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What makes airborne dust?
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 Alkali'soils on the lakels

_moisture = a surface
very susceptlble to wmd
erosion *

Winds pick up sand whichin
turn- stirs up smaller partlclesa

creatmg alrborne dust
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What doees the dry lake loek like?
Before, during), more durng




What questions are we trying to
ansSwer?

1. Do dust episedes on the driy lake Impact
the Bishepr Paiute Resenvation?
> (Can oureata and metheds allow: us te sort

RIglrRPIVI=LONaEYSIRLe tNeSE WhErne there IS
kel navVEBeEn animpact firemi the dry

NEVENWIESIChHEnged since the
INPEMERIENERIG Contiols? < (hard
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What are we studying?

IHigh dust days as measured: by PV-10

1. Started with days with at least one hour ever
100pg/m= = 160 many. ol these: for detailed
stuady

2, Selecied daysiwithranleast ene nour ever
20)0)Uie)/fpk

> AII days aexcecdinercaliiernia anadl Bishop tibal
St rd (B0Ma/me) have at least 1 heur

> Omer ngndgl dUustepisedes have hourly

= I I ESIEISEEES iaVve a high fine fraction =
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IHow: many’ eEpISedes are there?

o 35 days with at least one hoeur with a
concentration ever 200ug/m?
»> 2003 — 10 daysi (6/menths efi data enly)
> 2004 — 14 @days

»> 2005 — 10/ days (seme: caused by local
CORSIUCHEN)

> z0Esid aySAGrnents ol data only)




What doithe episedes ook like?

o Maximum heurly cencentration 1,200ug/mg

* iypical wind gust at meax: concentration 30-
40mph
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Hourly Maxima and 24-Hoeur Concentrations

Maximum PM-10 Concentration
Days with an hourly concentration over 200 micrograms per cubic meter
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Analysis Methods

e 2003 forward

» Graphicalimetneds, adding new’ data as they
PECOME available

> Viaps el activity:enrne diy. lake
> Viedelingleiackiialeclones with HySplit

) 2003 feryeire

> Polliilon ros
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Now! let’s look at some sample
episodes, starting with 2003

o One episode fier each year

o ypically:a multi-day event

o GliapPns; PACK a|ECIOHES, Maps

J Startmg 2005, pelltiien reses and

INISERElYSISAVESEPEated ol eveny day
WM EESTOREHBUIRWILA & concentration

over 200Lie/E




0de, Apr. 9-15, 2005

Episode April 9-13, 2003
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Back- trajectory April9-13, 2003
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Owens Lake Dust ID Project
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€ Activity Apnl 913, 2005

Owens Lake Dust ID Project Owens Lake Dust ID Project

y Lone Pine [mis) = 12 41202003 Thry 4/12/2003 » Lone Pine [mjs) = 133 41372003 Thry 4113/2003
Vo TEOM [ugim3] = 106 v TEDM [pgim3) = 124

)

A

oeler [mis) = B4 \ Keelet [mis) = B8
TEOM [pgimd) = 35 | TEOM [pg/m3} =_TT_

_!---
.-'--‘

\"xnu Riock,
\\tmp: 88
\!pglmaj = 25

\"\‘FHM
\(mpz 1.1
\!pglnﬁ] = 39

LY

P
L)
?
0
L
%9
v
g

-
FE R -
o o 3

?
1
L]
L]
¢
:
]
]
L]

/su Cut {mis) = tull'-
VJ TEOM (pg/m3) = 23

Olancha [mfs) = 10.8
& TEOM (jgim3) = 19

Viapstcotiitesy o GEUARPCD




What did we: learn?

ALL DAYS

o Winds are fron SE guadrant + evidence ofi frontal
PasSSage

o' [HIgh coRcenaons akltone Pine Resenvation
ONIENAZIDANS

cuvinediAlakeNthough TEONMS around lake
IEVENIEICENCERIENBNSI 07 S days)

FlySolit weis of lielige\E]te




5-day episode, March 29- Aprnl 2, 2004

Episode March 29-April 2, 2004
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Back-trajectory March 30 and Aprll 2, 2004
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Dry lake Viarch s0rana Apnil 2, 2004

Owens Lake Dust ID Project Owens Lake Dust ID Project
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What did we: learn?

o Wind adirection vaned, With an interesting
ieversal

o High copcentratons at Lene Pine Resenvation

s ActiVity enrdiylake and en IEOMS areund lake
HYSpliWekedwell




2-0ay episode, October 14-15, 2005

Episode October 14-15, 2005
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Wina ana Pellution Reses
-195, 2005
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Back-trajectony. October 14-15, 2005
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Owens Lake Dust ID Project
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Visipility Octener 14-15, 2005

Eishop Tribe EMO  Oct 14 2865 1288 PST  Exp 245 BRS Eishop Tribe EMO  Oct 14 2@t 123.060 PST  Exp 243

Eishop Tribe EMO  Oct 15 2065 15:.61 PST  Exp B3k




What did we: learn?

o Wind direction varnead, wWith an interesting reversal

o Good agreement off Wind gust infermaten with peliution/winad
eSe

o Nohigh concentrations Lene Pine

s \/isSIpIyniermatenis sireRaly aiiected by weather (Water
vapor) but ISTUSEiuINerIdentiiying sterms

GEEmERt With ether wind information

ONE DA ONEY
SVAGCHVIACINCIVAERENERERONNIEGNS around |lake
o Flign conicerireijon) st S pleleoEpieleles



Episode February 26-27, 2006

—bishop
pm10
bishop
pm2.5

winds SSE —lone pine

gusts to 19mph

ft indep

winds SE
gusts to 28mph

S
(&}
+—
()
S
)
o]
>
o
S
(D)
o
n
£
@®
S
(@)}
(@)
S
L
S
=
=
o

February 26 February 27




POLLUTION ROSE GRAPHIC
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Back-trajectony. February 26-27, 2006
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26-27, 2006

Owens Lake Dust ID Project Owens Lake Dust ID Project
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ISIpIItY: Eebruany: 26-27, 2006

Eishop Tribe EMO Feb 26 2@ie 1501 PST  Exp 373 Eishop Tribe EMO  Feb Z& Z2abc 16;@8 FST Exi G55
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What did we: learn?

Owens Valley-wide event

Prolonged episode with high' cencentrations — highest 24-
MOV CONCERalIoN

Wind directiieon men SE guadrant

Vio@eraie agreemeneiwine gust Infermation With
POEIUNERAVIRENGSE

HIgiCeNCEREUEHSNEGRE RINE and Et. Independence
VISIIYARICHNEERNSISHGREY alfected py weather (Wwater
Velgor)

FlySolit weis of ligliee\velltfe
ACHVIIWACTINEIVAEKENEREORNIEGNS around lake



Can dust afifect visibility?
Example: August 31, 2006

Biskop Tribe EMO  Aug &1 286s 15:81 PST  Exp 9291

o PM-10 at max 214.2ug/ms

> PM-2.5 =24

> finefraction = 11.2%
o |Impact en visibility (as
measured here) depends a lot
9N the angle of the sun

Wind at max SSE, gusts to
L5mph

Lone Pine

> PM-10/= 21.1

. Independence
> PNM-10 =124.2




What can we conclude?

o \We can separate high PM-10 days into those where
the dry lake prebably had an impact and these
WhHEere: It prehanbly didf not

> 499 el nighrdust days alse have nighractivity on the dry
lake

> 4696 0 nIghraust daystareralse nigh dust days for the
CeRE PN RESEalieNn

0 OrdUsSiSieayS areralse high dust days for the Et.
U EPENUENCENRESEIVALIORN(Since June 2005)

NEEYAIEIRIIENITIE; tHENE IS evidence of
eEVIWACTIRENd i/ akenwhen the Bishop
RESEIWANERNMIASHIgN PN=-10 concentrations




[Have there been changes over time?

o Mitigation' has proceeded

»> 1998 State Implementation Plan
10 squarne miles; by 2001
L1815 sguarne miles; by 2002
L16.5 sguare miles; by 2003

» 2008 Siaielmplementatien Plan
B[29:8 Se|tlzife prllles oy 20006

~\Wearic vecjzi) nl e 200k
e OEClEsSHIaVENShHaliewW ieeding or managed
2l " gI[ASS)

R ENEATNEITNAS Not Been consistent. ..




Cumulative number of days
with high PVI-10 cencentrations

Cumulative Number of days with at least one hour
with concentrations over 200 micrograms per cubic meter
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Wina andrain
Maximum wind gust

Monthly Maximum Wind Gust
Bishop, January 2003 to June 2006
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Cumulative Number of Inches of Precipitation
Bishop, January 2003 to June 2006
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Conclusions

o Dy lake emissions prokably Impact the
Bishoep Paiute Reservation

o Not eneugidata fier film ConciusIons
aleUL iends

> NG EeneughRNEars

loeNmuchNVarHaRIG R the weather




Policy Implications

o Litigation iniprocess hetween GBUAPCD
and CARDWER ever additienallcentrols

o Eliminaton offfiederal PM=-10r standard for
gl areas may e lmporiant

s Bty @Avstandardistilifapplies and may.
COIMENITENI ENABOIa/ME)
SISHEENEEINENNIIBENES adepted Its own
=VESieidaieSNEameas CA)
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