Deep Dives

»Haze vs. Impairment
 What changes?

»20% Most Impaired
* Visibility trends
With emphasis on:
* Targeted seasons

* Targeted species
* Glidepaths and progress
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Haze vs. Impairment

* Ways to analyze differences between haze and impairment
* Glidepaths
* Individual days within a year
e Seasonal patterns

 Monthly patterns
» Species-specific contributions
* Number of impaired/haziest days by season



Haze vs. Impairment

* New glidepaths

* Focus shifted to
anthropogenic impairment

* Years with high episodic
(wildfire/dust) do not
dominate progress

Daily, All Days Daily, Group Days Monthly Seasonal Annual Glide Path Anthro vs. Natural, Annual Anthro vs. Matural, Daily
Set the year range for the report: € Select Parameters: €
2000 2017 Ammonium Mitrate Extinction Un-dock dashboard

Ammonium Sulfate Extinction
Elemental Carbon Extinction
Coarse Mass Extinction
Deciview

Organic Mass Extinction

Sea Salt Extinction

Soil Extinction

Choose a Haze/Impairment "Group”: € Chart Options: €

Layout Options: €@

Glide Path - Aerosol Extinction (DRAFT) @

Extinction Components of Haze and Glide Path to 2064, Haziest Days, 2000 - 2017 =
Sawtooth NF (SAWT1)
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Abbreviation Guide:
*_1¥ = 1-year Average
*_BL = Baseline S-year Average
* GP = Glide Path
Extinction Components of Haze and Glide Path to 2064, M.1.D., 2000 - 2017 =
Sawtooth NF (SAWT1)
12.5 ov_1Yy
DV_BL
oV_GP

Light E stinction, 1Mdm
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Abbreviation Guide:

*_1Y = 1-year Average

* BL = Baseline S-year Average
* GP = Glide Psath
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Daily, All Days

Soil Extinction

Glide Path - Aerosol Extinction (DRAFT) @

Extinction Components of Haze and Glide Path to 2064,

Haziest Days, 2000 - 2017

Sawtooth NF (SAWT1)

Abbreviation Guide:

* 1Y = 1-yesar Average

*_BL = Baseline 5-year Average
* GP = Glide Path
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Daily, Group Days Monthly Seasonal Annual Glide Path Anthro vs. Natural, Annual Anthro vs. Natural, Daily 5 4
Set the year range for the report: (i ] Select Parametars: €9
2000 2017 :mmsz:ﬂz !?l:ffaa; Eﬂ:’;ﬂ'&'; Un-dock dashboard 2
Elemental Carbon Extinction
Coarse Mass Extinction
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Haze vs. Impairment

Annual Extinction Composition, Haziest and Most Impaired Days, 2000 - 2017

Sawtooth MF (SAWT1)

* New glidepaths

* Focus shifted to
anthropogenic impairment

* Years with high episodic
(wildfire/dust) do not ‘
dominate progress :

) " 3 t o 3 g o KT, b
o o Pl ol A G e
/ MPROWE Monitor: SAWT1; Class | Areas: Sawtooth Wildemess

Light Estindion, 1.8dm

Daily, All Days Daily, Group Days Monthly Seasonal Annual Glide Path Anthro vs. Matural, Annual Anthro vs. Natural, Daily
Set the year range for the report: @ Select Paramaters: @
2000 2017 PRIV Ve BT Un-dock dashboard

Ammonium Sulfate Extinction
Elemental Carbon Extinction
Coarse Mass Extinction

Deciview
Choose a Haze/Impairment "Group”: € Impairment o
Organic Mass Extinction
"Cle Sea Salt Extinction
"Haz Soil Extinction

Layout Options:
Show relevant charts side-by-side
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Haze vs. Impairment

* Individual days

 Questions:

* How chosen days change with new
metric?

* How species contributions change
on those days?

e Does the metric remove wildfire
impacts?

/

Daily, Group Days Monthly Seasonal Annual Anthro vs, Natural, Daily

Glide Path Anthro ws. Natural, Annual

Daily, All Days
set the year for the report: €@ Select Parameters: €
2015 Amrnan!um Mitrate Exti_ncti_on

Ammonium Sulfate Extinction
Elemental Carbon Extinction
Coarse Mass Extincion
Deciview

Organic Mass Extinction

Sea Salt Extinction

Soil Extinction

Un-dock dashboard

Choose a Haze/Impairment "Group”: €

Daily Extinction Composition, Haziest Days, 2015

Sawtooth NF (SANTT)

200

150

100

Light Extinction, 1/Mm

50

IMPRCVE Monitor: SAWTY Class | Areas: Sawiooth Wilderness

Notice scales!
Dagity Extinction Composition, Most Impaired Days, 2015

Sawtooth NF (SANT1)
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Light Extinction, 1/Mm
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IMPROVE Monitor: SAWT1; Class | Areas: Sawtooth Wilderness
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Daily Extinction Composition, Extreme Days - Metric Comparison (DRAFT) &

@ Ammonium Nitrate
Ammenium Sulfate
Coarse Mass

@ Elemental Carbon

@ Organic Mass
Sea Salt

@ Soil

@ Ammonium Nitrate
Ammenium Sulfate
Coarse Mass

@ Elemental Carbon

@ Organic Mass
Sea Salt

@ soil



Haze vs. Impairment

* Individual days

 Questions:

* How chosen days change with new
metric?

* How species contributions change
on those days?

 Does the metric remove dust
impacts?

Daily, All Days Daily, Group Days Monthly Seasonal Annual Glide Path Anthro vs. Natural, Annual Anthro vs. Matural, Daily
Select Parameters: @
2014 An'lrnon!um Mitrate Exli_ncti_orl
Ammonium Sulfate Extinction
Elemental Carbon Extinction
Coarse Magzs Extinclion
Deciview
Organic Mass Extinction
Sea Salt Extinction

Soil Extinction

Set the year for the report: €
Un-dock dashboard

Choose a Haze/Impairment "Group”: €@

Daily Extinction Composition, Extreme Days - Metric Comparison (DRAFT) @

Daily Extinction Composition, Haziest Days, 2014

Guadalupe Mountains NP (GUMO1)
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IMPROVE Monitor: GUMO1; Class | Areas: Guadalupe Mountains National Park, Carlsbad Cavemns
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Daily Extinction Composition, Most Impaired Days, 2014
Guadalupe Mountains NP (GUMO1)
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IMPRCVE Monitor: GUMOC1; Class | Areas: Guadalupe Mountains Natienal Park, Carlsbad Caverns
MNational Park
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@® Ammonium Nitrate
Ammonium Sulfate
Coarse Mass

@ Elemental Carbon

@ Organic Mass
Sea Salt

@ Soil

@ Ammonium Nitrate
Ammonium Sulfate
Coarse Mass

@ Elemental Carbon

@ Organic Mass
Sea Salt

@ Soil



Daily Extinction Composition, Extreme Days - Metric Comparison (DRAFT) @

Daily Extinction Composition, Haziest Days, 2011 =
Glacier NP (GLACT)

Haze vs. Impairment m ..

. . Ammonium Sulfate
Coarse Mass

@ Elemental Carbon
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. E | © Sea Salt
® Soil

* Individual days

Light E stinction
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e Questions: Do known fire- |
I i |
|mpacted days get removed? “hhAvIBRERsRLRRIEEERERY

IMPROWE Monitor: GLAGC ; Class | Areas: Glacier Mational Park
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g A + Show chart data

Daily Extinction Composition, Most Impaired Days, 2011 =
Glacier NP (GLAC1)
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Haze vs. Impairment

* Individual days

* Sort days by date, total haze,

=]

(=]

Light Extinction, 1/Mm

N

or impairment to see
differences in selected days

Dally Extinction Composition Sorted by Total Haze - All Days (2011)

2 (YELLZ)

Yellowstone NP

@ Ammonium Nitrate

Ammonium Sulfate

Z Coarse Mass
7 @ Elemental Carbon
%Z @ Organic Mass
= Sea Salt
@ Sail
. — |-|—||l'r
e T e iR -L|||.-_I'| m-
MPROVE Monitor: YELLZ; Class | Areas: Grand Teton National Park, Teton Wilderness, Yellowstone
Mational Park, Red Rock Lakes Mational Wildlfe Refuge Wildermess
Daily, Group Days Monthly Seasonal Annual Glide Path Anthro vs. Hatural, Annual

Daily, All Days

Light Edinction, 1/Wm

Light Edtinction, 1/Mm

Dally Extinctlon Compositlon Sorted by Date - All Days (2011)

ellowstone NP 2 (YELL2)
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20 @ Soil
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MPROVE Maonitor: YELLZ; Class | Areas: Grand Teton National Park, Teton Wildermess, Yellowstone
Mational Park, Red Rock L.ak“ National Wildlife Refuge Wildernes
Dally Extinctlon Composltlon Sorted by Impalrment - All Days (2011) =
Yellowestone MNP 2 (YELL?)
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Anthro vs. Natural, Daily
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Haze vs. Impairment

 Seasonal patterns

* Questions:
 Which seasons are targeted?

* Which species dominate those
seasons?

Daily, All Days Daily, Group Days Monthly Seasonal Annual Glide Path Anthro vs. Natural, Annual Anthro vs. Natural, Daily

Select Parameters: €9
Ammenium Nitrate Exdinction
2000 2017 e el Un-dock dashboard
Elemental Carbon Exfinction
Coarse Mass Extinction
Deciview

Set the year range for the report: €

Choose a Haze/Impairment "Group”: €@ Impair!ﬂenl -
Organic Mass Extinction
Sea Salt Extinction

Soil Extinction

Seasonal Extinction Composition by Group - Metric Comparison (DRAFT) @

Seasonal Extinction Composition, Haziest Days, 2000 - 2017 =
Sawtooth MF (SAWT1)
60
@ Ammonium Nitrate
Ammonium Sulfate
50 47.241
Coarse Mass
43454
42225 @ Elemental Carbon
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E
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g 20
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IMPRONE Monitor: 3AWT1; Class | Areas: Sawtooth VWilderness
Seasonal Extinction Composition, Most Impaired Days, 2000 - 2017 =
Sawtooth NF {SAWT1)
20
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15.629 Coarse Mass
.|
: 14142 @ Elemental Carbon
é 12376 @ Organic Mass
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IMPRONE Moniter: SAWT1; Class | Areas: Sawtooth Wildermess
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Haze vs. Impairment

 Seasonal patterns

* Questions:
 Which seasons are targeted?

* Which species dominate those
seasons?

Daily, All Days Daily, Group Days Monthly Seasonal Annual Glide Path Anthro vs. Natural, Annual Anthro vs. Natural, Daily
Set the year range for the report: (i ] Select Parameters: €9
2000 2017 Ammeonium Nitrate Extinction Un-dock dashboard

Ammonium Sulfate Extinction
Elemental Carbon Exfinction
Coarse Mass Extinction
Deciview

Choose a Haze/Impairment "Group”: @ Impaimment L

Organic Mass Extinction

Sea Salt Extinction

Soil Extinction

Seasonal Extinction Composition by Group - Metric Comparison (DRAFT) @

Seasonal Extinction Composition, Haziest Days, 2000 - 2017 =
Glacier NP (GLACT)
100
® Ammonium Nitrate
a0902 Ammonium Sulfate
B7.476 @ Elemental Carbon
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E
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20
E —————————— N w——————————————————
Spring Summer Winter
MPROVE Monitor: GLAC1; Class | Areas: Glacier National Park
Seasonal Extinction Compaosition, Most Impaired Days, 2000 - 2017 =
Glacier NP (GLACT)
50
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IMPROWE Menitor: GLAC, Class | Areas: Glacier Mational Park

WRAP Informational Webinar - March 20, 2019 11



Haze vs. Impairment

* Monthly patterns

* Questions:
* Which months are targeted?

* Which species dominate those
months?

Daily, All Days Daily, Group Days Monthly Seasonal Annual Glide Path Anthro vs. Natural, Annual Anthro vs. Natural, Daily
set the year ranze for the report: € Select Parameters: €@
2000 2017 Ammenium Nitrats Extinction Un-dock dashboard

Ammeonium Sulfate Extinction
Elemental Carbon Extinction
Coarse Mass Extinction
Deciview
Choose a Haze/Impairment "Group”: @ Impaiment L
Organic Mass Extinction
Sea Salt Extinction
Soil Extinction

Monthly Extinction Composition by Group - Metric Comparison (DRAFT) @

Monthly Extinction Composition, Haziest Days, 2000 - 2017 =
Sawtooth NF (SAWT1)
100
@® Ammonium Nitrate
55305
Ammonium Sulfate
o Coarse Mass
5 @ Elemental Carbon
=
~ & y @ Organic Mass
% Sea Salt
=] - @ soil
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20
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MPROVE Monitor: SAWT1; Class | Areas: Sawtooth Wildemess
Monthly Extinction Composition, Most Impaired Days, 2000 - 2017 =
Sawtooth NF {SAWT1)
20
® Ammonium Nitrate
17.718 17208
15908 — gy 16346 Ammonium Sulfate
15 14053 | 14888 14215 Coarse Mass
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IMPRCVE Menitor: SAWT1; Class | Areas: Sawtooth Wilderness
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Haze vs. Impairmen

* Monthly patterns

* Questions:
* Which months are targeted?

* Which species dominate those
months?

Daily, All Days Daily, Group Days Monthly Seasonal Annual Glide Path Anthro vs. Natural, Annual Anthro vs. Matural, Daily

Set the year range for the report: €9 Select Parameters: €
2000 2017 Ammenium Mitrate Extinction Un-dock dashboard
Ammonium Sulfate Extinction
Elemental Carbon Extinction
Coarse Mass Extinclion
Deciview

Choose a Haze/Impairment "Group”: @ Impairment .
Organic Mass Extinction
Sea Salt Extinction

Soil Extinction

timpaired” days

Monthly Extinction Composition by Group - Metric Comparison (DRAFT) @

Monthly Extinction Composition, Haziest Days, 2000 - 2017 =
Sawtooth MF (SAWT1)
100
@ Ammonium Nitrate
Ammonium Sulfate
=0 77.885
Coarse Mass
£ @ Elemental Carbon
=
~ &0 @ Organic Mass
5
ﬁ Sea Salt
= ® Soil
w4
h=
=]
- 25557 26.449
20
]
el ra & v N @ B s 2 .
A A &
= =
MPROWE Maonitor: SAWT1; Class | Areas: Sawtooth Wildemess
Monthly Extinction Composition, Most Impaired Days, 2000 - 2017 =
Sawtooth MF (SAWT1)
14
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. 11.944 A . Sulfat
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IMPROWE Monitor: 3AWT1; Class | Areas: Sawiooth Wildermness
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Haze vs. Impairment

* Monthly patterns

* Questions:
* Which months are targeted?

* Which species dominate those
months?

Daily, All Days Daily, Group Days Monthly Seasonal Annual Glide Path Anthro vs. Natural, Annual Anthro vs. Natural, Daily
set the year range for the report: € select Parameters: €
2000 2017 HITIITLIT UPEE ST Un-dock dashboard

Choose a Haze/Impairment "Group": €

Layout Options:

Ammonium Sulfate Extinction
Elemental Carbon Extinction
Coarse Mass Extinction
Decivie
Impairment

Organic Mazss Extinction
Sea Salt Extinction

Soil Extinction

Monthly Extinction Composition by Group - Metric Comparison (DRAFT) @

Monthly Extinction Composition, Haziest Days, 2000 - 2017

Sawtooth NF {SAWT1)

8.262

8 b=
o

@ Ammonium Nitrate
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IMPROVE Menitor: SAWT1; Class | Areas: Sawtooth Wilderness
Monthly Extinction Composition, Most Impaired Days, 2000 - 2017 =
Sawtooth NF {SAWT1)
10
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IMPROVE Menitor: SAWT1; Class | Areas: Sawtooth Wildermness
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Haze vs. Impairment

* Monthly patterns

* Questions:
* Which months are targeted?

* Which species dominate those
months?

* How much does each month
contribute to hazy/impaired days?

Daily, All Days Daily, Group Days Monthly Seasonal Annual Glide Path Anthro vs. Natural, Annual Anthro vs. Natural, Daily

set the year ranze for the report: € Select Parameters: €@
Ammeonium Mitrate Extinction -

2000 2017 T S e Un-dock dashboard

Elemental Carbon Extinction
Coarse Mass Extinction
Deciview

Choose a Haze/Impairment "Group”: @ Impaiment L
Organic Mass Extinction

"Clearest” or "Least Impaired" days Sea Salt Extinction
Soil Extinction -

® "Haziest" or "Most Impaired"” days

Layout Options: €
Show relevant charts side-by-side

Mumber of Days

Mumber of Days

Mumber of Haziest Days Monthly, 2000 - 2017
Sawtooth NF SA";T1|

100

5[: '
-__-- .-—_
ce@ \*“( '&\,. v 53
© &Y S 5 Qﬁ-
IMPR.OVWE Monitor: SAWT1; Class | Areas: Sawtooth Wildemess

Mumber of Most Impaired Days Manthly, 2000 - 2017
Saﬂtnnth MF {SAWT1)

40

o
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IMPROWE Monitor: SAWT1; Class | Areas: Sawtooth Wilderness
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Haze vs. Impairment

* Visibility Summaries

ALL MONITORING DATA TOOLS

L
~J
o |

et Modeling Data

Regquest entire modeling
platforms or select specific
platform components. ..

Go There

MPE Results

Browse charts and graphs that
demonstrate key madel
performance results. ..

Go There

MODELING DATA TOOLS

et

|!Hi|!|h!lllui|-l.|

]

e

e
-
|

l!lu

Haze Analysis Tools

Analyze haze in Class | areas
by the IMPROVE RHR2 and
Impairment metrics...

Go There

Wisibility Summaries

Visibility, ozone, wet and dry
deposition trends in Class |
areas by the RHR2 metric...

Go There

WRAP Informational Webinar - March 20, 2019

EMISSIONS DATA TOOLS

Emissions Review

Wiew charts of annual
emissions totals from different
modeling scenarios...

Go There

Emissions Map

View state, county, and SCC-
level maps of modeled
emissions totals.

(Go There
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Haze vs. Impairment

Sawtooth NF
Contributions to Light Extinction on the Haziest Days

1 Coarse Mass: 4%
* Haziest o o ~
Fine Soil: 2%
Elemental Carbon: 10%

f Ammonium Sulfate: 5%
Ammaonium Mitrate: 2%

* Questions:

* Which species contribute
the most?

Thechart above illustrates paricle contribution to light extinction on hazest days. Light extinction |5 the gradual loss in kght
intensity due to scattering and absorption measured ininverse megameters (1/Mm)

IMPROVE Monitor ID; S&WT1, 1D

Visibility Trends Haze Budgets, Clearest Days Haze Budgets, Haziest Days Haze Budgets, Most Impaired Days (DRAFT)
Set the year range for the report:

2000 2017 Un-dock dashboard
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Haze vs. Impairment

* Most Impaired

* Questions:

* Which species contribute
the most?

Most Impaired Days 2000-2017 (DRAFT)

Sawtooth NF
Coarse Mass: 7% \
Fine Sea Salt: 0%
Fine Soil: 3%

Ammonium Sulfate 23%

Ammanium Mitrate: 3%

Thechart aboveillustrates paricle contribution to light extinction on mostimpaired days. Light extinction is the gradual loss i light
intensity due to scattering and absorption measured ininverse megameters (1/Mm)

IMPROVE Monitor ID; 3AWT1, ID

Wisibility Trends Haze Budgets, Clearest Days Haze Budgets, Haziest Days Haze Budgets, Most Impaired Days (DRAFT)

Set the year range for the report:

2000 2017 Un-dock dashboard
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20% Most Impaired Days

Sawtooth NF
Most Impaired Days by Year (DRAFT)

* Visibility trends .

* Questions: | Seasen
« What are the impairment > I IIIIII 8 s
trends and what species B Giementa Gabor
require improvements? :f::::u'::m

2

~ s
L= F

(=

Light Extinction, 1/m

F =Y

0

- 5 £ - & & ¥ B 0B
§ § § &§ 8§ 8 5§ &5 5§ 8§ § & § 8
IMPROVE Manitar ID: S28WT1, 1D

Wisibility Trends Haze Budgets, Clearest Days Haze Budgets, Haziest Days Haze Budgets, Most Impaired Days (DRAFT)

Set the year range for the report:

2000 2017 Un-dock dashboard
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20% Most Impaired Days

Extinction Components of Haze and Glide Path to 2064, M.1.D., 2000 - 2017 =
Sawtooth MNF {SAWT1)
. . o e 12.5 Dv_1Y
* Visibility trends o
10
* Questions:
2
* Does the deciview glidepath
show progress?
o
L;\?'\ @\{} ,.f.:gi'" L:\“ :J,c:i.-' 22 .L:\?':: :J,c:-{l' '—T L:\-f .L:f‘\ e L:\‘j :L-:-‘*h Jv‘:ﬁ .L:*"- 3 :L-:?E“ J""-\ '1}"3
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20% Most Impaired Days

* Visibility trends

e Questions:

 What are the impairment
trends and what species
require improvements?

e What sources contribute to
those species?

Daily, All Days Daily, Group Days Monthly Seasonal Annual Glide Path Anthro vs. Natural, Annual Anthro vs. Natural, Daily
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Abbreviation Guide:

* 1Y = 1-year Average

* BL = Baseline S-year Average
* GP = Glide Path
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Who to contact

With questions or comments on tool

functionalities/SIP basic requirements With technical questions on TSS
e Cindy Hollenberg (NMED) * Shawn McClure (CIRA)
e cindy.hollenberg@state.nm.us * Shawn.McClure@colostate.edu
* Pat Brewer (NPS) * Ted Friesner (CIRA)
* patricia f brewer@nps.gov e Ted.Friesner@colostate.edu
* Ryan Templeton (AZDEQ) With other technical questions
 Templeton.ryan@azdeq.gov  Tom Moore (WRAP)
e Brandon McGuire (MTDEQ) * tmoore@westar.org
* BMcGuire@mt.gov » Jaslyn Dobrahner (EPA)

e Dobrahner.Jaslyn@epa.gov

WRAP Informational Webinar - March 20, 2019 22


mailto:cindy.hollenberg@state.nm.us
mailto:patricia_f_brewer@nps.gov
mailto:Templeton.ryan@azdeq.gov
mailto:BMcGuire@mt.gov
mailto:Shawn.McClure@colostate.edu
mailto:Ted.Friesner@colostate.edu
mailto:tmoore@westar.org
mailto:Dobrahner.Jaslyn@epa.gov

