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Things to Keep in Mind

v Large, Complex Multi-Dimensional
Data Sets

v All we can see is one cross section at a
time.

v Excellent Data Collection
v Kudos to operators past and present.
v Confounding Factors

v Multiple source regions, protocol
changes, etc.




What We’'ve Learned

* Progress at the BRID1 IMPROVE site in the
context of the Regional Haze Rule has been
mixed with somewhat lower nitrate
concentrations measured along with
somewhat higher sulfate concentrations
compared to the baseline.

* The supplementary sampling done at the
BOLA1 site demonstrates modest local
impacts that are not captured at the BRID1
site. The differences between the two sites
justify additional monitoring.

* Detailed emissions data would be
necessary to link local impacts to nearby
sources.
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Quick Look at Regional Haze Rule

. The EPA's Reglonal Haze Rule was adopted on
July 1, 1999, and went into effect on August 30,
1999. |
— The Regional Haze Rule's aim was to achieve natural

visibility conditions by 2064.

— This rulemaking addressed the combined visibility
effects of various pollution sources over a wide
geographic region.
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Tracking Progress 2000-2004 to 2005-2009

Annual Mean: Period1-Baseline (Sulfate Bext Mm-1)
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Tracking Progress 2000-2004 to 2005-2009

Annual Mean: Period1-Baseline (Nitrate Bext Mm-1)
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BOLA1 — BRID1 Select Species Concentrations
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IMPROVE Fine Nitrate Concentration (ng/m3)
12 12 2009

10,000

IMPROVE Sites Only
Scott Copeland 8/2011

During winter separation episode, nitrate is different at the two sites, but
modest compared to some western sites. During the same time period
sulfate is nearly identical at the two sites, and changes with a much more
regional pattern.



IMPROVE Fine Nitrate Concentration (ng/m3)
12 15 2009
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IMPROVE Sites Only
Scott Copeland 8/2011

During winter separation episode, nitrate is different at the two sites, but
modest compared to some western sites. During the same time period
sulfate is nearly identical at the two sites, and changes with a much more
regional pattern.



IMPROVE Fine Nitrate Concentration (ng/m3)
12 18 2009
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IMPROVE Sites Only
Scott Copeland 8/2011

During winter separation episode, nitrate is different at the two sites, but
modest compared to some western sites. During the same time period
sulfate is nearly identical at the two sites, and changes with a much more
regional pattern.



IMPROVE Fine Nitrate Concentration (ng/m3)
12 21 2009
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IMPROVE Sites Only
Scott Copeland 8/2011

During winter separation episode, nitrate is different at the two sites, but
modest compared to some western sites. During the same time period
sulfate is nearly identical at the two sites, and changes with a much more
regional pattern.



IMPROVE Fine Nitrate Concentration (ng/m3)
12 24 2009
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IMPROVE Sites Only
Scott Copeland 8/2011

During winter separation episode, nitrate is different at the two sites, but
modest compared to some western sites. During the same time period
sulfate is nearly identical at the two sites, and changes with a much more
regional pattern.



IMPROVE Fine Nitrate Concentration (ng/m3)
12 27 2009
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IMPROVE Sites Only
Scott Copeland 8/2011

During winter separation episode, nitrate is different at the two sites, but
modest compared to some western sites. During the same time period
sulfate is nearly identical at the two sites, and changes with a much more
regional pattern.



IMPROVE Fine Nitrate Concentration (ng/m3)
12 30 2009
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IMPROVE Sites Only
Scott Copeland 8/2011

During winter separation episode, nitrate is different at the two sites, but
modest compared to some western sites. During the same time period
sulfate is nearly identical at the two sites, and changes with a much more
regional pattern.



IMPROVE Fine Nitrate Concentration (ng/m3)
122010

10,000

IMPROVE Sites Only
Scott Copeland 8/2011

During winter separation episode, nitrate is different at the two sites, but
modest compared to some western sites. During the same time period
sulfate is nearly identical at the two sites, and changes with a much more
regional pattern.



IMPROVE Fine Nitrate Concentration (ng/m3)
152010
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IMPROVE Sites Only
Scott Copeland 8/2011

During winter separation episode, nitrate is different at the two sites, but
modest compared to some western sites. During the same time period
sulfate is nearly identical at the two sites, and changes with a much more
regional pattern.



IMPROVE Fine Sulfate Concentration (ng/m3)
12 12 2009
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IMPROVE Sites Only
Scott Copeland 8/2011

During winter separation episode, nitrate is different at the two sites, but
modest compared to some western sites. During the same time period
sulfate is nearly identical at the two sites, and changes with a much more
regional pattern.



IMPROVE Fine Sulfate Concentration (ng/m3)
12 15 2009
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IMPROVE Sites Only
Scott Copeland 8/2011

During winter separation episode, nitrate is different at the two sites, but
modest compared to some western sites. During the same time period
sulfate is nearly identical at the two sites, and changes with a much more
regional pattern.



IMPROVE Fine Sulfate Concentration (ng/m3)
12 18 2009

IMPROVE Sites Only
Scott Copeland 8/2011

During winter separation episode, nitrate is different at the two sites, but
modest compared to some western sites. During the same time period
sulfate is nearly identical at the two sites, and changes with a much more
regional pattern.
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IMPROVE Fine Sulfate Concentration (ng/m3)
12 21 2009
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IMPROVE Sites Only
Scott Copeland 8/2011

During winter separation episode, nitrate is different at the two sites, but
modest compared to some western sites. During the same time period
sulfate is nearly identical at the two sites, and changes with a much more
regional pattern.



IMPROVE Fine Sulfate Concentration (ng/m3)
12 24 2009

IMPROVE Sites Only
Scott Copeland 8/2011

During winter separation episode, nitrate is different at the two sites, but
modest compared to some western sites. During the same time period
sulfate is nearly identical at the two sites, and changes with a much more
regional pattern.

10,000



IMPROVE Fine Sulfate Concentration (ng/m3)
12 27 2009
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IMPROVE Sites Only
Scott Copeland 8/2011

During winter separation episode, nitrate is different at the two sites, but
modest compared to some western sites. During the same time period
sulfate is nearly identical at the two sites, and changes with a much more
regional pattern.



IMPROVE Fine Sulfate Concentration (ng/m3)
12 30 2009

IMPROVE Sites Only
Scott Copeland 8/2011

During winter separation episode, nitrate is different at the two sites, but
modest compared to some western sites. During the same time period
sulfate is nearly identical at the two sites, and changes with a much more
regional pattern.
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IMPROVE Fine Sulfate Concentration (ng/m3)
122010

IMPROVE Sites Only
Scott Copeland 8/2011

During winter separation episode, nitrate is different at the two sites, but
modest compared to some western sites. During the same time period
sulfate is nearly identical at the two sites, and changes with a much more
regional pattern.
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IMPROVE Fine Sulfate Concentration (ng/m3)
152010

10,000

IMPROVE Sites Only
Scott Copeland 8/2011 .

During winter separation episode, nitrate is different at the two sites, but
modest compared to some western sites. During the same time period
sulfate is nearly identical at the two sites, and changes with a much more
regional pattern.



Conclusions

* Progress at the BRID1 IMPROVE site in the
context of the Regional Haze Rule has been
mixed with somewhat lower nitrate
concentrations measured along with
somewhat higher sulfate concentrations
compared to the baseline.

* The supplementary sampling done at the
BOLA1 site demonstrates modest local
impacts that are not captured at the BRID1
site. The differences between the two sites
justify additional monitoring.

* Detailed emissions data would be
necessary to link local impacts to nearby
sources.
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IMPROVE Fine Soil Concentration (ng/m3)
327 2010




IMPROVE Fine Soil Concentration (ng/m3)
3302010




IMPROVE Fine Soil Concentration (ng/m3)
42 2010




IMPROVE Fine Soil Concentration (ng/m3)
452010




IMPROVE Fine Soil Concentration (ng/m3)
4 8 2010




IMPROVE Fine Soil Concentration (ng/m3)
411 2010




IMPROVE Fine Soil Concentration (ng/m3)
4 14 2010




April 2010 WUG “Pinedale”

F Faynperatuga—Dew Pont N
a0 -
B0 —
¢ AL Moz
40 N —
20 Mw{\ﬂ%%ﬂﬁﬁcrw JAC M}mh@ﬁ |
0 F‘V’ -
-20 . . . : '
§ 7 8 9 10 11 12 13 18 1F 16 17 18 19 20 21 22 23 24 25 26 27 28 2p P A
in Hy Bajometric |Prassure ] ] | |
0.4 -
30.2 : —
30.0 /H\,_ﬂ; N Nfr\"‘*‘“‘“xp\ .
29 8 ﬂ\/\j‘ﬁh‘m \\/ ) ]
295 LT
oG 4 ; L L | ] I L 1 e d 1 — L L L ' ' 1 1 L
1 4 3 4 7 8 9 1011 12 13 14 1p 16 17 18 19 20 21 22 23 24 25 26 27 28 Eh 3 AN
PR Wi Speefl Wind Gust n n
.ol -
T 86 9 10 11 12 13 1 16 17 18 19 20 21 22 23 24 25 26 27 26 2§ 3|ZI 1
00 ind Or (feg)

270.0
180.0
40.0

0.0

45J?

- = -
ey F‘“..l l_.ii!.‘.:-_l_'dnr I.Hllr'ﬂl' * Jmﬂ-'“ﬂm
' - [, 1
. t l.:.‘ [LU T ' nim . - & | —
'3 .1 -LI -‘? rl *. l"= l:'l ) N I.f :_ I;
L L ] el S T L [ T L T . .
8 9 10 11 12 13 1* 1p 16 17 -8 19 23 21 22 23 24 25 26 27 28 2

™



