% 25
Tribal 15% 30% 13% 12% 12% 12% 16% 19% 14
Federal 67% 51% 54% 66% 74% 69% 66% 36% 61
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Greater San Juan Basin 2014 Oil and Gas Emission
Inventory Inputs (1 of 2)

Final Report completed Nov. 2016
Project website ( )
Next step is to prepare 2014 and projection year inventories

Beyond inputs collected, recommendations to improve inventories:

e EPA could make all underlying data in GHGRP Subpart W reporting available
so that more source category inputs could be sourced from GHGRP Subpart W
data;

e Improve accuracy of the inputs (produced gas compositions, tank flashing gas
compositions, and equipment profiles and operations) through additional
operator participation in the wellsite survey efforts.

* Need input factors for potential fugitive emissions from oil and gas pipelines
from well heads to the main compressor stations.
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Greater San Juan Basin 2014 Oil and Gas Emission
Inventory Inputs (2 of 2)

Recommendations beyond current inputs collected, continued:

e Some compressor stations are missing from the current midstream permit
data emissions because either these facilities do not meet state or federal
reporting criteria or emissions estimates were not readily available from the
state or federal agency. Including those sources through would enhance
Inventory completeness.

o Data for certain wellsite source categories (amine units, truck loading at gas
and NGL processing plants, and water disposal pits) were not collected but
Including data for these categories would enhance inventory completeness.

Preparation of 2014 and projection year inventories

 Inventory inputs will be used to prepare a comprehensive by county and
SCC emission inventory for the Greater San Juan and Permian basins for a
base year of 2014 and forecasted to a future year.

e The inventories will be developed using the inventory input data collected
* Work to be completed in Spring 2017 timeframe
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Typical Sources affecting Visibility

Source Controllability Trend Variability
Some emissions are Downward as sources are Relatively
controllable controlled stable
E S S issi ll
¢ | Anthropogenic OME EMISSIoNS Wi Could rise because of Relatively
: remain after all reasonable L
= A population increases stable
S controls implemented
-E Likely increasing due to
.E International | Not controllable by state or increased development Relatively
Anthropogenic | federal regulations worldwide and rising stable
population
Fire, Dust, Sea Highl
Natural, not controllable LIETEEE dueto sl
Salt climate change variable
E Highl
E Volcanic Natural, not controllable Unpredictable B
o variable
Z
;] -
Other Natural Potentially affected h_j.r climate Relatively
Not controllable change, e.g., changes in
sSources stable
temperature

Table Note: Shaded areas represent emissions that states cannot control.
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*All dates for individual tasks would be updoted, shifted three years ahead

Preliminary Draft WESTAR-WRAP Work Plan for Regional
Haze SIP Revision for 2028 Reasonable Progress Goals

2014 Inventory — Base Case 2016 2017 2018 2019 2020 2021
1011 Base Case 2013 2014 2015 2016 2007 20148
Task Dayz Start ﬁg]gl‘,lASD!iD AM | [ASON ] FM oM | | s s ool FMam | [Acan of] FM aMl] JASONE | FN LM i
Template 'Outline 360 12713 12 |
Raialyats 1351 _7/13

Mebegialcagical Mdsling - 2011 20 1/1%
ldwnildy swvters for addidsnal studle #8114 |
ARETIE R BRIl FTUAIRE P18 J‘ it
Emleslons Inventory - 2011 350 7/1%
Emizsions Modeling - 2011 270 313 |
A Madeling - 2011 B0 9715 |
ID exirkine contrals imelemented by 2018 180 1/1% |
Ernigzions lnventory - 2018 70 114 |
Emizsians Madrling - 2018 M0 1718 |
A} Modaling - 2010 450 915 |
ID existing controls implemented by 2028 B0 1/14 |
Identify "What [ Control Strategies - 2020 450 1,14 |
Emissions Inventory - 2028 2 1/14 |
Emisslons Modeling - 2028 30 3/15 |
Al Modeling - 2028 430 913 [
ldentife how tode 4=Fartor Analveis B0 1714
4 Factor Analysis 720 12714 12/16 |
FIniliee STate and Regonal Lonmral Sirtegies Af0 6718 |
n 1100 1714 |
Deads f ealng o resonsider naniral rencldons T |
Reennabier nanirdl condimans 1530 3/1% |
ldantife srmizeian raduchone fo M2 1EE] Q1A |
Evalugte gidesiope & st 2025 poal L0 12716 |
[Evaleate Previous Period & Progress 1170 1/1% 3717
Last year of menitaring data collected 350 1714 12714 |
Data analyzed 540 12/14 ofl0 |
Haze anabysis 180 &/16 12/14 |
Determlne I 2018 Hu', mel 50 I..'!.l- 16 /17 |
State Adoptioa Frocess [calculates backwards) 450 5/17 Tf18 m
Dot SIP &  5/17 1717 |
FLM comment period 6 TIIT  9F1T7 | [ ] |
N med hased oncomments, respond & commmends & 9/ 1107 | -.|
Puldis sviaamal peil M} L1A1F L2 :
Peviee baged on comments. TEsoNG 18 COMITEME 0 12417 1718 | |
Crane :.|.|=|'u-v1] L II'I:I-.l::l'."rll:'! 1 e B lﬂ-l 210 ijla Tilg |
Submst to EPA 1 7/18 708 |

Regulatory required time periods
Hlwaci belw e xtwn

—r_______r______,-a-?'

WESTAR must finish regional work by Spring 2020 if SIPS due Summer of 2021
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Sources of O In the Western U.S.

Meteorological : _ CAA
O; Source Characteristics Chemical characteristics Controllable
(el CO/NOx/VOCs/PM consistent with
photochemical Stagnation, high temperatures. Y
: local sources
buildup
Reaional transoort Regional transport from major
J : P source regions (e.g., California) CO/NOy/VOCs consistent with
(domestic sources) . : Y
- currently not well upwind sources + chemistry
characterized
Upper trop/Lower Post-cold front
strat intrusions Broad spatial distribution Very dry air. N
(UTLS) (high O in non-urban areas)
Important at higher elevation.
Very long-range | Subsidence and mixing into the Dr)_/. .
transport (VLRT) boundary layer can enhance CENLI el ) 10 LB S N
P yiay : UTLS without good chemical data.
local concentrations.
Chemistry complex & different from
Warm. typical urban.
Can be stagnant or not. Can O, enhancements not always seen.
Wildfire smoke : N O;-PM often poorly correlated. N
be regional or large distant

fires.

PM/CO/NOQy always well correlated
and ratios very different from

typical urban.




Reducing uncertainty for air quality planning through analysis

Regional Haze planning
e Enable choices of cost-effective controls that improve visibility
» Assessments of natural and uncontrollable— ever more important

Ozone background and transport
e Local vs. regional / less controllable vs. uncontrollable

Exceptional Events - how important will these be?
e Resources to analyze
e EPA decides which to act on
e Sources causing these events are large and not infrequent

Western O&G supply chain value proposition
* Price of commodities
e Regulatory programs have been increasing

Fire and O&G impacts for regional haze and ozone

» Projections of all emissions for future year ozone & regional haze planning
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Regional analysis timelines for regional haze and ozone transport

Regional Haze Ozone transport and planning
e Final Rule late 2016 e 70 ppb standard on Oct. 1, 2015
 Final guidance early 2017 e Implementation Guidance

o Regional analyses in 2017 proposed Nov. 2016
- 2014 base year « Comments for 60 days on:

« 2028 rules on the books nonattainment area classification
thresholds & deadlines for planning,

- Associated air quality implementation of emission controls,

modeling

attainment
* 2018 and 2019 analyses e Transport “good neighbor” SIPs
- Evaluation of reasonable due 2018 for 2023 projection year

progress controls

« Associated air quality
modeling

e Plans due July 2021

e Marginal/Moderate nonattainment
plans in 2023 then reduce both
local and transport emissions
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