Introduction

Thursday, March 22, 201¢ 4:58 PM

This shared OneNote notebook is designed to allow interested RTOWG members to provide feedl
the criteria to be used for selecting a representative year for regional photochemical modeling in tt
western and central states and for providing interpretations of the meteorological, air quality,
emissions, and other model year representativeness analyses being compiled by Ramboll with res
model year representativeness.

We are not expecting each RTOWG member to comment on each set of argadysedy skip to the
analyses you are most interested in or have the most expertise with.

4/6/18 Added ozone met. adjustment index values to Meteorology section
4/12/18 Added Drought page to the Meteorology section

4/12/18 Added Highway Vehicle emission trends and IWDW 2008 and 2011 base case modelir
emissions to Emissions section

4/13/18 Added EIl Nino index to Meteorology section
4/1618 Added nitrogen wet deposition maps and example site trends to Air Quality section
4/17/18 Added urban air quality peak statistic maps for O3 and PM10 to Air Quality section

4/18/18 Expanded and updated the summaries of modeled emissions for20802008 and 2011
from the TSS and IWDW in the Emissions section

4/26/18 Added feedback received from WY DEQ to Additional Feedback section

4/26/18 Added annual maximum daily maxh8ur average ozone from CASTNET monitoring netw
to Air Quality section
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+Desirable Features of a Model Year

Thursday, March 22, 201¢ 5:13 PM

REQUESTING INPUT FROM RTOWG MEMBERS:
WHAT ARE DESIRABLE FEATURES OF A MODEL YEAR?

« Availability and guality of input data

+ Relevance to policy decisions

* Coaordination with other modeling projects

* Regulation implementation schedules

+ Base case representative of current conditions

* Adequate representation of future conditions

+ What are the key features that argue for or against using a particular year for modeling?

* Ayoid years with unusual or extrerme meteorological or fire events?

* Are occurrences of certain extreme events such as episodes of poor air quality desirablein a
model year?

RAMBOLL

Please provide feedback in the table below on desirable features of a modeling year. Are the
listed above relevant? Are there others that should be added?

Date
3/22/18

March 23,
2018

Mar 27

4/4/18

Name Comment
Till Stoeckenius These are great!

Tom Moore These are a good start.

Mark Jones If we want to model current conditions, we don't want a model year too far in’
past.

Mary Fauci I'd assume we'd pick the year with the lowest anomaly across the range of

parameters in the western and central states? That would represent closest
"normal”, but there is value in modelling extremes.
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Evaluation Criteria

Thursday, March 22, 201¢ 5:14 PM

REQUESTING INPUT FROM RTOWG MEMBERS:
MODEL YEAR SELECTION CRITERIA

« General « For PM
» Prevailing flow patterns (source - receptor * Severity and frequency of stagnation events
relationships) (low/reciraulating winds, limited vertical
+ Potential drought impacts on biogenic mixing)
emissions * Frequency and severity of dust storms
. E:;:l.;?iprlzsnal events: volaanic eruptions, « Wildfire impads
s Emissions: est. emissions, economic = For Nitrogen Deposition

disruptions (incl. natural disasters) - Precipitation

+ For Ozone * Deposition measurements

Severity and frequency of ozone conducive
meteorological conditions (summer
stagnation events, heat waves)

Urban high ozone episodes
Elevated rural ozone levels
Exceptional events: stratospherc intrusions

Please provide feedback in the table below regarding relevant criteria for comparing candidate mo
years with respect to model application (General, Ozone, PM, Nitrogen Deposition)

Date Name Comment

3/22/18 Till Stoeckenius These are great!

March 23, Tom Moore Suggest adding persistence or increased frequency of higher PM in each ye
2018 across sites and group of sites (spatial), and how different each year is from

other ¢ monthly, seasonal (temporal)
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500 mb Heights

Thursday, March 22, 201¢ 5:04 PM

This section displays quarterly mean 500 mb heights and height anomalies by year as derived fror
NCEP/NCAR Reanalysis; Images provided by the NOAA/ESRL Physical Sciences Division, Bould
from their Web site ahttp://www.esrl.noaa.gov/psd/

From sttps://www.esrl.noaa.gov/psd/data/composites/reference.html

Geopotential Height 500 mb level Q1 (Jan-Mar)
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http://www.esrl.noaa.gov/psd/
https://www.esrl.noaa.gov/psd/data/composites/reference.html

Geopotential Height 500 mb level Q3 (ul-Sep)

Abs. Magnitude

T = B iw kw mm Ew B
s Smapwmcien il = Cepate s
AN . AN

Anamaly

.
-
-
-
=

=
=
=
=

B Emepme b g

Abs, Magnitude
PEESE R DTEEGR

[

¥
L]

88

Arnomaly

IEEEEEEENN

¥ 5

¥
1

U R I ECRED L
M Dbl Beipl | Dibie e e [ THT 000

L TL T PO
S WA By

ry—— -3 A FL Ba T =) oo g = ] - 3 e L =

Please provide feedback in the table below regarding key features of these data with respect to model year sele

Date Name Comment
3/22/18 Till Stoeckenius Note anomalous strength of the ridge over western US in Q1 and Q2 of 201!
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March 23, Tom Moore

2018

April 10,
2018

Ken Rairigh

negative anomaly over Gulf of Alaska in Q1 2016 consistent with wet winter
western US; strong negative anomaly off of West coast in 2016 Q4

Please consider adding intro text section for each section (Met: pressure, pre
temp, Fire, and the Monitoring data to be added, et cetera) that includes a lis
of the variables and parameters then evaluated further down in each section
Also like to have a caption for each map and/or data display with source info
clear "legendike" info.

| wanted to provide a resource showing the El Nifio Southern Oscillation (ENSO)

observational patterns, which may provide some value in the consideration of a
representative modeling year. See the website below.

http://origin.cpc.ncep.noaa.gov/products/analysis _monitoring/ensostuff/ONI_v5.php

From this website's data, 2015 would be considered an "outlier" year as it was a strong
El Nifio year. 2016 started with a strong El Nifio influence, which then switched over to
a moderate La Nifia pattern during the second half of 2016.
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http://origin.cpc.ncep.noaa.gov/products/analysis_monitoring/ensostuff/ONI_v5.php

Sea Level Pressure

Friday, March 23, 201¢ 1:08 PM

These charts display quarterly mean and mean anomaly sea level pressure for each year
as derived from NCEP/NCAR Reanalysis; Images provided by the NOAA/ESRL Physical Scienci
Boulder Colorado from their Web site laittp://www.esrl.noaa.gov/psd/

From sttps://www.esrl.noaa.gov/psd/data/composites/reference.html

Sez Level Pressure Q1 (Jan-Mar)
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http://www.esrl.noaa.gov/psd/
https://www.esrl.noaa.gov/psd/data/composites/reference.html

Sea Level Pressure Q3 (Jul-Sep)
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Please provide feedback in the table below regarding key features of these data with respect to model year sele

Date  Name Comment
5/10 Till Main features here consistent with key features of the 500 mb maps
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Air Temperature

Friday, March 23, 201¢ 1:08 PM

Quarterly mean temperatures and anomalies from NCEP/NCAR Reanalysis
(departures from 1982010 mean) at 1000 hPa (mb) i (https://www.esrl.noaa.gov/psd/data/compo
deg. K sites/day))

1000mb Air Temperature Q1 (Jan-Mar)
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https://www.esrl.noaa.gov/psd/data/composites/day/
https://www.esrl.noaa.gov/psd/data/composites/day/

1000mb Air Temperature Q3 (Jul-Sep)
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Please provide feedback in the table below regarding key features of these data with respect to model year sele

Date  Name Comment
5/10  Till Comparing the years with each other (note positive anomalies most common
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years due to warming over the climatological period): Unusually warm 2015 Q
most of the western US; 2014 also on the warm side in the west but not to the
same extent; realatively cooler in the west during 2016 Q3
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Precipitation

Friday, March 23, 201~ 12:42 PM

Total annual ipitation from PRI

Anawal Precipitation: 2014 Annual Precipitation: 2015
(Mg ereated 1 Feb 5y Annual Procipitation: 2016
g revai 8 b m07)

M rreated 16 s 210

Annual Precipitation Absolute Magnitudes

2015 2016

Anmual Frecipltation: 215 Annual Precipitation 0016

Quarterly Precipitation Anomalies: Calendar quarter average departures from normal based on NOAA nClimGrit
gridded dataset 3 ncdc.noaa. Units are inches departure from 20th
Century mean.
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https://www.ncdc.noaa.gov/temp-and-precip/us-maps/
http://prism.oregonstate.edu/recent/
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Please provide feedback in the table below regarding key features of these data with respect to model year sele

Date  Name Comment

510 il Note large negative anomaly throughout the West in 2015 Q1 and Northwes
2015 Q2; large positive anomaly in 2016 Q4 in the Northwest and N. Calif.
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Drought

Thursday, April 12, 201¢ 11:29 AM

These charts display the U.S. Drought Monitor results at the beginning and end of each year (20:
2016). The Drought Monitor methodology is based on a combination of drought indices and local
observations and represents an overview of drought severity and length.

U.S. Drought Monitor e o 5 000

Valid 7 a.m. EST

r~ Delineates dominant impacts

S = Short-Term, typically less than

6 months (e.g. agriculture, grasslands)
L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)
Intensity:

[] DO Abnormally Dry

[_] D1 Moderate Drought

D2 Severe Drought

Author:
Matthew Rosencrans
CPC/NCEP/NWS/NOAA
I D3 Extreme Drought

I D4 Exceptional Drought

The Drought Monttor focuses on broad-

scale conditions. Local conditions may
P Q l ;::Z: aS:'es i:ce:\;f'a:yfng text summary for
<
© . x| USDA 1 X\ &
s,/ C ’ ] _»:\r,..,..;_@ \@/ &
http://droughtmonitor.unl.edu/

NOAA National Centers for Environmental Information, State of the Climate: Drought for Annual 2014,
published online January 2015, retrieved on April 12, 2018 from
https://www.ncdc.noaa.gov/sotc/drought/201413
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https://www.ncdc.noaa.gov/sotc/drought/201413

Author:
Brad Rippey
U.S. Department of Agriculture

U.S. Drought Monitor

Author:
Chris Fenimore
NOAANESDISNCE!

U.S. Drought Monitor

PRe;

December 30, 2014
(Released Thursday, Jan. 1, 2015)
Valid 7 a.m. EST

Drought Impact Types:

r~ Delineates dominant impacts

$§ = Short-Term, typically less than

6 months (e.g. agriculture, grasslands)
L = Long-Term, typically greater than
& months (e.g. hydrology, ecology)
intensity:

[] DO Abnormally Dry

[] D1 Moderate Drought

[ D2 severe Drought

I D2 Extreme Drought

Il D4 Exceptional Drought

The Drought Monkor focuses an broad-
scale condifions, Local conditions may

vary. See accompanying lext summary for
forecast statements.

http://droughtmonitor.unl.edu/

USDA
sl

December 29, 2015
(Released Thursday, Dec. 31, 2015)
Valid 7 a.m. EST

Drought Impact Types:
r~ Delingates dominant impacts
8 = Short-Term, typically less than
& months (e.0. agriculture, grasslands)
L = Long-Term, typically greater than
& montha (e.q. hydrology, ecology)
Intensity:
[} ©0 Abnarmally Dry
[] D1 Moderate Drought
[ 02 severe Drought
I D32 Extreme Drought
W 04 Exceptional Drought
The Drought Monitsr focuses on bread-
scale condifions, Local conditions may

vary. See accampanying lext summary for
forecast statsments.

http:/ldroughtmonitor.unl.edu/

USDA
’T..--"-'_-'-
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December 27, 2016
(Released Thursday, Dec. 29, 2016)
Valid 7 a.m. EST

Drought Impact Types
r~ Delineates dominant impacts

$ = Short-Term, typically less than

6 months (e.g. agriculture, grasslands)
L = Long-Tem, typically greater than
& months (e.g. hydrology, ecolegy)
intensity:

[] DO Abnormalty Dry

[_] D1 Moderate Drought

[ D2 Severe Drought

B D2 Extreme Drought

M D4 Exceptional Drought

Author.
Brad Rippey
U.S. Department of Agriculture

lontor focuses on broad-

5. Local conditions may

0 O ying lext summary for
S <Q » g

© || | ushA B X @

?> http:IIdroughtmonitor.unl.édul

U.S. Drought Monitor archived maps for yesard 2013, 2014, 2015 and 2016. These maps are based on expert
interpretation of multiple drought indices and observations by the U.S. Drought Monitor team. The assigned drot
category "tends to be based on what the majority of the indicators show and on local observations. The analysts
producing the map also weigh the indices according to how well they perform in various parts of the country anc
different times of the year. Additional indicators are often needed in the West, where winter snowfall in the mour
KFa I adNBy3 o0SFENAY3I 2y gl GSN) adzLJLJX ASad LG Aa (GKA:
best judgment that makes the U.S. Drought Monitor more versatile than other drought indicators." (source:
http://droughtmonitor.unl.edu/AboutUSDM/DroughtClassification.agpx

Date Name Comment

5/10 Till These charts display the intensifying western drought during 2014, severe drc
in 2015 and easing of the drought in 2016 with lingering dryness in southern (
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http://droughtmonitor.unl.edu/AboutUSDM/DroughtClassification.aspx

O3 Meteorological Adjustment Factors

Thursday, April 5, 201¢  4:07 PM

These maps display ozone i j 1t factors by EPA for each ozone
(see explanation below).

Magnitude of Adjustments for Weather in 2010 (Raw O3 - Adjusted O3, ppb) Magnitude of Adjustments for Weather in 2011 (Raw O3 - Adjusted O3, ppb) Magnitude of Adjustments for Weather in 2012 (Raw O3 - Adjusted O3, ppb)

I
Ho

10

10 5

Maps of ozone adjustment factors for major metropolitan areas based on summer season weather conditions
calculated by EPA; positive values indicate more favorable than average conditions for ozone formation; negativ
indicate less favorable itions; seps://www.epa irtrends/tre I onditions.
Calculation methods:

Louise Camalier, William Cox, and Pat Dolwick. The Effects of Meteorology on Ozone in Urban Are
their use in Assessing Ozone Trends. Atmospheric Environment, Volume 41, Issue 33, October 20(
71277137,

Please provide feedback in the table below regarding key features of these data with respect to model year sele

Date  Name Comment

4/5/18  Till Stoeckenius Note that the statistical model used to compute the adjustment factors (whict
includes surface temperature, humidity, prevailing wind direction and some ¢
factors)is generally much better correlated with ozone formation in the easter
third of the country than in the West. Although only 2@1R2016 shown here,
these adjustment factors are available as far back as at least 2000.

4/18/18 Mike Barna Tillg with regard to your comment above, I'm guessing that this may indicate
more local production of ozone in the East, and more upwind impacts in the
Meteorologically speaking, 2016 has more potential to make ozone in the
Intermountain West than 2014 & 2015.
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https://www.epa.gov/air-trends/trends-ozone-adjusted-weather-conditions

El Nino/Southern Oscillation (ENSO)

Friday, April 13, 2018 11:30 AM

This time series shows the Nino 3.4 sea surface temperature anomaly which is the most common
indicator of the ENSO state (see additional info below)

Nino 3.4 SST Anomaly
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Monthly Nino 3.4 index anomalies for 2002017 from NOAA
(https://www.ncdc.noaa.gov/teleconnections/enso/indicators/sst.ghjharge, persistent positive values are indicativ
of El Nino events; large persistent negative anomalies are indicative of La Nina events. Both El Nino and La Nir
are associated with significant climate anomalies in North Americah{ses//www.pmel.noaa.gov/elnino/impactof-

el-nino).

Please provide feedback in the table below regarding key features of these data with respect to model year sele
Date Name Comment

4/18/18 Mike Barna The high el nino values for late 2015/early 2016 would suggest above averag
precip on the west coast? That seems evident in the precip anomaly maps fo
period.
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https://www.ncdc.noaa.gov/teleconnections/enso/indicators/sst.php
https://www.pmel.noaa.gov/elnino/impacts-of-el-nino
https://www.pmel.noaa.gov/elnino/impacts-of-el-nino

Significant Climate Anomalies

Friday, April 13, 2018 9:38 AM

Annual summaries of significant US climate events as prepared by NOAA/NCDC (note NOAA chai
format somewhat starting in 2015).

Preliminary Significant U.S. Weather and
Climate Events for 2014

Record precpiation during March
contributed 10 a massive landside near
050, WA, which resulied in 43 fatalities.

The Great Lakes experienced record-high ios
ad ico unti L
Bnd w In mid-ALgLst, & S1omm ystem droppad heavy

18in 3cross the Migwest and Northeast.
Detrail, Ml received 4.57° of rain, e Gty's 2
wetteatcin. Ikl Y uosived 13,57 of i, 2

ennams. helped water levels 10 rebound
ar-record low levels in 2013,

DROUGH

NY state g,
momm conditions nnd mMM;r:i Central Phns ' e
Much of the West was wamer than U0/ - Droug R T w.g'
average: eight states had a top 10 wam m"}:‘E‘aitmmu der:ﬂ and deappear :::;&F:

yeat. AZ, CA, and NV experienced

HURRICANE

Hurricane Arthur made tandiall m NC on

Juiy 3 85 a Cat. 2 hurricane, Arthur was

the first humicane to make fandfal in the
US since Isaac in 2012, the first lancfaling

mcmusmuﬂmwm»nmmm‘ , peaked at
In May, 8nd ended the year at 26%.

COOL

Numerous Archic air outbreaks in aarly 2014 set the:

their warmest year on record.

5taQe for a cool year across the Midwest and Mississippt Cat. 2 since &e in 2008, and the eardiest
o e ogicsl | ver Vlloy: Sovan statss had a Yop 10 0ool yoar. Tandfaling huricans on rocord for NC
cychanes brought above-average rain 1 the
Southwest. Phoani, AZ, recaived 3.29° of rain l
on Sep 8, the aity's wettest day.
In late April, & sovere weather fed to 83 fornadoes
tha M) and Southeast, causing 33 tataities and

over $1 billon i damages. A record 20 47" of rain fel
In Pensacola, FL In 48 hours.

HURRICANE SEASON

The North Atiantic basin had eight named storms, six
hurmcanes, and two major hurricanes, The number
of named storms was the lowest snoe 1964

TROPICAL STORM

Hurricane Isede traversed the Eastem
Pacifi, making kancfall as a tropical
storm an HI's Big lstand, This was.
first tropicaal cycione 1o hit HI

n ower 20 years.

U.S. Selected Significant Climate Anomalies and Events
for 2016

AK had its 2 warmest winter,
warmest spring, 2° warmest
summer and a warmer-than-
average fall, culminating in its
warmest year on record.
The CONUS had its 2™ warmest year on record.
Evary state was warmer than average. Pracipitation
@ was above average for the year,
Drought was persistent in the
Based on data that go back to ey the et
2000, the 65,575 fires in 2016 Persistent storm tracks led to Roowiiisen oltharegion.
were the sixth fewest on record the wettest year on record for
and burned more than 5.4 the Upper Midwest. It was the In January, a powerful winter storm
million acres, seventh fewest. 2% wettest year on record for set new snowfall records in several
MN snd WL 5 citles in the Mid-Atlantic and was
™ the 4™ most intense storm based on
Above-normal annual precipitation in the NESIS scale.
the W had no

msowmmap.mmwmmnmm-pmm

drought which covered 36% of the Southeast at its peak..

drought footprint being reduced from
?‘ 45% at the beginning of the year to 22%

atthe end,
Hurricane Matthew was the first
Separate heavy rain events in Atlantic Category 5 hurricane
X the spring and summer caused since Felix in 2007. It made landfall
D""Y“ clon m”n,m. h.:;nm::d,“ e catastrophic and historic flooding in October as a Category 1 hurricane
in Hi-only the ffth landfalling cyclone InlA, TX end V. N fAirie Daach, 5¢ an caused
idespread coastal and Intan
since records began in 1949, fiooding bn the Carolinas.
Fhame N gmnce

Summaries of significant climate anomalies in each year 22046 compiled by NOAA:
https://www.ncdc.noaa.gov/sotc/

Please provide feedback in the table below regarding key features of these data with respect to n

year selection.

Date  Name Comment

5/10 Till Above avg. SW monsoon rains in 2014 also evident in precip. plots

5/10 Till The key characteristic of 2015 was the warm and dry conditions in the weste
states

5/10 Till Note unusuallylow fire activity in 2016, wettest year on record in the Upper

Midwest, and return of winter rains to the westowever 2014 had even less fir
activity than 2016 (see 3.Fire Emissions).
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U.S. Selected Significant Climate Anomalies and Events
for 2015
For AK, 2015 tied 2002 as the 2+

warmest year on record. Only 2014
was wanmer in AK.

MT, OR, and WA had their warmest

year on record. Limited winter The CONUS had the 2
drought and rd-breaking : : “
irought and a recor year on record, Every state

0 S ® Late winter/early spring was re(

Midwest. Boston, mhdmsnmu
%' season with 1106 of snow.

Drought pagusd CA. Lackof 0wmum¢mm
winter Stong,
o over the South,
low reservoirs, wikdfires, and the deadliest weather event of 2015. Moisture associsted with Hurricane
agricultural losses. Joaquin interacted with an upper
level low to bring record rainfall to
OK and TX had their wettest year on the Carolinas in early October.
record, ending a multi-year drought.
The remnants of East Pacific tropical
cyclones caused widespread flooding.

@ Record sumener/autumn FLhad its warmest year on record with
precipitation in Hl, accompanied atemperature 3.3°F above average.
by ":" weernth, ended a avultt- At the beginning of 2015, 28.7% of the
yoar drought. CONUS was in drought, The deought

_ footprint peaked in April at 36.9% of The North Atlantic had 11 named
-? storms, 4 hurricanes, and 2 major

husricanes-a slightly below average
season,

| the CONUS, but shrank to 18.7% by the
end of the year,

U.S. Selected Significant Climate Anomalies and Events
for 2017

The AK annual temperature was
29.4°F, 3.4°F above average and the 7
warmest year on record. Much-above-
Average temparatures wore present across

western and northern AKX,
The CONUS had its third warmest year on record.
Every state was warmer than average. Precipitation
@ was above-average for the year.
The warst drought to impact the A significant lake effect snow event
Northern Plains in decades rapidly @ dropped 66” of snow on Erie, PA the
developed in summer decimating W last week of Dec, potentially breaking
crops across the region. the 2-day state snowfall record.
record-breaking flood event impacted the
A wet winter alleviated long-term va*vhm!mtwnc
@ drought in the West. Veg
flourished, creating abundant and agriculture.
wildfire fuel the following dry

AZ, GA, NM, NC and SC had their warmest year

season. CA experienced its most on record while Mi was record wet in 2017.

destructive fire season on record.

Cat 4 Hurricane Harvey made
Much of Hl was warmer than average in l;w. "'m“"::':“ Kb Cat 4 Hurricane Irma made landfall at
2017, especially the leeward coasts. ek oPRG B K Cudjoe Key, FL in Sep damaging 65% of
Drought conditions expanded across buildings in the FL Keys. Strong winds and
l-ttlng the U.S.Nlmynmed sy
the islands throughout the first half of 9 od much of the damage.
2017, peaking at 71% of the state in pping
drought at the end of summer. historic rain ""’l','""“"’ “""‘ 5
flooding across the Houston Cat 4 Hurricane Maria made landfall in
o e southeast PR in Sep with widespread
o=
This was the strongest hurricane to impact
PR since 1928,
e e s Bt - ross g



https://www.ncdc.noaa.gov/sotc/

Abs, Magnitude

Abs. Magnitude

FINN Fire Emissions
Friday, March 23, 201€ 10:29 AM
These maps display quarterly gridded emissions of PM2.5 from the FINN (Fire Inventory from NC

inventory for 2014 2016 (ttps://www2.acom.ucar.edu/modeling/finefire-inventory-ncar). Note that
this shows total emissions in each quarter by location and does not indicate areas of smoke covel

FINM PMz.s Fire Emissions

Q12014 Q12015 Q12016
Cuipripily Avarigs PM25 FINN Fire Emisaions (Oir1 2014)  Quarlerly Avernge PM25 FINM Fire Emissions (0tr1 2015)  Quariedy Average PREES FINN Fine Emissions (Q8r1 2018)
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https://www2.acom.ucar.edu/modeling/finn-fire-inventory-ncar

Please provide feedback in the table below regarding key features of these data with respect to r
year selection.

Date Name Comment

Till Note major Fort McMurray (Alberta) fire in May, 2016; major fire activity in 20:
low fire activity in 2016 noted as near record low by NOAA (see Significant Cl
Anomalies page in the Meteorology section).
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NIFC Annual Fire Statistics

Tuesday, June 26, 201  10:15 AM

Annual fire statistics from the National Interagency Fire Certtépé://www.nifc.gov/fireInfo/firelnfo_statistics.htn)l

Number of Fires Acres Burned
16 Western States in CONUS 16 Western States in CONUS
mWidland # Fires  ® Rx# Fires m Wildland # Acres B Rx# Acres
39,000 6,000,000
38,000
37,000 5,000,000
36,000 4,000,000
35,000
34,000 3,000,000
33,000
32,000 2,000,000
31,000 1,000,000
30,000
29,000 0
2014 2015 2016 2014 2015 2016
Annual statistics for CONUS (from NOA#ps://www.ncdc.noaa.gov/sotc/fire/201718
December Year-to-Date U.S. Wildfires (2000-2017)
=y Mumber of Fires  e— 2000-2010 Average Mumber of Fires: 77,851.00
—p— Arres Burned 2000-2010 Average Acres Burned: §,512,362.18
100 11000
a5 10500
20 10000
25 2500
30 _~1 -
75
8500
.. T
5 8000
E 68 3
7500 3
I z
£ 55 A T000 5
g =@ 8500 5
= 2
T 45 8000 2
- w
2 4 5500 3
£ g
2 B P
20
4500
25
4000
20
15 3500
10 3000
5 2500
o + } } ’ $ f f : ; } } y } f } }
2000 2001 2002 2003 2004 2005 2008 2007 2008 2000 2010 2011 2012 2013 2014 2015 2016 2017
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16 CONUS Western State
AZ
CA
Cco
ID
KS
MT
ND
NM
NV
OK
OR
SD
X
uT
WA
wy


https://www.nifc.gov/fireInfo/fireInfo_statistics.html
https://www.ncdc.noaa.gov/sotc/fire/201713

Acres Burned per Fire

December Year-to-Date U.S. Wildfires (2000-2017)

II. Aeores Bumned per Fire

2012 2012 2014

Please provide feedback in the table below regarding key features of these data with respect to r
year selection.

Date

Name

Comment

Till

In contrast to statistics for CONUS, fires in the 16 western states burned nea
many acres in 2016 as in 2015 despite being lower in number.

Despite NOAA climate summary (see 2.Meteorology: Significant Climate
Anomalies), 2014 had lowest acres burned in 20046 (16 western states) anc
for full CONUS.

Note overall decreasing trend in number of fires since 2000.

3. Fire Emissions Page 24

2000-2010 Average Acres Burnad per Fire: 85.23

205 2018

2017 208



SCC groupings

Wednesday, April 4, 201¢  1:53 PM

EPA Annual Tier 1 Summari¢

Tier 1 Code Description

01 FUEL COMB. ELEC. UTIL.

02 FUEL COMB. INDUSTRIAL

03 FUEL COMB. OTHER

04 CHEMICAL & ALLIED PRODUCT
05 METALS PROCESSING

06 PETROLEUM & RELATED INDUS
07 OTHER INDUSTRIAL PROCESSI
08 SOLVENT UTILIZATION

09 STORAGE & TRANSPORT

10 WASTE DISPOSAL & RECYCLIN
11 HIGHWAY VEHICLES

12 OFFHIGHWAY

14 MISCELLANEOUS

15 WILDFIRES

16 PRESCRIBED FIRES
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w1l
w2
w3
w4
w5
W6
w7
w8
w9

w10
wi1l
w12
w13
w14
w15

w16
w17
wis
w19
w20

w21
w22

WA Ecology

Generalized Category Description
Agricultural and Silivicultural Burning
Aircraft

Commercial Cooking

Commercial Marine Vessels

Dust from Agricultural Tilling and Harvestir
Dust from Construction

Dust from Roads

Fertilizer Application

Industrial/Commercial/lnstitutional Fuel
Combustion

Large Point Sources

Livestock Waste

Locomotives

Miscellaneous

Natural emissions from soil and vegetation

Nonpoint Gasoline Stations, Storage, and
Marketing

Nonpoint Solvent Use

Nonroad Equipment and Vehicles
Onroad Mobile

Residential noAWood Fuel

Residential outdoor burning: yard waste,
trash

Residential Wood Combustion
Wildfires

Farren's suggestions:
Keep Rx and Wildfires separate

non-road
Keep Residential Wood Combustion separate

Keep Aircraft, Locos, and Commercial Marine separate from o

Draft Recommendations

Wildfires 15 (W22)
Rx&Ag Burning w1
AC/Loco/CM W2, W4, W12
NONROAD w17

Onroad wi1s

RWC w21
Commercial/lndustrial/Institutional fuel combustioW9-01

Utility fuel combustion 01

Nonpoint Gasoline Stations, Storage, and MarketW15



Highway Vehicles

Thursday, April 12, 201¢  2:11 PM

U.S. Climate Regions.
PM10 PM10
o 2010 2011 2012 2013 20142015 2016 . 2010 20112012 2013 201420152016
160 90
120 g
§ 100 ;3 2
% 50 A
40 0
0
o5
Northwest Northern Rockie s and Plalm
PM10 PM10 PM10
350 2010 2011 2012 2013 2014 2015 2016 250 wo 2010 2011 2012 2013 20142015 2016
2010 2011 2012 2013 2014 2015 2016
300 500
200
250
a - 40.0
8 200 g 150 g
- : ; 30.0
g 150 E: 10,0 E
200
100
s s 100
0o 0.0 o0
West Southwest south
NOx NOx NOx
3500 2000 1000.0
1300 900.0
3000
1600 800.0
2500 1400 700.0
§ 2000 § 1200 § 600.0
] o 1000 3 s000
gm.o Z =00 Z 4000
1000 60.0 300.0
400 200.0
500
200 100.0
00 0.0 00
Northwest Northern Rockies and Plains South
NOx NOx
600.0 4500
4000
5000
3500
. 400.0 . 300.0
S 2 2500
 300.0 =
;‘_ ; 2000
2 2000 2 150.0
100.0
1000
500
00 0.0
Wes Southwest

Annual highway vehicle PM10 and NOx emissions by U.S. Climate Region fo2Ra6(qdata from EPA
Emissions Trends websitettps://www.epa.gov/airemissionsinventories/airpollutant-emissions
trends-data

Please provide feedback in the table below regarding key features of these data with respect to r
year selection.

Date  Name Comment
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https://www.epa.gov/air-emissions-inventories/air-pollutant-emissions-trends-data
https://www.epa.gov/air-emissions-inventories/air-pollutant-emissions-trends-data

Electric Utilities

Thursday, May 17, 201¢  1:26 PM
EPA State Average Annual Emission trenidss(//www.epa.gov/airemissionsnventories/air
pollutant-emissiongrends-data) at Tier 1 level for FUEL COMB. ELEC. UTIL. and HIGHWAY VEF
(1000s Tons)
EGU NOx EGU NOx
(tons per year x1000} [Relative to 2010)
250 14
12
200
1
150 e
100 06
0.4
50
0.2
B o
2010 2011 2012 2013 2004 2015 2006 0 011 012 3 004 2005 W6
—=Southwest  =e=iWest e Northwest e, Rockies —=Southwest  =e=iWest o= Nosthwest sl Rockies
EGU PM10 EGU 502
(tons per year x1000) {tans per year x1000}
16 ann
" 250
1z
200
10
& 150
-]
100
4
— -
E —
0 o = —=
2010 2011 2012 2013 2014 2015 2018 2010 2011 2012 2013 2014 2015 2016
m —— 1, Rackiss i W RS

Please provide feedback in the table below regarding key features of these data with respect to r
year selection.

Date Name Comment
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https://www.epa.gov/air-emissions-inventories/air-pollutant-emissions-trends-data
https://www.epa.gov/air-emissions-inventories/air-pollutant-emissions-trends-data

Modeled Emissions

Thursday, April 12, 201¢  3:13 PM

PM2.5 NOx
3SA0S 2008k Base - Pm 2.5 Emissions By State 3SAQS 2008b Base - Nox Emissicns By State
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Modeled base case emissions for 2008 (scenario b) and 2011 (scenario b) emissions from IWDW
(http:/A cira.colostate. Tool.ajsfor PM2.5 and NOx in western state
(biogenics excluded).

Please provide feedback in the table below regarding key features of these data with respect to r
year selection.

Date  Name Comment

4/24/1 Chris Swab  EPA has unofficially released 2014v2 emissions flat files. Could these data
8 useful for representativeness analysis, for modeled emissions for example?
ftp/Inewftp.epa.qov/airfemismod/2014/v2/2014fd/emissions/
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http://views.cira.colostate.edu/tsdw/Emissions/ReviewTool.aspx
ftp://newftp.epa.gov/air/emismod/2014/v2/2014fd/emissions/

Modeled EmissionsNo Fires/WBD

Wednesday, April 18, 201¢  2:16 PM

3SAQS 20086 Base - Pm 2.5 Emissions By State 35A0S 2008b Base - Nox Emissions By State
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Modeled base case emissions for 2008 (scenario b) and 2011 (scenario b) emissions froniWDWé(is.cira.colostate. issi Tool.8sfor PM2.5 and NOX in
western states (fires, windblown dust and biogenics excluded).

Please provide feedback in the table below regarding key features of these data with respect to r
year selection.

Date  Name Comment

4/18/1 Mike Barna Interesting plots, especially the growth of O&G NOx from 2008 to 2011, but v,
8 help us with evaluating 2012016.
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http://views.cira.colostate.edu/tsdw/Emissions/ReviewTool.aspx

TSS 20004 Baseline Emissions

2:30 PM

Wednesday, April 18, 201¢

Mitrogen Oxides (gas and particulate) Emissions by Fegion
2000-04 Baseline (plan02d)

WL - Plan02d -

WIRAR T=5 - WMBAE

CO - Plan02d -

IC - Plan02d -I

MT - Plan02d -
MY - Plan02d -
OR - Plan02d -
SO - Planz2d -
WA - Plan02d -

1,400,000
1,300,000
1,100,000 [ Fugitive Dust
1,000,000 Il Roacl Dust
Off-Road Mabile
900,000 _
. On-Foad Mokile
& H00,000 [] off-Share
E 700,000 B wRap frea 08G
F 500,000 Area
rj Biogenic
500,000 -
|| &l Fire
400,000 Matural Fire
300,000 - B &ritro Fire
200,000 - M roint
100,000 -
IRAP TSS - WIREIE
Fine Particulate Matter Emissions by Region
2000-04 Baseline {plan02d)
90,000
80,000
B Dust
70,000 D Fugitive Dust
B Fosd Dust
50,000 || Off-Road hokile
B on-Road Mobile
= 50,000 [ otf-Shore
% BwWRAP Ares Q&G
= 40,000 [ srea
[ Biogenic
30,000 [ a1 Fire
Matural Fire
20,000 - B &rthro Firs
B Foirt
10,000

Plots from T. Moore, 18 April 2018.

Please provide feedback in the table below regarding key features of these data with respect to r

year selection.
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Date Name Comment
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Inorganic N Wet Dep: Maps

Monday, April 16, 2018 11:34 AM

Inorganic nitrogen wet deposition from nitrate
and ammonium, 2014

N
(kg/ha)

280

Sites not pictured:

Alaska 01 0.2 kg/ha

Alaska 02 0.6 kg/ha 20
Alaska 03 0.2 kg/ha

Alaska 06 0.2 kg/ha 0
Puerto Rico 20 1.8 kg/ha

Saskatchewan 20 2.5 kg/ha
Saskatchewan 21 1.2 kg/ha
British Columbia 22 1.3 kg/ha
British Columbia 23 0.5 kg/ha
British Columbia 24 1.0 kg/ha
National Atmospheric Deposition Program/National Trends Network
http://nadp .isws.illinois.edu

Inorganic nitrogen wet deposition from nitrate
and ammonium, 2015

N
(kg/ha)

280
6.0

Sites not pictured: 40

Alaska 01 0.4 kg/ha

Alaska 02 0.7 kg/ha 20
Alaska 03 0.4 kg/ha

Br. Columbia 22 1.1 kg/ha g
Br. Columbia 23 0.5 kg/ha

Puerto Rico 20 1.9 kg/ha
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Alaska 03 0.4 kg/ha .
Br. Columbia 22 1.1 kg/ha 0
Br. Columbia 23 0.5 kg/ha

Puerto Rico 20 1.9 kg/ha

Saskatchewan 20 1.7 kg/ha
Saskatchewan 21 1.3 kg/ha
Virgin Islands 01 0.9 kg/ha

National Atmospheric Deposition Program/National Trends Network
http://nadp.isws.illinois.edu

Inorganic nitrogen wet deposition from nitrate
and ammonium, 2016

N
(kg/ha)

28.0
6.0
40
Sites not pictured: 20
Argentina 01 0.569 kg/ha 0
Alaska 01 0.096 kg/ha
Alaska 02 0.087 kg/ha
Alaska 03 0.084 kg/ha
Alaska 97 0.078 kg/ha

Puerto Rico 20 0.108 kg/ha
Saskatchewan 20 0.553 kg/ha

National itiof}* ﬁﬂmﬂaﬁonal Trends Network
hﬁp://nadﬁ.iwg.ﬁmqg ﬂ%g g/ha

Spatial interpolation of annual inorganic nitrogen (nitrate plus ammonium) deposition for 22046
from NTN site precipitation chemistry data and PRISM precipitation. Maps downloaded from
http://nadp.slh.wisc.edu/ntn/annualmapsByYear.aspx#20%6urce: National Atmospheric Depositio
Program (NRS®). 2018. NADP Program Office, Wisconsin State Laboratory of Hygiene, 465 Henr
Madison, WI 53706.

Please provide feedback in the table below regarding key features of these data with respect to r
year selection.

Date  Name Comment
4/16/1  Till Interpolated background levels in western states appear to have increased
8 between 2014 and 2016 (lighter shade of green in each successive year)

4/18/1 Mike Barna Can we get a version of 2016 that has values at the monitors? (likel&)14
8
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http://nadp.slh.wisc.edu/ntn/annualmapsByYear.aspx#2016
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NH4 and NO3 Wet Dep

Monday, April 16, 2018  5:08 PM

Ammonium ion wet deposition, 2014

Sites not pictured:
Alaska 01

British Columbla 23 0.2 kgha
British Columbla 24 0.4 kgha
National Trends Network

hitg:finadp isws ilinos. edu

Ammonium ion wet deposition, 2015

Sites not plctured:
Alaska 01

Br. Columbia 22
Br. Columbia 23

Virgin Islands 01

National Trends Network
it inadp isws ilinos edu

Ammonium ion wet deposition, 2016

Nationai ition mnnwl Trends Network

Please provide feedback in the table below regarding key features of these data with respect to 1
year selection.

Date  Name Comment

5. Air Quality Page 35

Nitrate ion wet deposition, 2014

Sites not pictured:

Alaska 01

Alaska 02

Alaska 03

Alaska 06

Puerto Rico 20
Saskatchewan 20
Saskatchewan 21

British Columbla 22 2 kgha
British Columbia 23 1 kgiha
British Columbia 24 _ 3 kgiha
National Armosphenc Deposition Program/MNational Trends Network.
hitg:finadp isws ilinos. edu

Nitrate ion wet deposition, 2015

Sites not pictured:
Alaska 01

Trends Network

it inadp isws ilinos edu

Nitrate ion wet deposition, 2016

Sites not pictured:
01

Alaska 01 X

Alaska 02 20kg/ha

Alaska 03 <t

Alaska 97 1.0 kg/ha

PuertoRico20 8.0 kg/ha

Sazkatchewan 20
Nationai mlbﬂwwml Trends Network
hiro:inac HE
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Inorganic N Wet Dep: Trends

Monday, April 16, 2018 12:04 PM

NTN Site NVO5

.
.
z -
2 16
z
.
., .
.
) I
984 36 1988 N 94 9 998 X 0 2004 6 ) 1 4 18
Year
NTN Site UT99
0
.
N
z 14
: .
o (B -
- .
. .
g . \
! ‘
5 1988 1990 1992 1994 ¢ 8 200 o 0 0 TR 1
Year
NTN Site AZ97
+
6 L ]
-
+
$ .
.
.
'\.
.
5 .
-
00K o 0. 006 08 10 0 1 o 2018

Year

Annual total inorganic nitrogen deposition at Great Basin NP (NTN site NV05), Bryce Canyc

(NTN site UT99), and Petrified Forest NP (NTN site AZ97).

Please provide feedback in the table below regarding key features of these data with respect to r

year selection.

Date Name Comment
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Annual
Criteria Met
Annual
Criteria Mot
Met

Trend line

Annual Criteria:

The annual weighted mean concentrations and
depositions are characterized as meeting or not
meeting the NADP's data completeness criteria for
each 1-year period.

1. Valid samples for 75% of the time period

2. Valid samples for 90% of the precipitation
amount

3. Precipitation amounts for 75% of the time
period

Trend line:

The trend line is a smoothed 3-yr moving average
with a one-year time step. The line is only displayed
where the minimum data completeness criteria is
met for the 3-year period.
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Urban Air Quality

Tuesday, April 17, 201¢  9:46 AM

Ozone 4th Max 8-hr Concentrations for CY2014 (ppm)
CBSAs with Population >200,000

0.2
L
*® o
3 o e T
iR .2 ey ﬁ
. ‘ o e bz n__’f 0.105
o o] a? E:r,- A fgﬂn% 0.085
8 & ob D'ﬁgu% o a2
] f.mn‘f”’%_, 0.054
o DD? -(}‘J

Ozone 4th Max 8-hr Concentrations for CY2015 (ppm)
CBSAs with Population >200,000

PM10 2nd Max 24-hr Concentrations for CY2014 (ug/m?)
All CBSAs Shown

PM10 2nd Max 24-hr Concentrations for CY2015 (U(J/"“)
All CBSAs Shown

(=}
C)oﬁ’ LR '
s w @
n'\o

LI

& o/tfo
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PM10 2nd Max 24-hr Concentrations for CY2016 (ug/m?)
All CBSAs Shown

with indicated

0.2
0.105
0.085
0.07
.054
Ozone 4th Max 8-hr Concentrations for CY2016 (ppm)
CBSAs with Population >200,000
0.2
[
e o
.0
g g e i
e ] ‘ ks )
sl 4
Y 1 - R2 q@“‘i .g' ® =
0.105
Y 008 gHo® (0 .
o ] E
- o ) y 0.085
. .2 o (o] o°F o o0 o
os & o 0.07
iy sobjo PBY 2 0.054
F oo oG, -
L L] a0 (=]
L3
Annual 03, PM10 and PM2.5 summary statistics (with exceptional events included) from AQS ing sites in
centroids rather than at actual monitoring sites. Air quality data from EPA's AirData Air Quality i epa

Please provide feedback in the table below regarding key features of these data with respect to model year selection

Date  Name Comment

4/17/18 Till Stoeckenius Note higher PM values in Northwest states in 2015 as compared to 2014 or 2016. These may
some cases be associated with wildfire events.
4/18/18 Mike Barna 1 think these plots are potentially the most useful for this study, since they show the actual sta
measured ozone & PM for 202016. A few thoughts:
wCan rural ozone & PM (CASTNet & IMPROVE) be evaluated?
winstead of absolute concentration values, can an ‘anomaly' map be created, |.e., that yes
deviation from a climatological average for ozone or PM. IMPROVE creates interpolated
of the 'standardized anomaly’ using 20@016¢ maybe we can use these (but without the
kriging).

5. Air Quality Page 39

uality-data/ait

604

254

154

604

254

154

604

PM2.5 98th Percentile 24-hr Concentrations for CY2014 (pg/m?)
All CBSAs Shown

;g:

PM2.5 98th Percentile 24-hr Concentrations for CY2015 (pg/m*)
All CBSAs Shown

PM2.5 98th Percentile 24-hr Concentrations for CY2016 (pg/m?)
All CBSAs Shown

size cutoffs applied. Color scale is based on EPA's AQI colors. Note squaresaa@Bsated
ion and CBSA centroids from US Census Bureau.
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https://www.epa.gov/outdoor-air-quality-data/air-quality-statistics-report

Urban O3 Trends

Thursday, June 7, 201¢ 10:12 AM . . .
Daily max &our ozone from EPA Trends webpalggs://www.epa.gov/airtrends): blue line is

median, error bars are 10th and 90th percentiles.

Southwest West
Mean Daily Max 8-Hr 03 Mean Daily Max 8-Hr 03
(error bars are 10th and 90th percentiles) (error bars are 10th and 90th percentiles)
0.00 012
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https://www.epa.gov/air-trends

Urban PM2.5 Trends

Thursday, June 7, 201¢  5:29 PM
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Weighted annual mean PM2.5 from EPA Trends webgates(//www.epa.gov/airtrends/particulate
matter-pm25trends#pmreq: blue line is median, error bars are 10th and 90th percentiles.
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https://www.epa.gov/air-trends/particulate-matter-pm25-trends#pmreg
https://www.epa.gov/air-trends/particulate-matter-pm25-trends#pmreg

CASTNET Annual O3: Max

Thursday, April 26, 201¢  5:41 PM

Ozone 8Hr Daily Maximum (ppb) at CASTNET Sites for CY2014
Temporal Aggregation: Maximum
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Ozone 8Hr Daily Maximum (ppb) at CASTNET Sites for CY2015
Temporal Aggregation: Maximum
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Ozone 8Hr Daily Maximum (ppb) at CASTNET Sites for CY2016
Temporal Aggregation: Maximum

96

Incomplete’ qata.

T, | |
L |0
£ L i s
,I.U S — _I'
/ | o
O e
| I |
\ .'____’___ o |
| e
g g [ ] |
B ; I| =
/ o
o | 0| '
n b | |
“ . | 70
m] / e
| | B
n gl | |
J | | B | o
( | |
g . e | ! 7 60
L [ | |
o/ n o :
£ 55
]
o o
| ]
50

Please provide feedback in the table below regarding key features of these data with respect to 1
year selection.

Date Name Comment
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CASTNET Annual O3: 90%

Monday, May 21, 2018 2:05 PM

Ozone 8Hr Daily Maximum (ppb) at CASTNET Sites for CY2014
Temporal Aggregation: Average, Spatial Max: 83.4, Spatial Min: 46.0
Data Filtered by Percentiles Calculated on Annual Basis
Percentiles Included: 90 to 100
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Ozone 8Hr Daily Maximum (ppb) at CASTNET Sites for CY2015
Temporal Aggregation: Average, Spatial Max: 83.8, Spatial Min: 48.5
Data Filtered by Percentiles Calculated on Annual Basis
Percentiles Included: 90 to 100
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43

40

Ozone 8Hr Daily Maximum (ppb) at CASTNET Sites for CY2016
Temporal Aggregation: Average, Spatial Max: 85.9, Spatial Min: 41.2
Data Filtered by Percentiles Calculated on Annual Basis
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Ozone 8Hr Daily Maximum (ppb) at CASTNET Sites for CY2017
Temporal Aggregation: Average, Spatial Max: 83.5, Spatial Min: 35.0
Data Filtered by Percentiles Calculated on Annual Basis 20
Percentiles Included: 90 to 100
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Please provide feedback in the table below regarding key features of these data with respect to 1
year selection.

Date Name Comment
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CASTNET Q2 Boxplots

Wednesday, June 6, 201

6:13 PM

Daily max &our O3 at CASTNET sites during Q2: normalized anomalies
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Please provide feedback in the table below regarding key features of these data with respect to r

year selection.

Date

Name

Comment
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Northern Rockies and Plains
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CASTNET Q3 Boxplots

Tuesday, June 12,201 11:53 AM
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