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Ih he hte
1800s,0wens

<707 |Lake, atabout

110 square
mies,was one

. |ofthe brgest

natural Bkes
nCalibmu. It
was a salne
tm nal bke
with a saln ity
aboutl®% that
ofseawater.



This photo,
taken in 1891,
from the
eastern shore
of Owens
Lake near

Keeler, shows
the crest of
the Sierra in
the
background.

(Collection of the Henry E. Huntington Library)



In 1913, after
purchasing nearly
all the pnvate
propery and
atendantwater
mghts n the
Owens Valey, the
C ity ofLos

Ange ks
constructed the
Los Ange ks
Agqueduct The
Agueductdwverted
Owens R wver
watrdestmed for
Owens Lake 230
m 1kes south o Los :
Angeks.




W rth the Bke™
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|by them O-
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sm allhyper-
|salne rem nant
brine poolof
about40
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. [feetdeep.
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Lower Owens River

U.S. Hwy. 395

Olancha 0§

o Keeler

Legend

- Dust Area

—~ Historic Shore

The newly exposed bed of
Owens Lake, with its
unstable saline soills,
began to emit large
amounts of fugitive dust
and has become the
largest single source of
particulate matter air
pollution in the U.S.

Currently, approx.

25 to 40 sg. mi. (16,000
to 26,000 acres) along the
eastern shore of the lake
bed emits dust on a
regular basis.



The Owens Lake bed today showing
wind eroded salt crust




Owens Lake Today
Summer Surface




Winter Salt Crust Surface




Close-up of Heaved Salt Crust Exposing Emissive Material
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Visible Plumes
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Two views of the Owens
Valley from the same
aerial vantage point - the
above photo was taken on
a calm day, the bottom
photo on a windy day.
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1. Because the PM-10 Values are Very High

24-hr

Sig.
Harm

K eeler

Dirty
Socks

The Federal 24-hr standard for
particulate matter is 150 pg/ms.

The “significant harm to health”
level is 600 pg/ms3.

24-hr levels of 3,900 pug/ms (26

times Std.) have been measured
In Keeler and 20,000 pg/ms= (130
times Std.) at Dirty Socks.




2. Because Severe Exceedances are Frequent

Owens (DS 11-21)
Owens (KIr 4-5)
Owens (Klr 2-25)
Owens (KIr 3-9)
Owens (DS 10-16)
Owens (KIr 4-22)
Owens (DS 12-7)
Owens (DS 10-6)
Calexico

Owens (Klr 12-2)
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The US EPA
AIRS Data for
1999 shows
that of the
highest 10
PMn10 values
reported, 9
occurred at
Owens Lake.

Owens Lake’s
highest value of
2708 was 5.5
times higher
ERGE
highest non-
Owens value
(492 at
Calexico).




we first need to
understand the Lake




e In the early 1980s, the State ofCalfommn
acknow kdged thatOwens Lakewas a probkm
thatneeded o be solved.A Bw was passed
(SB-270)thatgave the G reatBasn APCD the
responsbility forcom ngup with a phn.

e Thesame Bw made the C ity ofLos Ange ks
responsbk forpayng forplkn devebpm ent
and albwed G reatBasn b orderLA ©
mpkmentdustcontrolm easures.

e Snce the bte 1980s,G reatBasn has been
conducting research o understand the Ow ens
Lake bashn and devebp m easures thatw ill
solve the dustprobknm .




Lone 4O Owens Lake Dust ID Project
Second SB-270 Assessment

Additional Sensit Sitg

Additional Met Site

Sensit Site

Dirty Socks Existing Met Site

Existing PM,, Site

® Dust source area

“~.~.  Dirt Road

Owens Lake
Dust ID Project

In order to determine
precisely where dust
control measures are
needed, Great Basin has
135 monitoring devices on
a one km grid (covering 52
sq. miles or more than
33,000 acres) on those
areas of the lake bed that
may emit dust.

LA will be required to
install dust control
measures on all areas that
contribute to violations of
the PM-10 standard.



Ih addrion

mappng dustem isSON

areas, G reatBasmn:
eMonmors arquality ata num berofsies
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e onibrs dee

KE
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Evebk and qua ity

e onmors wethhnd extentand natural
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eHas mapped

the bke bed soik




Owens Lake Control Measure
Research Programs
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The Soltion




¢ In November 1998, Great Basin adopted a State
Implementation Plan (SIP) to control the fine dust
(PM,) emissions from the dried bed of Owens
Lake.

¢ This plan ordered the City of Los Angeles to begin
Implementing control measures on the lake bed
according to a timetable that provided for the dust
problem to be solved by the end of 2006.

¢ The SIP provides for Great Basin to continue its
dust control measure research during Los Angeles’
Implementation of control measures in order to
Improve the efficiency of the approved measures.




Owens Lake State Implementation Plan

LA will implement controls on 16%2 sg. mi.
of the lake bed by 2003.

In 2003, a new plan will be prepared that
provides for Federal Standard attainment

by 2006 (2003 Sl
If LA challengest

P Revision).

ne 2003 SIP Revision,

they will iImplement controls on 2 sg. mi.
of lake bed per year until the Federal
Standard Is attained.




The SIP contains three approved control
measures:

¢ Shallow Flooding — creates a non-emissive
surface by keeping the lake bed wet.

¢ VVegetation — creates a non-emissive surface
by protecting it with vegetation.

¢ Gravel — creates a non-emissive surface by
covering the lake bed with a 4-inch thick blanket
of coarse gravel.

¢ LA Is allowed to implement any of these three
control measures anywhere in the dust
producing area in order to meet their deadlines.
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Great Basin’s
continuing
research to
Improve the
cost and water
use efficiency of
the control
measures
focuses on
shallow flooding
and managed
vegetation—bot
h of which are
occurring
naturally on the
lake bed.




Shallow Flooding

Great Basin conducted two large-scale tests
of shallow flooding on the lake bed. These
tests indicated that:

%iIf 75% of a dust producing area consists
of standing water or saturated soil, dust
emissions will be reduced by 99%, and

%that 4 acre-feet of water per year was

required to control the dust from one acre of
lake bed.




Great Basin Shallow Flood Test Site




Shallow Flood

Ground Level
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Managed Vegetation

G reatBasn’s research ndcats thatif50% of
adustproducng area consists oflive ordead
vegetative cover,dustem ssons w illbe
reduced by 99% .

Ourresearch ako detem ned thatittakes
approxm atly 7 acre-feetofwatrperacre ©
rechkim the salne solk and establsh vegetation
the firstyear. In subsequentyears ittakes about
25acre-feetofwatrperyearperacre ©
mantan the 50% vegetative covernecessary ©
controlPM -10.




Saltgrass
(Distichlis spicata)

| Saltgrass is attractive for use
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5 ‘:\ - It is a locally adapted
N native species.

= |t is very salt-tolerant.

e |t spreads via underground
runners and thus new
growth is protected from
wind damage.

e |t creates a surface-
protecting mat.

However, it is not particularly
drought tolerant.




Great Basin’s early research developed techniques

to reclaim saline soils and establish 50% vegetative
cover with flood irrigation. This technigue works

on both sand and clay soills.




We also used micro-sprinklers to successfully
establish saltgrass on sandy soills.
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In order to reduce the
total water demand,
we are now exploring
the use of drip
Irrigation to reclaim
the soil and establish

the plants.
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This results in a
pattern of nodes,
Instead of a meadow.




March 2001 — after 6 months of growth and winter dormancy
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July 2001 — after 15 months in the ground
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August 2001 — after 16 months in the ground




October 2001 after 18 months in the ground




Implementing the
lution
Fixing the PM-10 problem
at Owens Lake means
Implementing the
approved control
measures over very large
areas. In December 2001,
the City of Los Angeles
completed the first phase
of dust control—a $70
million, 12 square mile
shallow flood project that
has already made a
difference in the observed =
levels of PM-10. (show video) =




Owens Lake Dust
ldentification Program

Duane Ono
Deputy Air Pollution Control Officer
Great Basin Unified APCD



Dust ID Program Objective

Objective: Determine which dust
producing areas need to be controlled
to attain the federal PM-10 standards.



Time-lapse Video of Dust
Storms at Owens Lake

Viewed from northeast side of Owens
Lake looking south, January — June 2001.



Methods to determine dust

source area locations:

= Video Cameras

= Observers

= GPS Mapping of Source Areas
= Sand Flux Monitors

= Continuous PM-10 Monitors



Model PM-10 Emissions and
Ambient Impact

= Determine PM-10 emissions from each
area.

= Model source area impacts using
CALPUFF dispersion model.

= Reduce emissions from selected areas
to model attainment at the shoreline.
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Kilometers

Legend

Existing Sensit Site
Existing Met Site
Existing PM ,; Site
Observation Site
Dust source area

Dirt Road




PM-10 = K-factor x Sand Flux

= The K-factor periodically changes with the

surface conditions on different areas of the
lake.

= Hourly sand flux measurements are taken in
each square kilometer on the lake bed.



Dirty Socks TEOM vs 7631 Sand Flux
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Sand Flux Monitors

= Cox Sand Catcher - Collects saltation-
Size particles

= Sensit ™ - Electronically records sand
flux.






Cox Sand Catcher vs BSNE
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Sensit vs Cox Sand Catcher
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Owens Lake dust storm (May 2, 2001).




Owens Lake Dust 1D Project
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00-01 Obse \? ons w/ Plume Crossing Shore




Sand Flux 00-01
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¢ Sand Flux 00-01
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CALPUFF Dispersion Model

= CALPUFF Is a gridded alr dispersion
model and uses CALMET generated
wind fields.

= PM-10 emissions from each of 135 grid
cells are based on hourly sand flux * K..

= K; values are back-calculated by
comparing the model prediction to the
PM-10 monitor.



CALPUFF Model Animations

= Dust Storm - February 6-8, 2001 [3

= Dust Storm - May 2-3, 2001 [



Model Concentrations
Compared to Monitor
Concentrations

= February 6-8, 2001
= May 2-3, 2001



Observed vs Predicted Hourly PM10
Dirty Socks February 6-8, 2001 Episode
Event Median K-Factor 9e-5
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Observed vs Predicted Hourly PM10
Dirty Socks May 2-3, 2001 Episode
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South Source Area K-Factors
Hourly and Storm Averaged
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North Source Area K-Factors
Hourly and Storm Averaged
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Owens Lake PM-10 Emissions

= \WWind Tunnel Emission Estimates

= Dust ID Emission Estimates



Univ. of Guelph Wind Tunnel




Estimated Daily PM-10 Emissions

5000

4500

4000

3500

3000

2500

2000

1500

%))
c
@)
—
)
c
=
7p]
9
S
L
o
i
=
o

1000

500 — ; L

1/1/2000 4/10/2000 7/19/2000 10/27/2000 2/4/2001 5/15/2001
Date




Owens Lake Dug I D Project

Lone Pine

Mass E missions for 7/01/00 thru 6/30/01

North Area

Keeler

Olancha

Dirty Socks

South
Area

Shell Cut

5 Kilometers

Keeler

( Dunes
/

Central
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Legend
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PM10 Mass Emissions
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° January 2000 Thru June 2001 Dust ID Areas

Lone

Pine (1) With Shordline Receptors

Comparison to 1998 SIP Emission Limit

High, M edium & Low Emissions
Based on 95 Percentile K-Factors
&

Greater Than 1998 SIP
Emisson Limit

o Flat Rock(5)

EL<Egp
95% Probability
For the Period

E <Ey<Ey
For the Period

5 Kilometers Ey>E gp
95% Probability

0 Blueitalicized numbers represent For the Period
Olancha (4) incomplete data collection for the period




Conclusions

= The Dust ID network of sand flux monitors
and visual observations can identify dust
source areas.

= PM-10 emissions from wind erosion can be
estimated by using sand flux measurements.

= The Dust ID data can be used select control
areas and to model attainment with the
federal PM-10 standard for the 2003 SIP
revision.



