DECLARATION OF THEODORE D. SCHADE
I, Theodore D. Schade, declare:
1. I am the Air Pollution Control Officer for the Great Basin

Unified Air Pollution Cantrol District (“Great Basin APCD”). The
following facts are of my own personal knowledge and, except as stated
otherwise, if called as a witness, I could and would testify competently
thereto.

2. This Declaration is made in support of Imperial County and
Imperial County Air Pollution Control District (“Imperial County APCD”)

Response and Opposition to Petition for Unconditional Writ of Supersedeas.

3l Attached as Exhibit C-1is a copy of my curriculum vitae.
4. I am a registered engineer in the state of California.
5. I have been employed by the Great Basin APCD since 1990.

The Great Basin APCD’s jurisdiction includes Inyo, Mono and Alpine
Counties. Owens and Mono Lakes, two of the Nation’s largest sources of
particulate air pollution, are located within the Great Basin APCD’s
jurisdiction.

6. My responsibilities as the Air Pollution Control Officer
include planning, designing, implementing and managing the Great Basin
APCD’s fugitive dust mitigation research projects and dust control measures
on Owens and Mono Lakes. 1 have spent the last 20 years studying dust
emissions from the dried beds of Owens and Mono lakes, and developing
and implementing plans to reduce those emissions to levels that meet the
state and federal air-pollution standards.

7. I am also familiar with the Salton Sea and the air quahty
impacts associated with the Quantification Settlement Agreement (“QSA”)
and water transfers to San Diego and Coachella Valley. Since 2000, | have
reviewed research involving the Salton Sea. visited the Salton Sea area,

participated in seminars and panels about the Salton Sea air quality impacts,
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and been consulted by the Salton Sea Authority, U.S. Salton Sea Science
Office, various environmental groups, the Imperial County APCD, and
CH2MHill (the consultant that prepared the Environmental Impact Report
(“EIR”) for the water transfer project, “Transfer EIR”), among others. I also
reviewed the air quality sections in the Transfer EIR, submitted written
testimony to the State Water Resource Control Board (“State Board”) on
behalf of the Defenders of Wildlife (attached to my declaration as Exhibit C-
2), and testified at the hearings on May 14 and 15, 2002 (AR:3:522187,
522447 to 522464; AR:3:522466, 522473 to 522575.) In 2006, I testified
before the U.S. House of Representatives Committee on Energy and
Commerce regarding air quality issues in the Coachella Valley.

Mono Lake

8. The Mono Basin Planning Area experiences severe episodes
of air pollution attributable to windblown erosion of fine particulate matter,
known as PM10, from the exposed lake shore of Mono Lake. The Mono
Basin Planning Area is designated by the U.S. Environmental Protection
Agency (“EPA”) as a moderate nonattainment area for PM10, meaning that
the area is in violation of the PM10 National Ambient Air Quality Standard
(“NAAQS”) of 150 microgram per cubic meter (pg/m’ ). The PM10 problem
at Mono Lake results from the water elevation of the lake having declined
approximately 45 feet between 1941 and 1989, due to water diversions from
tributary streams by the City of Los Angeles Department of Water and
Power.  These pollution episodes produce concentrations of PMI10 that
violate federal, health-based air quality standards and adversely impact the
public trust resources of the Mono Basin. PM10 concentrations have been
measured above the shore of Mono Lake that are almost 100 times the PM10
NAAQS (most recently, over 14,000 pg/m® in November 2009).

9. I have been to Mono Lake during dust episodes. Attached to

my declaration as Exhibit C-3 are webcam photographs showing a dust
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storm at Mono Lake on November 20, 2009. The camera that took the
photographs is located in the town of Lee Vining, which was upwind (south)
of the north shore of the lake bed and the large island that were emissive on
that day. The camera is located between 5 and 12 miles away from the
emissive areas. One photo per hour was taken at about 30 minutes past the
bour. The PM10 hourly values for from the Mono Shore Tapered Element
Oscillating Microbalances (“TEOM”) (included in Exhibit C-3) were taken
from the station on the north end of the lake (in the dust plume). Attached as
Exhibit C-4 are also photographs taken of the dust storm at Mono Lake on
November 20, 2009, from a different camera in Lee Vining.

10. In compliance with the federal Clean Air Act, the Great Basin
APCD approved a Mono Basin PM10 State Implementation Plan (“SIP”) in
May 1995 to demonstrate how the Mono Basin Planning Area will decrease
its emissions and attain the federal standard.

11. The control strategy of the Mono Basin SIP is based in part
on the 1994 State Water Resources Control Board (“State Board”) Decision
1631 that amended the water right licenses of the City of Los Angeles.
(Attached to my declaration as Exhibit C-5 are excerpts of Decision 1631.)
In that Decision, the State Board recognized that air quality is a public trust
resource and that protecting air quality should be a determining factor in the
water appropriation decision at Mono Lake. Specifically, the Mono Basin
SIP requires Los Angeles diversions to be limited so that the water level in
Mono Lake will rise to elevation 6,391 feet and eliminating the source of
particulate matter from the exposed lake bed areas below the 6,391 foot
clevation in order to reach attainment of the NAAQS for PM10 by 2021. If
Mono Lake does not reach an elevation of 6,391 feet by September 28, 2014,
then Decision 1631 requires the State Board to hold a hearing to consider
appropriate revisions to the City of Los Angeles’ water right licenses and to

determine if the State Board will further limit water diversion activities by

0139



the City of Los Angeles. Attached to this declaration as Exhibit C-6 is an
excerpt from the Mono Lake SIP showing how the control measures
discussed above are implemented.

12. Mono Lake is currently about nine feet below the target of
6,391 feet above sea level set by the State Board’s Decision 1631. The Great
Basin APCD estimates there are still about 2,000 acres of emissive lake bed
exposed. Even though the elevation of Mono Lake is rising, the area
continues to record some of the highest concentrations of dust ever recorded
in North America. Between 10 a.m. and 11 a.m. on November 20, 2009, one
of the highest hourly concentrations of PM10 ever was measured at Mono
Lake at over 60,000 pg/m’ — more than 400 times the NAAQS for PM10.
This concentration far exceeds levels hazardous to human heath. Until the
clevation levels are reached and the controls imposed on the remaining
shoreline, the PM10 NAAQS can still be significantly exceeded.

13. Based on my experience with Mono Lake and my
understanding of the Salton Sea air quality impact potential, I believe that
the establishment of a minimum elevation level for the Salton Sea, such as
was done for Mono Lake, is a reasonable and achievable method to control
PM10 emissions at the Salton Sea. Because of the amount of time it takes to
restore a water body to its prior elevation level, I believe it is not advisable
to allow the Salton Sea’s elevation to become lower than it current is at
about -231 mean sea level (“msl”). Otherwise, the Salton Sea may face the
same issue as Mono Lake, where the exposed shoreline remains a source of
significant PM10 emissions for years or even decades until the water level
sufficiently raises.

Owens Lake

14. Currently, the Owens Lake bed also produces enormous
amounts of windblown dust that exceeds the NAAQS for PM10 dozens of

times per year and is designated by U.S. EPA as a serious nonattainment
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area. Owens Lake is the largest single source of PM10 in the United States.
Attached to my declaration as Exhibit C-7 is a table from the 2008 Owens
Valley SIP showing that, with one exception, Owens Lake had the highest
PMI10 concentration in the United States from 1995 through 2006, Although
over 25,000 acres of dust controls have been constructed on the lake bed
since 2000, Owens Lake continues to record extremely high PM10 levels.
The highest PM10 concentration ever recorded into the U.S. EPA’s pollution
database occurred on May 2, 2001 at Dirty Socks when a 24-hour PM,q
value of 20,754 pg/m® was recorded. This 138 times the NAAQS. The
District estimates that, prior to implementing dust control measures, Owens
Lake emitted between 75,000 to over 100,000 tons of PMI10 every year.
This is 3.5 million cubic feet of material, or enough to completely cover
every NFL football field (32 teams) with two feet of soil every year.

15. Studies of dust transport from Owens Lake show that the
standard can be exceeded more than 50 miles away and €Xpose many more
people to violations of the PM10 standard than just the residents near Owens
Lake. The dust (including PM 10 emissions) from Owens Lake affects about
40,000 permanent residents between Ridgecrest and Bishop. It is estimated
that five percent of all particulate pollution in North America comes from
Owens Lake.

16. The PMI10 problem at Owens Lake results from diversions
from the Owens River by the City of Los Angeles that began in 1913. By
1926 Owens Lake was essentially dry. The Owens Lake bed covers an area
of approximately 110 square miles (70,000 acres) of which approximately
45,000 acres are exposed. The remmnant Owens Lake consists of a
hypersaline permanent brine pool about 26 square miles (16,500 acres)
surrounded by dry playa soils and crusts. Owens Lake is closed

hydrological system losing water only throueh surface evaporation creatin
3 g p g
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a highly saline condition in the remaining surface waters and soils at the
bottom of the Lake basin. This is similar to the situation at the Salton Sea.

17. Both Owens Lake and the Salton Sea contain million of tons
of salt. As the waters evaporate, enormous salt deposits are left behind.
Although the type and mix of salts at the Salton Sea could be more stable
than at Owens, this does not mean that the type of emissive surfaces that
form at Owens would not form at the Salton Sea.

18. In compliance with the federal Clean Air Act, the Great Basin
APCD approved a 2008 PM10 SIP for Owens Lake that includes an analysis
of the PM10 problem in Owens Valley and provides a revised control
strategy to bring the area into attainment with the NAAQS for PM10 as soon
as practicable. The 2008 SIP incorporates the provisions of the 2006
Settlement Agreement between the Great Basin APCD and the City of Los
Angeles Department of Water and Power to implement dust control
measures. A copy of the 2006 Settlement Agreement is attached to my
declaration as Exhibit C-8.

19. The control strategy of the 2008 SIP for Owens Lake is based
in part on the 2006 Settlement Agreement. The mitigation measures that
have been found to be feasible and effective at Owens Lake are shallow
flooding, managed vegetation, and gravel cover. Attached to my declaration
as Exhibit C-9 is an excerpt from the 2008 SIP for Owens Lake that
describes these mitigation measures. The proven control measures are
known as Best Available Control Measures or BACM.

20. These BACM mitigation measures for Owens Lake were
identified after over ten years of extensive research and testing. Candidate
measures were tested on the Owens Lake bed and test sites ranged from less
than an acre to over 600 acres. In addition to the successfully developed
shallow flooding, managed vegetation and gravel BACM measures, tested,

but rejected measures included artificial windbreaks such as sand fences,
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earthen windbreaks (moat & row), tree rows, sprinklers, tilling, surface
compaction and chemical stabilizers.

21, My written testimony in Exhibit C-2 describes the many
flaws and shortfalls I previously identified based on my review of the air
quality section of the Transfer EIR for the Salton Sea (including the
mitigation measure AQ-7 attached to my declaration as Exhibit C-10).
There are two issues I would like to highlight in this declaration. First, while
I believe the baseline in the Transfer EIR to underestimate the amount of
lake bed that will be exposed as a result of the QSA and water transfers to
San Diego and Coachella Valley, the document does admit that the project
would cause about 50,000 acres (78 square miles) of the seabed sediments to
be exposed and a source of PM10 emissions. This is more than the 45,000
acres exposed at Owens Lake. Second, the mitigation measure AQ-7 is
oversimplified and insufficiently defined as a control method for PM IIO at
the Salton Sea. Based on my experience with Owens Lake, I believe that
developing an effective PM10 control program at the Salton Sea will
similarly involve a substantial research effort to determine the most effective
combination of activities that will sufficiently control PM10 and likely
experience similar obstacles. Because this is a time consuming and
uncertain process, it is critical that researching and developing a mitigation
control approach that involves all stakeholders be expeditiously pursued
before the Salton Sea further recedes.

22. As an expert in the air-quality problems caused by the
diversion of water from saline lakes, I believe there is no question that the
diversion of water from the Salton Sea to the City of San Diego and
Coachella Valley will cause increase concentrations of particulate air
pollution in the Salton Sea Air Basin. Desert winds are common at both
lakes and can deposit the sediments large distances from the lakebed. Lven

if only a fraction of this amount of exposed seabed is emissive and the winds
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are less than at Owens Lake, there is still the potential for thousands of dust-
blowing acres, which will cause increased PM10 levels. Even if the peak
24-hour concentrations at the Salton Sea are only a fraction as bad as Owens
Lake, the levels could still be many times higher than the state and federal
health based standards.

23. In accordance with the 2006 Settlement Agreement and 2008
State Implementation Plan (“SIP™), during the years 2000 to 2010 dust
control measures were implemented on 39.5 square miles (25,280 acres) of
the Owens Lake bed by the City of Los Angeles Department of Water and
Power. The City must implement dust control measures on an additional 5.5
square miles (3,520 acres) by the end of 2012.

24. The construction of the first seven phases on Owens Lake,
treating the worst 39.5 square miles of dust-emitting soils on the playa, has
cost the City of Los Angeles an estimated $600 million to build. In addition,
it costs the City approximately $17.5 million per year to operate and
maintain the facility and the controls that use about $30 million worth of
water per year (90,000 acre-feet at $338 per acre-foot). It is expected to cost
the City about $1 billion dollars to comply with the mitigation identified in
the 2006 Settlement Agreement and 2008 SIP for Owens Lake. The
annualized cost of construction, operation, and water is approximately $78
million per year or $3,000 per acre. (2008 SIP, § 7.14.)

25. Based on my experience implementing mitigation measures at
Owens Lake and the potential extent of the problem, I believe that the
$36,774,000 (in 2002 dollars) identified as the cost of controls for PMI0 at
the Salton Sea in the QSA Environmental Cost Sharing, Funding, and
Habitat Conservation Plan Development Agreement (“ECSA”) (see
AR:3:10567) to be wholly underestimated and insufficient to pay for the

mitigation necessary at the Salton Sea.
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26. In addition to high levels of PM10, Owens Lake dust also
contains cadmium, arsenic and other toxic metals. These metals pose a
significant risk for additional cancer cases in the areas of greatest dust
impact. For example, the lifetime cancer risk at Keeler associated with
cadmium and arsenic is estimated at 23 additional cancer cases in a million.
Under the Great Basin APCD’s adopted air toxics policy, a toxic risk greater
than one in a million additional cancer cases is considered significant.
Sediment analyses at the Salton Sea also indicate that the sediment and
therefore dust emissions there could potentially contain more toxic material
than at Owens Dry Lake, including cadmium, copper, molybdenum, nickel,
zine, selenium exist within the Salton Sea sediment.. Therefore, I believe
that the type of dust found at the Salton Sea, in addition to the amount of
dust, should also be of concern.

27. Visibility and sensitive airsheds are also an issue in the
Owens Valley. Under normal conditions, visibility in the Owens Valley
generally ranges from 37 to 93 miles. However, during Owens Lake dust
storms visibility can be reduced to near zero at the Lake and obscure
visibility 150 miles aware from the Lake. The main cause of visibility
degradation in the Owens Lake are is the fine particulates in the dust. I
would expect that the dust storms at the Salton Sea to similarly degrade
visibility around the Salton Sea. There are 11 sensitive airsheds in the
region, including wilderness areas, national parks, national forests, a national
historic site, and the R-2508 military airspace associated with the China
Lake Naval Air Weapons Station. Four of these airsheds are designated as
Class 1 Prevention of significant Deterioration (“PSD”) areas which are
afforded more stringent protection from visibility degradation and impacts
from air quality. The R-2508 military airspace is a sensitive site for
visibility impacts from Owens Lake dust storms because good visibility is

vital for many military operations. Similarly, located within or near to the
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Salton Sea is the Sonny Bono Salton Sea National Wildlife Refuge, Imperial
Wildlife Area, Salton Sea state Recreation Area, the Anza Borrego Desert
Station Park, the Navel Air Facility in El Centro and the Chocolate
Mountain Aerial Gunnery Range to which visibility is also important.

28. I have been at Owens Lake during dust episodes. Attached to
my declaration in Exhibit C-11 are photographs taken showing dust storms
at Owens Lake. Also included in Exhibit C-11 is a DVD that Great Basin
APCD prepared in April 2006 titled “2003 and 2004 Dust Storm
Supplemental Control Areas.”

29, Because of the high concentrations of PM10 caused by
Owens Lake and potential public health impacts, the Great Basin APCD has
established a Particulate Pollution Health Advisory Program for the Owens
Lake area. The Great Basin APCD will issue air pollution health advisories
when dust storms from Owens Dry Lake cause air pollution to exceed
selected trigger levels. Great Basin APCD staff take hourly readings of the
wind speed, wind direction and particulate pollution levels in Lone Pine,
Olancha and Keeler from ambient monitoring stations, on days when high
winds are forecast for the Owens Lake area. Health advisory notices are sent
to schools in the affected downwind communities and to local radio stations,
newspapers, schools, child care facilities, and hospitals. A Stage 1 air
pollution health advisory is issued when hourly particulate pollution levels
exceed 400 microgram per cubic meter (pg/m’). A Stage | health advisory
will recommend that children, the elderly, and people with heart or lung
problems refrain from strenuous outdoor activities in the impacted area. A
Stage 2 air pollution health advisory is issued when hourly particulate
pollution levels exceed 800 pg/m’. A Stage 2 health advisory will
recommend that everyone refrain from strenuous outdoor activities in the
impacted area. The Owens Lake Air Pollution Health Advisory Program is

not intended to replace the need to control the dust problem at Owens Lake,
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but rather is intended to help reduce population exposure and adverse health
effects until dust control measures are in place. Since 2007, the Great Basin
APCD has averaged eight Owens Lake health advisories per year.

30. The Great Basin APCD has established an ambient

monitoring system to determine PM10 concentrations local to both Mono |

Lake and Owens Lake. The ambient monitoring systems provide hourly and
daily PM10 concentrations. Ambient PM10 monitoring is essential to
establish the baseline and monitor improvements as the dust control
measures are implemented. EPA requires ambient monitoring data to
determine whether an area is in attainment or not of the NAAQS.

31. Based on my experience, I believe that the operation of an
ambient air quality system that accurately characterizes the PM10
concentrations around the Salton Sea is essential to understanding the extent
of the PM10 emissions emanating from the exposed Salton Sea shoreline,
establishing appropriate mitigation measures and monitor progress. Further,
if the Imperial County APCD determines that a health advisory program is
warranted similar to the Owens Lake Health Advisory Program, then a real-
time ambient monitoring system around the Salton Sea is required.

32. I understand that since the QSA and water transfers have been
implemented, about 5,000 acres of Salton Sea bed has become exposed. Itis
my experience that 5,000 acres of exposed shoreline has the capability of
producing significant emissions. [ believe there is a immediate need to
monitor and address dust emissions from these newly exposed area so that it
does not become a significant problem. 1 would strongly caution against
disregarding air-quality impacts at the Salton Sea. The quality of the air we
breathe is a serious issue that requires serious attention. Based on the costs
to control Owens Lake, the cost to control the existing 5,000 exposed acres
at the Salton Sea would be over $90 million for construction, and $3 million

per year for operation.
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Stay Conditions Proposed by Imperial County and Air Pollution
Control District

33. I'have been asked to review and comment on the feasibility of
three conditions that are being proposed by Imperial County and its Air
Pollution Control District.

34. The first éondition involves the establishment of a mean sea
level standard (“MSL Standard™) to prevent further decline in the Salton Sea
elevation. Under this condition, an MSL Standard will be established
requiring that the elevation of the Sea not fall below -230.5 ms] (-230.6 msl
thus being in violation). Compliance with the MSL Standard will be
determined by the U.S. Geologic Survey (“USGS”) measurements at the
Westmorland station on the following dates (the “Compliance Dates™) of
each year: January 1, April 1, July 1, October 1. The Air District would
obtain from USGS the msl of the Salton Sea at the Westmorland station, and
within 10 days of each Compliance Date file the information with this Court
and serve it to all of the parties. The timeframes from January 1 to March
31, from April 1 to June 30, from July | to September 31 and from October
1 to December 31 are each considered the “Quarterly Reporting Period.”

35. If the data from USGS shows that the Salton Sea elevation as
measured at the Westmorland station has fallen below -230.5 msl on any
Comphance Date, then during the Quarterly Reporting Period that includes
that same Compliance Date, and subsequent Quarterly Reporting Periods in
which the sea level remains below -230.5, Colorado River water would not
be transferred and instead water would be delivered to the Salton Sea until
such time as the data from USGS shows on a succeeding Compliance Date
that the Sealton Sea is restored to -230.5 msl. No later than the 30th day
following the Compliance Date, Imperial Iirigation [District (“HD>),
Metropolitan Water District of Southern California (‘“MWD™), and San
Diego County Water Authority (“SDCWA™) must file in this Court and
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serve to all of the parties a report describing the measures they have
implemented and intend to implement to bring the Salton Sea level into
compliance with the MSL Standard.

36. The establishment of an MSL Standard is similar in concept
to that imposed by the State Board in Decision 1631 and which the Great
Basin APCD included in the Mono Basin PM10 SIP as a control measure,
Therefore, 1 have experience with the emission reduction potential,
monitoring implementation, and enforcement of similar conditions.
Importantly, control measures aré not incorporated into a SIP unless they are
achievable, enforceable, and reduce emissions. The Great Basin APCD
found the elevation requirement for Mono Lake to meet these requirements.

37. I believe the establishment of an MSL Standard as proposed
will minimize future PM10 emissions resulting from exposed shoreline by
minimizing the amount of shoreline that is exposed in the future,
Compliance with the MSL Standard is based on an independent and reliable
measurement method. A specific corrective action is identified in the event
the MSL Standard is not achieved. Compliance is made transparent by
requiring the information to be filed with the Court and served on the parties,
and thus allowing parties to enforce the standard if the corrective action is
not taken. Therefore, it is my opinion that the proposed condition is feasible
and should be imposed to minimize the potential for increased
concentrations of PM10 while the appeal is being decided.

38. The second condition involves the completion and operation
of the five ambient air quality monitoring stations local to the Salton Sea.
Under this condition, IID must ensure the installation of the five ambient air
quality monitoring stations described in the Cooperative Agreement between
IID and the Air District dated May 10. 2009 (“Cooperative Agreement”) is

completed and the stations are operating.
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39. It is my experience that a monitoring system that accurately
monitors PM10 emissions from lakebed sources is essential to assessing
seabed emissions, determining contributions of seabed emissions to
violations of the NAAQS, and developing the best and most effective control
strategy. Therefore, it is my opinion that imposing a condition that requires
the completion and operation of the five ambient air quality monitoring
stations local to the Salton Sea is appropriate and warranted.

40. The second condition involves a requirement that 1ID
implement Mitigation Measure AQ-7(4)(a) from the Transfer Environmental
Impact Report (“EIR”) to minimize emissions associated with the recently
exposed shoreline.  Specifically, Transfer EIR Mitigation Measure AQ-
7(4)(a) for the Salton Sea states: “Implementing feasible dust mitigation
measures. This includes the potential implementation of new (and as yet
unknown or unproven) dust control technologies that may be developed at
any time during the term of the Proposed Project.” As written, it is my
opinion that this mitigation measure is not specific enough to be
implemented and requires more definition. Therefore, in my opinion, it is
essential that the condition require IID to identify the specific actions that it
will take by certain dates to implement AQ-7(4)(a) (the “AQ-7 Plan™).

41. In my experiences at Mono Lake and Owens Lake, the Air
District must be involved in developing, overseeing and approving local
plans so that they reduce PM10 emissions and comply with state and federal
Clean Air Act requirements. Thus, in my opinion, I believe it is important
for the IID to submit the AQ-7 Plan to the Air District for its approval. It is
also my experience that there is a need for on-going monitoring and
reporting on progress towards implementing any PM10 plans. Thus, in my
opinion, the condition should require that 11D file a status report with the
Court and serve it on all parties periodically while the stay is in place

detailing the actions it is taking to comply with this condition.
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42, Great Basin APCD obtains funding from the City of Los
Angeles Department of Water and Power for its role in overseeing air quality
programs at Mono Lake and Owens Lake. The Air District will need
adequate funding for air monitoring stations at the Salton Sea, and also for
its role in developing, overseeing and approving local plans, and also
evaluating monitoring and reporting of emissions.

I declare under penalty of perjury under the laws of the State of
California that the foregoing is true and correct and that this declaration was

executed this'Z_‘\E” day of March, 2010, at Bishop, California.

Theodore D. Schade
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RESUME OF
THEODORE D. SCHADE, P.E.

1626 Paiute Circle, Bishop, California 93514
(760) 872-3419 tschade@gbuapcd.org

CURRENT FOSITION

Since 1990, Air Pollution Control Officer (2004 - 2010), Senior Projects Manager
(2000 - 2004) and Project Manager (1990 - 2000) for the Great Basin Unified Air
Pollution Control District in Bishop, California. Responsible for enforcing air pollution
control laws in California’s Inyo, Mono and Alpine Counties. Also responsible for
planning, designing, implementing and managing District fugitive dust mitigation
research projects and dust control measures on Owens Dry Lake.

While working for Great Basin, I have been in charge of PM-10 control measure
research and development at Owens Lake and helped write the Owens Valley PM-10
State Implementation Plan (SIP) and Environmental Impact Report. I currently oversee
the City of Los Angeles’ implementation of PM-10 control measures on Owens Lake
and monitor their compliance with the SIP requirements. My duties also include
research to improve the efficiency of the SIP-approved PM-10 control measures.

WORK HISTORY

GREAT BASIN UNIFIED AIR POLLUTION CONTROL DISTRICT, BISHOP, CALIFORNIA

AIR POLLUTION CONTROL OFFICER, 2004 - 2010, SENIOR PROJECT MANAGER, 2000 -

2004; PROJECTS MANAGER, 1990 - 2000
Responsible for enforcing air pollution control laws in three California counties.
Manage an agency of 26 employees. Plan, implement and manage fugitive dust
mitigation research projects at Owens Dry Lake. Civil engineering design and
construction management of improvements for mitigation projects. Regulatory
oversight of large-scale dust mitigation projects.

WILLDAN ASSOCIATES, SAN DIEGO, CALIFORNIA
DIVISION MANAGER, 1986 - 1990
Provided assistance to local government agencies in Orange and San Diego
Counties in the areas of public works engineering, municipal planning, land
development and public finance.

CIT'Y OF SAN CLEMENTE, SAN CLEMENTE, CALIFORNIA
CITY ENGINEER, 1986; PROJECT ENGINEER, 1980 - 1985
Advanced through city engineering department to become head of city engineering.
Performed water, wastewater, public works and land development engineering,
planning, design, construction management and administration.

EDUCATION

B.S. CIVIL ENGINEERING — ENVIRONMENTAL ENGINEERING
UNIVERSITY OF NOTRE DAME
Notre Dam:e, Indiana

M.S. CiVIL ENGINEERING — WATER RESOURCES ENGINEERING
CALIFORNIA STATE UNIVERSITY, LONG BEACH
Long Beach, California

Rev, 3/2010
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THEODORE D. SCHADE — PAGE 2

PROFESSIONAL REGISTRATION

STATE OF CALIFORNIA REGISTERED PROFESSIONAL ENGINEER
Discipline: Civil Engineering
Registration Number: 37164
Registration Date: 1984
PROFESSIONAL AFFILIATION AND TRAINING
AMERICAN SOCIETY OF CIVIL ENGINEERS

AIR AND WASTE MANAGEMENT A SSOCIATION

CALIFORNIA AIR RESOURCES BOARD AIR QUALITY TRAINING PROGRAM — 1992

COMMUNITY SERVICE
INyO COUNTY ANIMAL RESOURCES AND EDUCATION (ICARE) — 1996 to 2010
President and co-founder of local non-profit animal welfare organization providing

low-cost spay/neuter services to Inyo County residents and encouraging pet
adoptions from the Inyo County Animal Shelter.

MEADOWCREEK MUTUAL WATER COMPANY — 1992 to 2000
Vice-president and treasurer of local water company serving over 250 residences
and businesses in the north Bishop area.

BiSHOP AREA LAND AND WATER ADVISORY COMMITTEE — 1997 to 1999
Member (1997 and 1998) and Chairman (1999) of local advisory group set up by
Inyo County Board of Supervisors to recommend land and water decisions related to
County’s water agreement with the City of Los Angeles.

ROUND VALLEY SCHOOL SCIENCE FAIR JUDGE — 1992 to 1994
OWENS VALLEY SCHOOLS COUNTY-WIDE SCIENCE FAIR JUDGE — 1994 to 2010

Rev. 372010
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California State Water Resources Control Board Hearing Regarding Salton Sea
Testimony of Theodore D. Schade, Great Basin Air Pollution Control District

My name is Theodore D. Schade. I am a registered professional civil engineer and the
Senior Project Manager for the Great Basin Air Pollution Control District in Bishop,
California. I have spent the last eleven years studying dust emissions from Owens and
Mono Lakes and have helped to develop and implement plans to reduce those emissions.

This is the second time I have testified in front of the Water Board regarding water
diversions and their potential impact on a California inland salt lake. In 1994, 1 testified
regarding the City of Los Angeles’ request to divert water destined for Mono Lake
(SWRCB 1994, §6.4). Los Angeles’ diversions at Mono Lake since the 1940s had caused
previously flooded portions of the Mono Lake bed to become exposed and large dust
storms were occurring that caused exceedances of the Federal Ambient Air Quality
Standard for particulate matter (PM-10). T was asked to analyze a number of possible
engineering solutions that could be applied to these exposed areas to prevent or at least
reduce the dust emissions. The conclusion that we came to for the fragile and important
Mono Lake ecosystem was that the only feasible solution to the air quality problem was
to raise the lake level high enough to resubmerge the emissive lake bed such that the
Federal Standard was met. Thankfully, the Water Board made the right decision and
required Los Angeles to raise the level of Mono Lake high enough to prevent these dust
storms. This “air protecting” lake level is also high enough to protect the wildlife that
depends on the lake. Your decision at Mono Lake was based on an extensive air quality
modeling effort. Emissive areas of the lake bed were mapped and two air quality models
were prepared. The Water Board felt confident that by raising the water level about 16
feet, the Federal PM-10 Standard would be met. The level of Mono Lake has slowly risen
over the last eight years and the severity of the dust storms has been reduced. But the
PM-10 Standard will not be met until the lake rises to its tarpet level.

But I am not here today to talk about Mono Lake; you made your decision there in 1994.
I am here to draw a few parallels between the Salton Sea and another of California’s
inland saline lakes—the Owens Lake. If these two inland seas are as alike as I believe
they may be, the decision to divert water destined for the Salton Sea could have
enormous adverse impacts on the air quality of the Imperial and Coachella Valleys. So,
please bear with me while I speak about Owens Lake; you will see that so much of what
has been leamed there is applicable to the questions before you regarding the Salton Sea,

I have been working on the dust problem at Owens Lake since September 1990. I have
studied the geology, hydrology, biology, archaeology, history and of course meteorology
and air quality of Owens Lake. I would claim that I know as much about Owens Lake as
anyone, '

In the late 1800s, Owens Lake was one of the largest natural lakes in California. It i§ a
basin lake, which means it has no outflow; its size is determined by the amount of fresh

water that flows in every year balanced with the amount of water that evaporates. And
because there is no outlet, it is a saline lake; the minerals that dissolve from the rocks of
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the Sierra and White/Inyo Mountains upstream are transported to the lake and then left
behind when the fresh water evaporates. With a surface area of more than 110 square
miles (GBAPCD 1997, pg. 3-52) and an average depth of 20 to 30 feet, Owens Lake
supported two steamships transporting silver ingots from the mines in the Inyo Mountaing
destined for the growing city and port of Los Angeles (GBAPCD 1997, pg. 3-162). With
regard to wildlife, an early settler reports that the lake was once “alive with wild fowl,
from the swift flying Teel to the honker goose... Ducks were by the square mile, millions
of them. When they rose in flight, the roar of their wings... could be heard on the
mountain top at Cemro Gordo, ten miles away.,.” (Kahrl 1982, pg. 35). Very much like
Mono Lake, the wildlife at Owens Lake sustained itself on billions of insects; at about
three times the salinity of seawater, the lake was too salty for fish. But, Owens Lake’s
fate was sealed in 1913 when the City of Los Angeles completed construction of the Los
Angeles Aqueduct. This marvel of modem engineering intercepted the Bastern Sierra
snowmelt that previously kept Owens Lake full and diverted the water south 223 miles to
the growing City of Los Angeles. By the mid-1920s, Owens Lake had all but
disappeared; with no significant input of water and evaporation rates of over five feet per
year, the lake became a lifeless, hypersaline brine pool that, depending on rainfall, varies
in size from zero to about 40 square miles (GBAPCD 1997, 3-52).

With the lake nearly gone, over 60 square miles of saline lake bed was suddenly exposed.
As the salt water evaporated, salt deposits were Jeft behind. The mix of salts and fine
sediments has created a very dynamic surface. Every year, rainwater dissolves the salt
and as the water evaporates, a salt crust is left behind. If the salt crust is formed during
warm weather, the salt crystals cement the soil particles together and the surface is very
hard and resistant to wind erosion. However, if the crust forms during the cool or cold
"winter weather, an efflorescent crust is formed that is very soft and subject to wind
erosion (St.-Amand 1987). The resulting dust storms of fine salt and soil particles truly
have to be seen to be believed—the largest dust storms in the U.S. occur at Owens Lake
(Rehets).

Before addressing the levels of air pollution caused by the dried bed of Owens Lake, it is

necessary to briefly address the air pollutant known as PM-10, what the standards are and
why it is a health risk. The following summary of particulate matter air pollution is taken

from the Water Board’s Mono Lake decision (Decision No. 1631).

The term “ambient air quality” refers to the atmospheric concentration of a specific
compound or material present at a location that may be some distance from the source of
the pollutant emissions. During the 1980s, air quality standards for particulate matter
were revised to apply only to “inhalable” particles with a size distribution weighted
toward particles having aerodynamic diameters of 10 microns or less. This is where the
term PM-10 comes from. The PM-10 standard is set to control concentrations of
inhalable-sized fing particles less than 10 microns in size, or about one seventh the
diameter of human hair. The U.S. Environmental Protection Agency uses health risk
studies to establish the PM-10 standard; the standard is based on potential impacts to
buman health.

0157

520450



PM-10 sized particles are small enough to be inhaled deep into the lower respiratory
tract. When breathing through the nose, few particles with an acrodynamic diameter
larger than 10 microns reach the lower respiratory tract. People who live in or visit ateas
exposed to elevated levels of PM-10 are at risk.

Federal standards for PM-10 have been set for two time periods: a 24-hour average and
an annual average of 24-hour values, The federal “National Ambient Air Quality
Standards™ (NAAQS) for PM-10 are:

150 miicrograms per cubic meter (ng/m?) as a 24-hour average; and 50 pg/m® as
.an annual arithmetic mean.

Exposure to PM-10 levels above the federal standard may cause sensitive individuals to
experience varying degrees of breathing difficulties, some of which may linger beyond
the exposure period. In some cases, breathing difficulties due to PM-10 exposure may
cause asthma attacks or even contribute to an individual’s death. Other health effects,
such as eye and nasal irritation, may also occur. The most sensitive population inclades
children, the elderly and people with respiratory problems, heart disease or influenza,
(SWRCD 1994, §6.4.2)

The ‘emissive surfaces that form on Owens Lake make it the largest single source of air
pollution in the United States. It is the largest source in terms of total tons of air
pollutants emitted per year and in terms of the levels of Standard exceedances. According
to the Federally-approved attainment plan for the Owens Valley, the Owens Lake bed
emits as much as 290,000 tons of PM-10 per year (GBAPCD 1998, pg. 4-2). That is
about 580 million pounds of fine particulate matter or enough to fill a football field over
100 feet deep every year. Peak 24-hour PM-10 levels as high as 20,750 pg/m:? (138 times
the Standard) have been measured at a publicly accessible hot spring near the historic
shore of Owens Lake and 3,928 pg/m? (26 times the Standard) in the town of Keeler on
the eastern edge of the lake bed. High exceedances also occur frequently. In 1999, for
example, of the top ten 24-hour PM-10 levels measured in the entire U.S., nine occurred
at Owens Lake—the tenth occurred in the Imperial Valley at Calexico. Similar high
exceedances occur at Owens Lake every year (GBAPCD 1998, pg. 3-8 and USEPA).

One of the reasons that Owens Lake is so dusty is that it is one of the youngest dry lakes
in the world. Its youth is what makes it different from the scores of other dry lakes found
in the western United States. The other dry lakes in the Great Basin have been dry for
hundreds to thousands of years; they have had time to naturally stabilize. Owens Lake
has been dry for less than a century; it is still in a very dynamic state. Given time, perhaps
hundreds of years, Owens Lake would stabilize; we see signs of natural stabilization

. processes occurring. However, we cannot wait for hundreds of years—the Federal Clean
Alr Act requires the Owens Lake dust to be controlled by the end of 2006 (GBAPCD
1998, pg. S-1).

But, I am pleased to report that the dust at Owens Lake is in the process of being
controlled. In 1998, the City of Los Angeles and the Great Basin Air Pollution Control
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District entered into an historic agreement that provides for the dust problem to be solved
by the 2006 deadline. Based on over a decade of research and testing, Great Basin
developed a plan that allows Los Angeles to install any combination of three control
measures on the areas of the exposed lake bed that emit dust. The allowable control
measures include: shallow flooding, managed vegetation and gravel blanket, Shallow
flooding simply spreads a thin sheet of water over the emissive area. Managed vegetation
uses techniques developed by Great Basin to reclaim the saline soils and establish a
protective cover of salt-tolerant saltgrass (Distichlis spicata) using drip irrigation
technology. Gravel blanket is a four-inch thick layer of very coarse gravel that armors the
surface and prevents the capillary rise of salt crystals (GBAPCD 1997, Ch. 2 and 1998,
Ch. 8).

All three approved dust control measures attempt to mimic natural processes that are
occurring on Owens Lake. Natural seeps and springs along the historic lakeshore keep the
surface wet and non-emissive in many small areas. If the natural seep waters are fresh
enongh, they may flush the salts from the soil-—this allows saltgrass vegetation to
establish naturally. Where very coarse soil particles oceur, such as near the inlet of the
Owens River, the fine clay and silt soils are blown away and the coarse sand and gravels
are left behind which help to armor the surface (GBAPCD 1997, Ch. 2). A number of
non-nature minticking control measures have also been tested over the years, including:
sprinklers, sand fences, soil tilling, soil compaction and many chemical stabilizers. These
either failed outright or would be unfeasible to implement on'the enormous scales needed
at Owens Lake (GBAPCD 1997, Ch. 7).

The City of Los Angeles started the first phase of large-scale dust control measure
implementation in the fall of 2000. Their initial project was a $75 million, 8,600 acre
(13.5 square mile) shallow flood project that they completed in January 2002, just three
months ago. Although it is too early to quantify the success of this first effort, Great
Basin staff feels that the Phase 1 Shallow Flood Project has cut lake bed emissions by
about 30 percent. The peak PM-10 levels that we see in Keeler during this time of year
have been much less than typical.

Because Great Basin’s agreement with Los Angeles requires 16.5 square miles of the lake
bed to be controlled before the end of 2003, Los Angeles has immediately moved on to
the second phase of the solution. They are currently constructing an $82 million, 3,500
acre (5 square raile) project that combines drip irrigated saltgrass with shallow flooding.
The project will be planted with about 110 million saltgrass plants this spring through
summer and the plants will be large enongh to control dust to the level necessary to meet
the PM-10 Standard in about two years.

Great Basin estimates that the two dust control projects currently underway will reduce
dust levels by between 50 to 75 percent. However, with peak levels well above 15,000
pg/m? and the Standard at 150 pg/m?, the dust levels must be reduced by 99 percent
before the work is done. The total acreage the will need controls before the end 0f 2006
will not be known unitil late 2002, but we estimate that it will be between 25 and 35
square miles. Based on a cost of over $8 million per square mile for the first two phases,
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the entire project should cost between $200 million to $300 million when it is cdmpleted
in 2006. (LADWP)

The Owens Lake dust control will also have a cost in terms of water. On average, about
320,000 acre-feet per year (ac-fi/yr) of water that naturally flowed into Owens Lake is
diverted to Los Angeles (GBAPCD 1997, pg. 7-2). The Environmental Impact Report
prepared for the Owens Lake dust control plan estimates that the final project will remove
about 51,000 ac-fi/yr of water from the Los Angeles Aqueduct for use on the lake bed
(GBAPCD 1997, pg. 4-45). Therefore, to solve the dust problem, Los Angeles will be
able to export about 16 percent less water that they could before they were required to
implement PM-10 control measures. This water has a monetary value. The USEPA
recently developed a value for Los Angeles’ Owens Valley water of $323 per ac-ft

(USEPA 2002). Therefore, the annual cost of the diverted 51,000 ac-ft/yr is about $16.5
million.

Finally, to conclude the discussion of Owens Lake, we cannot blame the City of Los
Angeles for making the Owens Lake disappear. When they decided to sacrifice Owens
Lake and the environment in the Owens Valley for the growth of the emerging City of
Los Angeles, even President Theodore Roosevelt acknowledged that the concerns of the
residents in the Owens Valley were “genuine,” but their concerns “must unfortunately be
disregarded in view of the infinitely greater interest to be served by puiting the water in
Los Angeles” (Kahrl 1982, pg. 140). One hundred years ago, even President Roosevelt
felt that the environment in a remote, sparsely settled valley was not something to be
protected and preserved when it interfered with the continued growth of one of the
nation’s great cities. However, our priorities as a nation have changed since 1906 when
Roosevelt wrote those words. Protection of our environmental resources has become a
priority, especially in remote, sparsely settled places. And we could blame Los Angeles if
they continued to refuse to fix the problem they have caused. But they finally have not
refused; they finally acknowledge that the air pollution from Owens Lake is caused by
their water diversions and they have begun a costly and enormous undertaking to solve
their problem.

Now to the Salton Sea, I believe much of what has happened at Owens Lake could
happen at the Salton Sea, if the Sea’s water supply is simply diverted like Owens Lake’s.
I have been invited down to the Salton Sea three times over the last year and a half by the
Salton Sea Authority and the Salton Sea Science Office to specifically look at the sea and
its potential to emit dust if its level is lowered. I have also reviewed much of the literature
relating to potential dust emissions and have read the sections addressing air quality at the
Salton Sea in the Imperial Irrigation District’s Water Transfer Project EIR/EIS. What 1
have seen at the Salton Sea and what I have read in the EIR/EIS concems me. Although
there are a number of differences between the two lake basins, I believe there are enough
close similarities for my concem. The EIR/EIS inadequately addresses the potential
problems—it devotes less than three pages to the potential air quality impacts—and
concludes that there would be potential significant unavoidable environmental impacts,
but it provides no real mitigation measures. The EIR/EIS admits that the proposed water
transfer would cause about 50,000 acres (78 square miles) of sea bed sediments to be
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" exposed and that this newly exposed area would have the potential for dust suspension.
But it goes on to say that the many variables “prevent any reasonable quantitative

estimate of emissions and associated impacts from the exposed shoreline.” It then goes on
to state that a “qualitative assessment” will be provided (IID 2002, pg. 3.7-34). A
“qualitative assessment” was inappropriate for the Water Board during your Mono Lake
decision; it was also inappropriate for the California Air Resources Board and the

USEPA during the development of the air plans for Mono and Owens Lakes. In those
cases, extensive research, testing and modeling allowed us to reduce the uncertainties in
the many variables that affect dust emissions. With uncertainties reduced, we were able
to construct air quality models that closely matched actual conditions. There is absolutely
no reason why such an effort cannot take place for the proposed Salton Sea sediment
exposure, Even a crude modeling effort would give an indication of the potential
magnitnde of the problem.

The EIR/EIS states that factors such as moisture, dried algal mats, efflorescent salt crust
and the presence of sulfate salts “would inhibit the suspension of dust” (IID 2002, pg.
3.7-34). These are precisely some of the factors that make the dust problem at Owens
Lake so bad. High levels of soil moisture transport saline shallow groundwater to the
surface where the water evaporates and a puffy, emissive salt crust can form (St.-Amand
1987). Algal mnats are often not stable when they dry, crack and curl. Then in addition to
salt and soil, the dust contains algae particles. The sodium sulfate salts present form a
very unstable surface when they form at temperatures below about 50 °F (St.~Amand
1987, Fig. 7). This means that stable crusts will form during the heat of summer, but
puffy, unstable crusts will form during the colder temperatures of winter, when winds .
typically are stronger and more frequent. :

The EIR/EIS also states that the “low frequency of high wind events...would inhibit the
suspension of dust.” Then in the next paragraph, “On occasion, existing concentrations of
PM-10 in the Salton: Sea area violate national and state arnbient air quality standards”
(D 2002, pg. 3.7-34). These violations are caused by the wind. The Salton Sea area has
a serious nonattainment status of both the federal and state PM-10 standards (IID 2002,
pg. 3.7-6). And the largest component in the PM-10 emission inventory is “fugitive
windblown dust” (IID 2002, pg. 3.7-13). Great Basin’s research at Owens Lake has
shown that unstable lake bed surfaces typically begin emitting dust at about 17 miles per
hour (7.5 meters per second) (GBAPCD 1998, pg. 4-6). The windrose diagrams in the
EIR/EIS (Figs. 3.7-6 and 3.7-6) (which according to the Imperial County APCD’s
consultant are incorrect) (Moris, pers. comm.) both show that there are winds present
above the typical threshold wind speed used at Owens Lake. Even if these winds are
infrequent, they may well be sufficient to cause dust emissions—Ilocal winds certainly
cause dust emissions elsewhere in the air basin, as evidenced by the emission inventory.
Adding 70 square miles of potentially emissive surface in an area that already
experiences violations of the PM-10 Standard due to wind is not a potential significant
environmental impact to be “qualitatively” explained away.

The EIR/EIS attempts to compare the Salton Sea to Owens Lake and states, “Fortunately,
conditions found to produce dust storms on dry salt lake beds, such as Owens Lake, were
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not found to be present at the Salton Sea.” The document then presents one page of semi-
technical discussion arguing why Owens Lake is not like the Salton Sea. Only one
reference is provided and much of the information is simply incorrect (1ID 2002, pg. 3.7-
34 and 35). With regard to soil chemistry, they argue that because the types of salts are
different at each lake, Salton Sea will not form the unstable crusts found at Owens Lake.
While it may be true that Owens Lake salts tend to form very emissive surfaces, I am not
convinced that the salt crusts that will form on Salton Sea sediments will be completely
stable. The sodium sulfate salts present at Salton Sea can also form emissive crusts under
the correct conditions (the presence of soil moisture and low temperatures). The EIR/EIS
states that “the frequency of high wind events at the Salton Sea is less than at Owens
Lake,” That may be true, but winds strong enough to cause dust emissions must occur at
the Salton Sea. The fact that windblown fugitive dnst makes up the largest component of
the local PM-10 emission inventory means that the wind does blow often enough and
strong enough to make the area nonattainment for the PM-10 Standard. Finally, the
EIR/EIS attempts an argument that the predicted slower rate of Salton Sea recession
“may” allow natural processes to control dust emissions. The development of “relatively
stable dunes” and “relatively stable crusts” are vaguely predicted. This is unsubstantiated
wishful thinking. Owens Lake has been dry for almost 80 years. Natural processes are
acting to stabilize the surface, but we predict they will take on the order of hundreds of
years to make a difference. Air pollution laws do not allow such timeframes.

An issue completely ignored in the EIR/EIS air quality discussion is the possibility of air
toxics that could be contained in the dust. Elevated levels of PM-10 are considered to be
a health risk not because of what the dust is made of, but rather because the very small
particles lodge deeply in our lungs. Toxic materials in the dust only add to the health risk.
Elevated levels of naturally-occurring arsenic and cadmium in the sediment at Owens
Lake increase the lifetime cancer risk from those toxics by 24 per million (GBAPCD
1998, pg. 3-12). Sediment analyses at the Salton Sea indicate that dust emissions there
could potentially contain many more toxic materials, including pesticides and uranium
(LFR Levine-Fricke 1999).

At the 1isk of oversimplifying the many complicated factors that contribute to cause lake
sediment dust storms, I would like to present a crude “quantitative” analysis of the
potential for dust at the Salton Sea. As mentioned above, under the worst case, about 78
square miles (50,000 acres) of lake bed would be exposed if water is diverted from the
sea. This is over twice as much potentially emissive area as Owens Lake’s 35 square
miles (GBAPCD 1998, Ch. 4). Assume that, for all the unsubstantiated reasons presented
in the EIR/EIS, an acre of sediment at the Salton Sea 1s only one-hundredth to one-tenth
(1% to 10%) as emissive as an acre at Owens Lake. This means that instead of peak 24-
hour concentrations of 15,000 to 20,000 pg/m? like those at Owens Lake, the Salton Sea
area would see concentrations of between 300 and 4,000 pg/m?. These potential
concentrations are well above the Federal Standard of 150 pg/m®. No one can say that the
water diversions will not cause a serious air quality problem at the Salton Sea without
much more study, analysis, research, modeling and testing. And if this work indicates
that there could be an air quality problem, a plan to take care of it should be in place
before water diversions are allowed.

0162

520455



In conclusion, in my opinion as an expert in the air quality problems caused by the
diversion of water from saline lakes, the potential air quality impacts of the proposed
water diversions from the Salton Sea present a threat to human health. Yet, the project
proponents do not seriously deal with these potential impacts in the BIR/EIS. They tell us
that there may be significant impacts, yet they make no attempt to quantify the problem
or even suggest solutions to what could become an even bigger problem than Owens
Lake. The Water Board should deny the license allowing water diversions until the
proponents can prove they will not create an Owens Lake for the 21* century,
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PM10 hourly values from the Mono Shore

Tapered Element Oscillating Microbalances (TEOM)

11/20/2009
11/20/2009
11/20/2009
11/20/2009
11/20/2009
11/20/2009
11/20/2009
11/20/2009
11/20/2009
11/20/2009
11/20/2009
11/20/2009
11/20/2008
11/20/2009
11/20/2009
11/20/2008
11/20/2009
11/20/2009
11/20/2009
11/20/2009
11/20/2009
11/20/2009
11/20/2009
11/20/2009

| Hourtnd | _PM10ue/m® |
100 3
200 43
300 51.2
400 489.5
500 279.2
600 28.3
700 68.4
800 48.8
900 3925.9
1000 158782.7
1100 65112.9
1200 48934.9
1300 27119
1400 17544.9
1500 241144
1600 37360.8
1700 35977.2
1800 12047
1900 353.6
2000 2958.6
2100 357894
2200 7525.2
2306 -83.8
2400 98.2
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MONO LAKE BASIN
WATER RIGHT DECISION 1631

Decision and Order Amending Water Right
Licenses to Establish Fishery Protection Flows
in Streams Tributary to Mono Lake and
to Protect Public Trust Resources at Mono Lake
and in the Mono Lake Basin

(Water Right Licenses 10191 and 10192, Applications 8042
and 8043, City of Los Angeles, Licensee)

September 28,1994

STATE OF CALIFORNIA
WATER RESOURCES CONTROL BOARD

diminnians e : 0191




STATE OF CALIFORNIA
STATE WATER RESCURCES CONTRCL BCARD

Tn the Matter of Amendment of the DECISION 1631
City of Los Angeles’ Water Right
Licenses for Diversion of Water
Prom Streams Tributary to Mono
Lake (Water Right Licenses 10151
and 10192, Applications 8042

and 8043)

SOURCE: Lee Vining Creek
Walker Creek
Parker Creek
Rush Creek

COUNTY: Mono
CITY OF LOS ANGELES,

Licensee

et N N e N N N Smt S St Nt St

DECISION AND ORDER AMENDING WATER RIGHT
LICENSES TO ESTABLISH FISHERY PROTECTION FLOWS
IN STREAMS TRIBUTARY TO MONO LAKE AND TO
PROTECT PUBLIC TRUST RESOURCES AT
MONO LAKE AND IN THE MONO LAKE BASIN
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Draft EIR concludes that no state listed or federally listed or
proposed threatened or endangered plants would be affected by any
of the alternatives. In addition, no special-status plants in the
Mono Basin or Long Valley occur in riéarian zones affected by the
project. Two plants 1isted in the California Native Plant
Society inventory of rare and endangered plants could be affected
by an increase in lake level above 6,400 feet. All special-
status plants in the Mono Basin and Long Valley were probably
more abundant in 1940 than today, but they have not béen
adversely affected by changes in streamflow or lake levels.
(SWRCB 7, Vol. 1, PP. 3C-48 to 3C-49.)

In summary, the minimum streamflow and lake level criteria
established in this decision will benefit Mono Lake brine shrimp
and California gulls, may have some beneficial effect on ospreys
and bald eagles, and are not expected to have a significant
adverse impact on any special status species of animals or

plants.

6.4 Mono Basin Aixr Quality

As noted earlier in this decision, the Ccalifornia Supreme Court
ruled that the scenic views of Mono Lake and its shore, and the
purity of the air in the Mono Basin are among the values

protected by the public txrust doctrine. (National Audubon

Society V. Superior Court, 33 Cal.3d at 435, 189 Cal.Rptr. at
356.) The declining water level of Mono Lake attributable to
LADWP diversions has led to severe periocdic dust storms, a
deterioration of air quality in the Mono Basin and violation of
standards set pursuant to the. federal Clean Air Act. As
discussed below, the evidence in the record establishes that
resolution of the air gquality problem will require reduced water
diversions from pre-1989 levels in order to allow the water level

of Mono Lake to rise and cover much of the exposed lakebed area.

LADWP argues that the Legislature "has not granted the SWRCB
authority tc enforce state Or federal statutes involving aix
guality." (LADWP Rebuttal Brief, p. 65.) The fact that the

Legislature has charged othex agencies with primary regulatory
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authority cver air quality, however, does not mean that the SWRCB
should ignore existing or potential air quality impacts of water
diversions. As noted above, the Audubon decision establishes
that air quality is among the values protected by the public
trust doctrine. Moreover, all water diversions in California are
subject to the constitutional prohibition of unreasonable use or
method of diversion of water. (California Constitution, Article
X, Section 2.} It should be beyond dispute that, in a situation
where diversion of water can lead to violation of a public health
based air quality standard, the protection of air quality should
be considered in determining the conditions under which the water
apprepriation is allowed. Statutory restrictions upon the Great
Basin Air Pollution Control District’s jurisdiction to regulate
water diversions cannot logically be interpreted as limiting the
SWRCB's established statutory authority over diversion and use of

water. (Water Code Sections 174, 1200, et seq.)

6.4.1 Effect of Reduced Lake Levels on Air Quality

No ambient air quality monitoring was conducted in the Mond Basin
before 197¢. Therefore, no guantitative data exist to describe
the pre-1941 conditions. The Draft EIR (SWRCB 7, Vol. 2,

pp. 3H-8 to 3H-11 and Appendix N, p. N5-7) reviewed the
historical accounts of the Mono Basin including an 1889 report
titled "Quaternary History cof the Mono Valley, California"“ by
Israel C. Russell (reprinted from the Eighth Annual Report of the
United States Geological Survey, 1889, pp. 267-394). Russell
noted that on windy days Monoc Lake was streaked with alkaline
froth, but his report makes no mention of windblown dust, sand or

salt. (SWRCB 7, Vol. 2, pp. 3H10-3H11l.)

Aerial photocraphs from 1230 (lake elevation approximately 6.420)
and 1940 (lake elevation approximately 6,417} show very narrow
fringes of ~iflcrescent salts along the edges of lagoons near th=
lakeshore- ccatterad small patches cf salt among some sand dunes;
and ne efflorescent salt visible on the narrew strip of barren
sand bordering the north or east shores of the lake. (SWRCB 7.
Vvol. 2, p. 39-9.} The Draft FIR states that the best available

evidence suggasts that major dust storm events were probably rare
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under pre-diversion conditions and. that any dust storms that did
occur would have been dominated by silt, clay, and sand particiles
with only small quantities of salt particles from interstitial
salts and water spray from off the lake. (SWRCB 7, Vol. 2, p.
3H-11.)

As the surface elevation of Mono Lake has fallen from 6,417 feet
at the start of LADWP diversions in 1941 to 6,375 feet in spring
of 1994, increasingly greater areas of former lakebed and lakebed
sediments have bgen exposed ("relicted") forming a white ring
around Mono Lake known as the playa. Under present conditions
with large areas of exposed pléya, strong winds produce dust
storms of varying size.and duration that degrade the ambient air
quality and scenic views of the Mono Basin. The three most
frequent dust emission. source areas are the 1éndbridge (the
exposed playa between the shoreline and Negit Island), the North
Shore and the East Shore. (GRUAPCD A, p. 7-) An additional
emission source area is the emerged western portion of Paoha

Island. (SWRCB 7, Vol. 2, pp. 3H-20 and 21.)

The Draft EIR describes the term "dust storm" and "sand storm" as
episodes of windblcwn particulate matter that significantly
restrict visibility. Dust storms are dominated by particles with
diameters smaller than 100 microns; sand storms are dominated by
particles with diameters larger than 109 microns. (SWRCB 7,

Appendix N, p. N-10.)

The major emission sources of suspended particulate matter in the
Mono Basin are produced by wind erosion of efflorescent salt
deposits and some exposed soils, and sediments. (RT VI, 201:4-
201:12.) FEfflorescent salts form as shallow saline ground water
rises to the surface of permeable sediments through capillary
action and evaporates at the soil surface leaving a highly
erodible salt crust. {GBUARPCD 30, pp. 1, 2, 16, and 17,
photographsi . Efflorescent salt deposits are seldom found on
soil-air incerfaces where the ground water table is more than ten

feet below thne ground surface. {GBUAPCD 30, pp. 1 and 11:
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SWRCB 7, Vol. 2, p. 3H-21.) The major emission sources at Mono
Lake are considered "anthropogenic", a classification which
includes emissions influenced directly or indirectly by human
activity. (SWRCB 7, Vol. 2, p. 3H-6.)

6.4.2 The PM-10 Standard and Human Health

The term "ambient air quality" refers to the atmospheric
concentration of a specific compound oY material present at a
location that may be some distance from the source of the
pollutant emissions. (SWRCB 7, Vol. 2, pp. H-1 and H-2.) During
the 1980s, air quality standards for particulate matter were
revised to apply only to -"inhalable" particles with a size
distribution weighted toward particles having aerodynamic
diameters of 10 microns or less ("PM-10"). (SWRCB 7, Appendix,
p. N-3.) The PM-10 standard is set to control concentrations of
inhalable sized fine particles less than 10 microns in size, or
about one tenth the diameter of human hair. (GBUAPCD A, IXI,

p. 17.) Health risk studies were used to establish the PM-10
standard based on potential impacts to human health.

(RT XII, 9:8-9:22 and 52:6-52:13.)

PM-10 sized particles are small enough to be inhaled deep into
the lower respiratory tract. When breathing through the nose,
few particies with an aerodynamic diameter larger than 10 microns
reach the lower respiratory tract . (SWRCB 7, Appendix, p. N-3.)
People who live in or visit areas exposed to the dust events at

Mono Lake are at xisk.

Federal standards for suspended particulate matter (PM-10) have
been set for two time periods: a 24-hour average and an annual
average of 24-hour values. The federal "National Ambient Air

Quality Standards® (NAAQS) for PM-10 are:

150 micrograms/cubic meter as a 24 -hour average; and
50 micrograms/culic meter as an annual arithmetic mean

(SWRCB 7, Vol. 2, p. 3H-4; RT XII, 9:23-10:3.)
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Dr. M. Joseph Fedoruk, M.D., testified on behalf of LADWP that
there was no evidence that, at the existing lake levels, the
occasional dust storms will have a significant public health
impact in the affected areas. (LADWP 47, Section 6, p. 87.)

Dr. Fedoruk suggested it is likely that individuals in the
affected area will limit their exposure to PM-10 by taking
avertive action, such as going. indoors during the occasional dust
storms. (LADWP 47, Section 6,"p. 88.) After hearing the
description of dust problems experienced by a resident on the
north shore of Mono Lake (NAS&MLC 1F), however, Dr. Fedoruk
agreed that experiences of the type described would constitute a
public health problem. (RT XXIII, 41:10-41:20.)

Mr . Duane Ono of the Great Basin Unified Air Pollution Control
District (GBAPCD), testified that exposure to PM-10 levels above-
the federal standard may cause sensitive individuals to
experience varying degrees of breathing difficulties, some of
which may lingexr beyond the exposure period. In some cases,
breathing difficulties due to PM-10 exposure may cause asthma
attacks or even contribute to an individual’s death. Other
‘health effects such as eye and nasal irritation may also occur.
The most sensitive population includes children, the elderly, and
people with respiratory problems, heart disease or influenza.
(GBUAPCD A, III, p. 16; RT XXIX, 27:20-27:24.) The U.S. Forest
Service is concerned that exposure to dust events poses a
potential health risk to visitors to the Mcno Basin. (RT XXIX,
20:20-20:25.)

6.4.3 Existing Air Quality Conditions

Efflorescent salt deposits at Mono Lake are found along the
northern and eastern shores of. the lake, generally below the
6,390 foot contour. (SWRCB 7, Vol. 2, Figure 3H-20.)
Efflorescent salts which were virtually nonexistent before 1941
cover 4,975 acres or approximately 65 percent of the relicted
lands at lake elevation 6,376 feet. Some of the salts are
noncrystalline powdery deposits highly susceptible to wind

erosion. r'ore often, the salts are crusted but subject to
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disturbance by windblown sand. (SWRCB 7, Vol. 2, p. 3H-2i;
GRUAPCD 7, 17, 18, and 19 (photographs).)

Windblown emissions at Mono Lake vary with season due to snow
cover, precipitation, and crust formation. Generally the dust
episodes occur during the months of April, May, June, November
and December when the surface crust of the playa is thin.
{GBUAPCD 10, pp.- 3 and 5; RT XXIX, 20:9-20:11.) U.S. Forest
Service Exhibit 3 is a video of dust events as seen from the Mono

Lake Visitor Center in the spring of 1993.

Documented dust events have caused short-term air quality
degradation in the Scenic Area which has resulted in exceedences
of the Federal standard for PM-10. However, sampling data
suggest that in Lee Vining (which is normally upwind of the dust
storms), PM-10 concentrations over a 5 year period were extremely
low during all the dust storms. (RT XXIX, 103:1-103:12.) Dust
events have occurred at a frequency and concentration in
violation of the Federal Clean Air Act. (GBUAPCD A, p. 1.)

Mr. Ono testified that GBUAPCD monitoring data at the Simis Ranch
show a statistical average of about 3.2 exceedences per year for
the period 1988 to 1992. (RT XXIX, 53:12-53:19.) The national
ambient air quality standard for PM-10 allows one exceedence or
less per year without regard to how much the level is above the
measured numerical standard of 150 micrograms per cubic meter.
(RT XXIX, 29:2-29:15.) While the air gquality of the Mono Basin
is normally within the standard, there are enough days over the
standard during the three-year period to be in violation.

(RT XII, 14:3-14:8.)

6.4.4 Compliance with Federal Clean Air Act Requirements

Designation as a Nonattainment Area: ©On July 16, 1923, the U.S.

Environmental Protection Agency (U.S. EPA) published a notice of
proposed rulemaking revising the PM-10 designation for the Mono
Basin in the Federal Register. (Vol. 58, No. 135, pp. 38331-
38333.) The U.S. EPA proposed to revise the PM-10 designation
for the Mono Basin from "unclassifiable" to "nonattainment" based

upon recorded violations of the PM-10 NAAQS which occurred on or
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after January 1, 1989. (USEPA 1, p. 1.) The Mono Basin was
designated as a nonattainment area for PM-10 on December 29,
1993. (RT XXIX, 28:11-28:19.)

The Requlatory Framework: The federal Clean Air Act amendments

of 1990 require each state to develop, adopt, and implement a
State Implementation Plan (SIP} to achieve, maintain, and enforce
federal air quality standards throughout the state. These plans
must be submitted to and approved by the U.S. EPA. The NAAQS for
PM-10 sets forth regulations for implementing the regulatory
standards by requiring the development of a SIP to develop
strategies necessary to assure attainment and maintenance of the
PM-10 standard. (USEPA 1, p. 1.) Designation as a nonattainment
area sets up a series of planning and regulatory deadline
requirements for the state and local air pollution control
agencies. By operation of law, the Mono Basin is initially
classified as a moderate nonattainment area. The State must
submit a SIP to U.S. EPA within 18 months that either
demonstrates attainment will occur no later than the end of the
sixth calendar year following the effective date of redesignation
or shows that a demonstration of attainment within that period is
impracticable. (RT XIXI, 5:11-5:22; USEPA 1, p. 3.)

Demonstration of practicable attainment may include the use of

air guality models. (USEPA 1, p. 3.)

If the State does not demonstrate attainment or demonstrates that
attainrment 1is impracticable within six years from the designation
date (December 29, 1993), the Mono Basin will be upgraded to the
serious nonattainment classification by U.S. EPA. This
redesignation provides additional time to attain the standard,
while also triggering additional legal and planning requirements.
A new SIP 1s required within 18 months that demonstrates
attainment as expeditiocusly ‘as practicable, but in no case later
than ten years after the designation to serious nonattainment
area. In a December 16, 1993 letter to GBUAPCD (NAS&MLC 246),
U.S. EPA outlined its understanding-of the general timelines for
the longest period possible for compliance with planning

deadlines and attainment deadlines. The letter states that. if
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the Mono Basin fails to attain PM-10 standards by December 31,
2008, a new SIP would be required that provides for a & percent
reduction of PM-10 emissions per year until the NAAQS is
attained. (NAS&MLC 246, p. 2.) If the State fails to provide an
adequate SIP, U.S. EPA is required to promulgate its own federal
implementation plan to achieve the attainment of the PM-10

standard in the Mono Basin. (RT XII, 6:10-7:7.)

The State has designated the GBUAPCD as the lead agency to,
develop the SIP for the Mono Basin. Once the plan is completed
and approved by the GBUAPCD, it will be forwarded to the
California Air Resources Board {(ARB) for adoption. Once adopted
by ARB, the plan is considered as a SIP which is then forwarded
to the U.S. EPA in accordance with Clean Air Act requirements.
(RT XXIX, 71:11-71:22.)

The GBUAPCD is currently in the process of developing a SIP to

bring the Mono Basin into compliance with the Federal Clean Air
Act. (GBUAPCD A, p. 1.) Mr. Ono testified that the SIP being

developed by his agency must provide reasonable assurance that

the standard would be met with the strategy that is included in
the plan. (RT XXIX, 30:1-30:5.)

Air Quality Medeling: In 1991, the GBAPCD contracted with TRC

Environmental Corporation (TRC) to perform an air quality model

evaluation to assess dispersion modeling techniques for

prediction of PM-10 emissions in the Mono Basin. (GBUAPCD 3,
p- 1.) TRC evaluated the Industrial Source Complex Short Term
(ISCST) model and the Fugitive Dust Mcdel (FDM). The results of

the evaluation were that the FDM outperformed the ISCST overall
and was found to be technically superior for the prediction of
PM-10 concentrations downwind of eroding source areas. In most
instances, however, the predictions of the two models were
similar. (GBUAPCD 3, p. 18; RT XXIX, 34:5-34:25.) Under GRUAPCD
direction, TRC used the Industrial Source Complex-2 model (ISC-
2), which was the U.S. EPA approved dispersion model, to model
PM-10 emissions. The ISC-2 model is routinely used for

regulatory purposes. (GBUAPCD A, I1I, p. 5) A Mono Lake Air
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Quality Modeling Study was conducted to assess the impacts of
windblown PM-10 emissions from the Mono Lake playa at different

levels of the lake. (GRUAPCD 10, p. 1.)

As part of their work on the Draft EIR, Jones and Stokes
Associates also evaluated air quality impacts in the Mono Basin
using a computer model as the most practical method for
developing quantitative air :quality assessments of future
conditions. Jones and Stokes Associates selected the Fugitive
Dust Model (FDM). Modeling procedures and results are presented
in Moéno Basin EIR Auxiliary Report No. 28. (SWRCB 13z.)

Based on the investigations done by the GBUAPCD and Jones and
Stokes Associates, Mr. Ono testified that an average Mono Lake
elevation of 6,392 feet would provide an appropriate level of
protection of air gquality. Mr. Ono also testified that he
believes the 6,390 feet alternative identified in the Draft EIR,
will provide the necessary level of assurance to protect air
gquality. (RT XXIX, 26:2-26:13.) The 6,390 alternative had a
projected median lake elevation of 6,391.6 feet. Mr. Ono stated
that the lake elevation alternatives 6,383.5 feet and lower (as
identified in the Draft EIR} would not satisfy the NAAQS for
PM-10 and would not bring the Mono Basin into attainment.

(RT XXIX, 26:21-26:25.)

Mr. John Pinsonnault, an air quality consultant to LADWP,
acknowledged that during some windstorms there will be exceedence
of the Federal standards at Simis Ranch and Warm Springs, as well
as other areas to the north and northeast of the lake. (RT XITI,
557:2-257:10.) Mr. Pinsonnault also testified that the GBUAPCD
monitoring data provide an excellent picture of the air quality
at the suggested lake elevations of the LADWP plan. (RT XIT,
257:14-257:20.) Mr. Pinsonnault discussed his general concern
with the models used by GBUAPCD and JSA (RT XII, 258:1-261:25),
but acknowledged that use of models is necessary to estimate
concentrations of dust that could exist under certain:conditions.
(RT XII, 257:21-257:25.) Mr. Pinsonnault provided no ‘data or
studies to refute the findings of the GBUAPCD or the Draft EIR.
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Mr. Pinsonnault alsc proposed a theory that as the lake elevation

rises there could be increases in the ground water level that
could cause even dgreater quéntities of efflorescent salt crust to
form at elevations that at the present time do not have salt
crust. (RT XII, 264:23-265:7.) Although he was a member of the
Technical Advisory Group on air quality issues and modeling for
the Draft EIR, Mr. Pinsonnault testified that he had not provided
the EIR contractor with any data or examples from the literature
relating to issues he raised at the hearing. (RT XXIII,
21:7-21:13 and 22:16-22:19.) Mr. Ono testified that there was no
foundation or data to support Mr. Pinsonnault’s theory about
increased efflorescent salt problems at higher water levels,

(RT XXIX, 112:2-112:9.)

Other Potential Air Quality Mitigation Measures: GBUAPCD

Exhibit 23 is a memo dated July 8, 1993 titled "Potential
Mitigations For Mono Lake And Their Engineering Implications.”
The memo evaluates various alternatives to reduce or eliminate
emission source areas found on the relicted playa at Mono Lake.
The options evaluated were vegetation plantings, sand fences,

volcanic cinders or other coverings, and chemical applications.

Dr. David P. Groeneveld, a plant ecologist and principal
investigator for testing vegetation establishment on the saline
Owens Drylake playa, conducted several investigations at Mono
Lake for the GBUAPCD including a study titled, "Mono Lakeshore
Environments: Vegetation Establishment to Control Airborne Dust."

The conclusions of Dr. Groeneveld’s vegetation study were:

1. Zones of poor or absent vegetation establishment on the
eastern shore are constrained by poor ground water quality
and quantity. Without artificial leaching, there will be no
way to establish a vegetation cover that is meaningful for

dust suppression on these zones;

2. Where vegetation is becoming established naturally due to
proximity to seepage zones and springs (e.g., Simon Springs) ,
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artificial planting is not a viable means of accelerating the
process; and

3. Artificial plant establishment was successful in an extended
fetch zone to the east of Simon Springs and has the potential
to significantly reduce blowing dust in this limited area.
This zone lies above the 6,393 foot contour. (GBUAPCD 26,
pp. 1-2.)

Another study by Dr. Groeneveld, "Seeps and Springs Around Mono
Lake That Influence Plant Establishment and Growth," reports that
sones which lacked vegetation establishment around the lake
(particularly the northeast area) coincided with waters of low
‘calcium content, high salinity and potentially phytotoxic
concentrations of boron and arsenic. (GBUAPCD 27, Abstract.)

Dr. Groeneveld testified that, without extensive irrigation using
pumped freshwater to leach those unvegetated saline zones, there
would be no way to enhance vegetation growth to reduce blowing
dust. He believes that condition will probably last tens to
hundreds of years. (RT XXIX, 41:3-41:7.) There was no evidence
provided as to the potential impact to ground water resources of

such an intensive irrigation program.

Mr. Theodore Schade, GBUAPCD Project Manager for fugitive dust
mitigation studies at Owens and Mono Lake, testified that the
GBUAPCD has tested a number of fugitive dust mitigation measures
at Owens Lake. The measures tested at Owens Lake included
sprinkler irrigation, gravel blankets, artificial sand dunes and
chemical sprays. With the exception of the gravel blanket, none
of the measures reduced fugitive dust levels enough to be
considered successful and appropriate for large scale

implementation. (RT XXIX, 42:1-42:25.)

GBUAPCD Exhibit 23 addresses the quantity of material that would
be needed to implement a volcanic cinder or gravel cover program
on the Mono Lake playa. (GBUAPCD 23, pp- 1-2.) The area between
lake elevation 6,383.5 feet and 6,390 feet encompasses a

noncontinuous strip approximately 75,000 feet long between 675
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and 2,000 feet wide, covering approximately 1,600 acres or 2.5
square miles. An estimated six inches of material (1.3 million
cubic yards) would have to be laid over the mitigation area.

This equates to approximately 162,000 dump truck loads (200 per
day for three years) which would be required to move the material
tc the site.

Mr. Schade testified that if a successful engineering mitigation
measure were identified, there would need to be a significant
amount of land disturbance in the construction of the supporting
infrastructure. This infrastructure would likely include new
roads, pipelines, wells, powerlines, fences, sand fences and
barrow sites. The GBUAPCD has not specifically identified any
engineering measures that have a reasonable chance of succeeding
at Mono Lake. (RT XXIX, 44:2-44:18.)

6.4.5 Compliance with the Mono Basin National Forest Scenic Area
Comprehensive Management Plan (CMP)
Section 304 of the 1984 California Wilderness Act (PL 98-425)
established the Mono Basin National Forest Scenic Area (Scenic
Area). 'The Act required preparation of the Comprehensive
Management Plan for the Scenic Area which was approved on
March 16, 1980. (USFS 2, p. 1; RT XXVIII, 15:1-25:4.) The plan
recommends a lake elevation range of 6,377 feet to 6,390 feet
with management near the midpoint of 6,383.5 feet. The plan is
intended to provide management direction for a 10 to 15 year
period, but recognizes there may be a need for modification based
on new information. (RT XXVIII, 15:8-25:25.) Forest Supervisor
Dennis Martin testified that the management direction in the CMP
needs to be reevaluated due to reclassification of the Mono Basin
as a nonattainment area pursuant to the Clean Air Act.
(RT XXVIII, 16:5-16:15.) Mr. Martin further testified that the
USFS was not aware of any proven or feasible methods of physical
mitigation that could be applied to the relicted lands that would
be consistent with the intent of the federal legislation which is
to presexrve the natural scenic beauty of the area. The USFS
recommended that the SWRCB should adopt the 6,390 feet
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alternative to bring the Mono Basin into compliance with the
Clean Air Act. (RT XXVIII, 17:9-17:19.)

6.4.6 Conclusions Regarding Mono Basin Air Quality

The evidence establishes that the Mono Basin is in violation of
the national ambient air quality standard for PM-10 that was
established for protection of human health. The major socurce
areas of PM-10 emissions are relicted lakebed sediments encrusted
with efflorescent salts. Most of the majbr source areas were
exposed due to the declining water level in Mono Lake caused by
LADWP’s diversion of water from the tributary streams. The only
feasible method of reducing the PM-10 emissions sufficiently to
come into compliance with the national ambient air quality
standards is to increase the water elevation of Mono Lake and
submerge much of the exposed emission source area. The SWRCB
recognizes that there is a degree of uncertainty inherent in
predicting future air quality conditions based on the type of
computer modeling results presented at the hearing. Nonetheless,
the computer modeling results presented are the best evidence
currently available of what is needed to come into compliance
with applicable air quality standards. Increasing the water
elevation of Mono Lake to an average level of 6,392 feet would
provide a reasonable assurance of establishing compliance with
the national ambient air quality standard for PM-10. Improving
air quality at Mono Lake by reducing the severity of periodic
dust storms in the Mono Basin would also protect the views and

scenic resources for which the Mono Basin is widely known.

6.5 Visual and Recreational Resources

6.5.1 Visual Characteristics of the Mono Basin

Historical Overview: Many early visitors to the Mono Rasin have

described their impressions of the lake and the landscape.
(SWRCB 13%, pp. 3-5; SWRCB 7, Vol. 2, pp. 3I-1 to 3I-6.) John
Muir described the Mono Basin as "A country of wonderful
contrasts, hot deserts bordered by snow-laden mountains, cinders

and ashes scattered on glacier-polished pavement, frost and fire

working togethexr in the making of beauty." (SWRCB 13x, pp. 2-3.)
In contrast, Mark Twain wrote in Roughing It: "“Mono Lake lies in
132.

0210



Consistent with the reasonableness and public trust doctrines,
LADWP’s water right licenses should be amended to provide a
reasonable assurance of maintaining an average water elevation at
or above 6,386 feet in order to cowply with the water quality

standards for Mono ‘Lake.

In reaching a decision on the criteria governing water diversions
under LADWP’s licenses, the SWRCB has considered the salinity
standard for Mono Lake established in the basin plan, the federal
antidegradation policy, and the antidegradation policy
established in SWRCB Resolution No. 68-16. The water diversion
criteria discussed in Section 6.8 of this decision will result in
reducing the salinity of Mono Lake to a level consistent with
those standards and policies.

6.7 Conclusions Regarding Desired Lake Level for Protection of

Public Trust Resouxces

The instream flow requirements for restoration and maintenance of
fish in the four diverted streams are discussed in Sections 5.0
through 5.5 above. Computer modeling results using the LAAMP
model (Version 3.31, SWRCB 49) suggest that establishing the
specified instream flows (without any additional water that may
be needed to raise the water level of Mono Lake) would:

(1) cause the water level of Mono Lake to reach 6,390 feet in
roughly 29 to 44 years depending on the assumptions which are
made regarding future hydrology; and (2) result in total inflow
to Mcono Lake sufficient to maintain an eventual lake level of
approximately 6,388 feet to 6,350 feet for the 50-year period
after a lake level of 6,391 feet is reached, depending upon

future hydrology.

As discussed in Sections 6.4 through 6.4.6, the record indicates
that compliance with federal air quality standards will reguire
an average water level of approximately 6,392 feet in order to
submerge a sufficient portion of the playa to reduce the blowing
of PM-10 particles to within applicable limits. In addition, the
evidence discussed in Section 6.3.7, indicates that restoration

of all or nearly all of the waterfowl habitat which has been lost
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since 1941 would require a lake level over 6,405 Ifeet. However,
some waterfowl habitat would be restored at 6,390 feet and there
are opportunities for restoration of additional waterfowl habitat
through various mitigation measures identified in the Draft EIR

and hearing record.

2 lake level of 6,405 feet would not be consistent with the
objectives of preserving public access to the most frequentiy
visited tufa sites and continuing to make tufa structures at Mono
Lake widely and conveniently accessible to public view. In
addition, restricting diversions by LADWP to the extent necessary
to reach and maintain a water jevel above 6,405 feet as
recommended by the NAS&MLC would result in even greatex
restrictions upoh the diversion and use of water for municipal

and power needs.

In determining the most appropriate water level for protection of
public trust resources at Mono Lake, the SWRCB recognizes that
there is no single lake elevation that will maximize protection
and accessibility to all public trust resources. In addition,
variations in hydrology are such that there will continue to be
fluctuations in the water level of Mono Lake regardless of what

target lake level is selected.

Based on the evidence discussed in previous sections, the SWRCB
concludes that maintaining an average water elevation sufficient
to result in compliance with federal air quality standards will
also provide appropriate protection to public trust resources at
Mono Lake. The record indicates that an average watexr elevation
of 6,392 feet would be consistent with protection of a number of
important public trust resources including: air quality in the
Mono Basin; water quality in Mono Lake; the Mono Lake brine
shrimp and brine fly which provide food for migratory birds;
secure, long-term nesting habitat for California gulls and other
migratory birds; easily accessible recreational opportunities for
the large number of visitors to the Mono Lake Tufa State Reserve;
and the panoramic and scenic views which attract many people to

the Mono Basin.
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6.8 Criteria for Requlating Water Diversions in Order to Reach

and Maintain Desired Lake Level

Transition Period: To reach and maintain a water elevation

sufficient to protect the public trust. resources discussed above
while allowing water diversions to the City of Los Angeles under
appropriate conditions, LADWP’s water right licenses should be

amended to limit diversions in the following respects until the

water level of Mono Lake reaches 6,391 feet:

1. No diversions of water unless fish flow reguirements are met:

The minimum flows needed to restore and maintain the pre-1941
fisheries to the four affected streams are specified in
Sections 5.0 through 5.4.4 above. Diversion of water under
LADWP’s licenses should be allowed only when the required
flows for fishery protection are met. The licenses should
also require LADWP to release water for channel maintenance
and flushing purposes:in accordance with previously addressed

requirements.

2. No diversions until a lake level of 6,377 feet is reached:

No diversions of water should be allowed under LADWP’'s water
right licenses any time that the water level in Mono Lake 1is
below or is projected to be below 6,377 feet during the
runoff year of April 1 through March 31.*%

3. Diversions allowed at lake levels above 6,377 feet and below

6 380: If the water level of Mono Lake is expected to remaln

at or above 6,377 feet throughout the runoff year of April 1
through March 31 (based on the May 1 runoff projections and
any subsequent projections that LADWP makes), then LADWP
would be allowed to divert up to 4,500 acre-feet per year for

the purposes of use specified in its licenses.

14 1his level is the bare minimum elevation necessary to provide protection
to gull habitat on Negit Island, Twain islet, and Java islet. Prohibiting all
diversions at lake levels below 6,377 feet also will provide approximately a
nine-foot buffer above the lake level of 6,368 feet at which signifcant
additional incisicn and permanent damage to stream channels near Mono Lake would
occur. (NAS&MLC 1 AF, pp. 3-4.)
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4. Diversjons allowed between lake levels at or above 6,380 feet

and below 6,391 feet: At water levels in Mono Lake at or

above 6,380 feet and less than 6,391 feet, LADWP would be

allowed to divert up to 16,000 acre-feet pexr year under its
licenses.

5. Reconsideration of water diversion criteria if lake level

does not reach 6,391 feet in 20 years: 1In the event that the

water level of Mono Lake has not reached 6,391 feet by
September 28, 2014, the SWRCR will hold a hearing‘to consider
the condition of Mono Lake and the surrounding area and will
determine if further revisions to the licenses are

appropriate.

After Transition Period: 'Once a lake level of 6,391 feet is
reached, diversicns under LADWP’s licenses should be allowed in

accordance with the following criteria:

1. No diversions allowed at lake levels below 6,388 feet: Once

the water level of Mono Lake has reached an elevation of
6,391 feet, no diversions would be allowed at any time the
water level falls below 6,388 feet.

2. Diversions allowed at lake levels between 6,388 feet and

6,391 feet: Once a water level of 6,391 feet has been
reached, diversions by LADWP would be limited to 10,000 acre-
feet per year any time that the water level is at or above
6,388 feet and below 6,391 feet, provided that fishery
protection flows and channel maintenance and flushing flow

regquirements are met.

3. Diversions allowed at lake levels at or above 6,391 feet: At

lake levels at or above 6,391 feet on April 1, LADWP may
divert all available water in excess of the amount needed to
maintain the required fishery protection flows and the
channel maintenance and@ flushing flows up to the amounts

otherwise authorized under LADWP’s licenses.
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For purposes of the water diversion criteria specified above, the
- water level of Monmo Lake would be measured on April 1 of each
year, and the limitations on water diversions would apply for the
oneé year period of April 1 through March 31 of the succeeding

vear.

The water diversion criteria specified above are based on:

(1) the legal requirement to provide fishery protection flows;
(2) the need to reach a lake level that is consistent with
protection of public trust resources in the Mono Basin in a
reasonable amount of time; and (3) the constitutional mandate to
maximize the reasonable and beneficial use of water and avoid
unnecessary or unreasonable restrictions upon the waterx
diversions serving the municipal needs of Los Bngeles. The
feasibility of the specified water diversion criteria in view of
the effects on Los Angeles’ water and power supply is discussed

later in this decision.

Computer modeling using Version 3.31 of the LAAMP model indicates
that, assuming a repeat of 1940 through 1989 hydrology, the above
criteria would result in Mono Lake: reaching an elevation of 6,390
feet in approximately 28 years.® The water level would be
expected to reach 6,392 feet in approximately two more years.
Using an assumed future hydroclogy based on a "rolling average" of
the hydrologic years 1940 through 1989 would result in reaching a
lake level of 6,390 feet in approximately 18 years. Computer
modeling f{(using 1940 through 1989 hydrology) indicates that the
above diversion criteria would result in maintaining an average
lake level of approximately 6,392.6 feet during the next fifty
year period after an elevation of 6,391 feet is reached. The
water level should remain above 6,390 feet approximately 90

percent of the time.

15 phis conclusion does not take into account the additional provision

under the previously specified criteria that if an elevation of 6,391 feet 1s not
reached in 20 years, the SWRCB will hold a hearing to consider the condition of
rhe lake and the surrounding area, and will determine if any further revisions to
ADWP’s licenses are appropriate.
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In projecting the expected effects of the diversion criteria
specified above on the future water level in Mono'Lake, the SWRCB
is keenly aware of the limitations of computer modeling
hydrologic systems and the probability that future hydrologic
conditions may differ significantly from historical conditions.
If there were a series of extremely wet years, for example, Mono
Lake could reach an elevation of 6,391 feet in much less than 20
years. Similarly, an extended series of very dry years could
lengthen the period before 6,391 feet is reached. Under the
circumstances, there is limited value in attempting to fine tune

computer model projections of inherently uncertain conditions

many years in the future. If future conditions vary
substantially from the conditions assumed in reaching this
decision, the SWRCB could adjust the water diversion criteria in
an appropriate manner under the exercise of its continuing

authority over water rights.

7.0 BENEFICIAL USES SERVED BY WATER DIVERSIONS

7.1 Use of Mono Basin Water for Municipal Purposes

As discussed previously, the Court of Appeal decisions in the
Cal Trout cases establish that water needed to protect fish in
the four diverted streams is not available for diversion by
LADWP. 1In determining the extent to which additional
restrictions should be placed on LADWP’'s water right licenses for
protection of other public trust resources, the SWRCB is
compelled to consider the feasibility of those restrictions in
view of the other beneficial uses made of the water diverted.
The primary beneficial use of water exported from the Mono Basin
is to serve the municipal needs of the City of Los Angeles.
Sections 7.1.1 through 7.1.4 address present water use and water
supplies for Los Angeles, the expected water supply impacts of
this decision, and the expected impacts of this decision on the

water guality in Los Angeles.

7.1.1 Present Water Use and Water Supplies for the City of Los
Angeles
Water use in Los Angeles varies on a seasonal and yearly basis in

response to climatological conditions. Demand is higher in
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Pending completion of that plan, it is not feasible for the SWRCB
to establish operations criteria for Grant Lake. The need to
establish the fishery protection flows and wéter diversion
criteria to protect other public trust resources are overriding
considerations which justify adoption of this decision despite
potential adverse impacts on recreation at Crowley Lake and Grant
Lake.

9.0 SUMMARY AND CONCLUSIONS

The City of Los Angeles’ watexr diversions from the Mono Basin
were authorized over fifty years ago when protection of
environmental and public trust resources was viewed very
differently than today. Los Angeles’ ekport of water from the
Mono Basin has provided a large amount of high quality water for
municipal uses, but it has also caused extensive environmental
damage. In 1983, the california Supreme Court ruled that the
State Water Resources Control Board has the authority to
reexamine past water allocation decisions and the responsibility
to protect public trust resources where feasible.? Later
decisions by the California Court of Appeal emphasized the legal
priority attached to providing instream flows for fishery

protection.

Based on examination of the public trust resources of the Mono
Rasin, consideration of the flows needed for protection of fish,
and consideration of the impacts of this decision on the water
available for municipal use and power production, the SWRCB
concludes that the water right licenses of the City of Los
Angeles should be amended in several respects as discussed in
detail in previous sections of this decision. The necessary
jicense amendments include establishment of minimum instream
flows for protection of fish in the streams frow which LADWP

diverts water, as well as periodic higher flows for channel

23 The order which follows amends LADWP’s water right licenses to

smeciude the SWRCB's standard permit and license term regarding continuing
authority.
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maintenance and flushing purposes similar to what occurred under
natural conditions.

This decision also amends Los Angeles’ watexr right licenses to
include specified water diversion criteria which are intended to
gradually restore the average water elevation of Mono Lake to
approximately 6,392 feet above mean sea level in order to protect
public trust resources at Mono Lake. Among other things, the
ijncreased water level will protect nesting habitat for_California
gulls and other migratory birds, maintain the long-term

productivity of Mono Lake brine shrimp and brine fly populations,

maintain public accessibility to the wost widely visited tufa
sites in the Mono Lake Tufa State Reserve, enhance the scenic
aspects of the Mono Basin, lead to compliance with water gquality
standards, and reduce blowing dust in order to comply with

federal air quality standards.

The water diversion criteria will significantly reduce the
guantity of water which Los Angeles can divert from the Mono
Basin as compared to pre-1989 conditions. Since 1989, however, a
preliminary injunction has prevented Los Angeles from diverting
water from the Mono Basin any time that the water level of Mono
Lake is below 6,377 feet. This decision continues the
prohibition on diversion at lake levels below 6,377 feet, and
specifies criteria under which Los Angeles can divert water as
the lake level rises. The rate at which the water level of Mono
Lake rises will depend in larxrge part upon future hydrology.
Although the license amendments restrict diversions from the Mono
Basin, the evidence shows that there are other sources of water
reasonably available to Los angeles and that the amendments to

Los Angeles’ licenses are feasible.

Finally, this decision requires specified actions aimed at
expediting the recovery of resources which were degraded due to
many years of little or no flow in the four diverted streams.
The decision requires Los Angeles to consult with the Department
of Fish and Game and other designated parties, and to develop

plans for stream and waterfowl habitat restoration. The specific
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restoration work that will be required will be determined
following the State Water Resources Control Board’s review of the

restoration plans.

In summary, we.believe that this decision and the process by
which it has been ‘reached satisfy the California Supreme Court’s
objective of taking "a new and objective look at the water
resources of the Mono Basin." (National Audubon Society v.
Superior Court, 33 Cal.3d at 452, 189 Cal.Rptx. at 369.) The

requirements set forth in the order which follows are in accord
with the Court’s mandate to protect public trust resources where
feasible and the mandate of the California Constitution to
maximize the reasonable and beneficial use of California’s

limited water resources.

ORDER

IT IS HEREBY ORDERED that Water Right Licenses 10191 and 10192

are amended to include the following conditions:

1. For protection of fish in the specified streams, Licensee
shall bypass flows below Licensee’s points of diversion equal’
to the flows specified below or the streamflow at the point
of diversion, whichever is less. However, 1if necessary to
meet the dry year flow requirements on Rush Creek, Licensee
shall release water from storage at Grant Lake Reservoir
under the conditions specified below. The flows provided
under this requirement shall remain in the stream channel and

‘shall not be diverted for any other use.

a. Lee Vining Creek

Dry Year Flow Reguirements

April 1 through Septembexr 30 37 cfs
October 1 through March 31 25 cfs
196
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Normal Yeaxr Flow Reguirements
April 1 through September 30 54 cfs
October 1 through March 31 40 cfs

Wet Year Flow Requirements

April 1 through September 30 54 cfs
October 1 through March 31 40 cfs

b. Walker Creek

Flow Requirements for All Types of Water Years

April 1 throngh September 30 SEPENEIRS

October 1 through March 31 4.5 cfs
c. Parker Creek

Flow Reqguirements for All Types of Water Years

April 1 through September 30 9.0 cfs

October 1 through March 31 6.0 cfs
d. Rush Creek

Dry Year Flow Reguirements

April 1 through September 30 31 cfs

October 1 through March 31 36 cfs

Normal Year Flow Reguirements

April 1 through September 30 47 cfs

October 1 through March 31 44 cfs

Wet vear Flow Reqguirements

April 1 through September 30 68 cfs

Octoker 1 through Maxrch 31 52 cfs

The dry year flow regquirements in Rush Creek shall be
maintained, if necessary, by release oI stored water from
Grant Lake until Grant Lake reaches a volume of 11,500 acre-

feet. If Grant Lake storage falls below 11,500 acre-feet,
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the instream flow requirement shall be the lesser of the
inflow to Grant Lake from Rush Creek or the specified dry
year flow requirement.

For normal and wet hydrologic years, the instream flow
requirements shall be the requirements specified above or the
inflow to. Grant Lake from Rush Creek, whichever is less. If
during~norma1 and wet hydrologic years the inflow to Grant
Lake from Rush Creek is less than the dry year flow
requirements, then Licensee shall release stored water to
maintain the dry year flow requirements until Grant Lake

storage falls to 11,500 acre-feet or less.

Licensee shall provide channel maintenance and flushing flows
for each stream from which water is diverted in accordance
with the flows specified below. In the event that the flows
at the Licensee’s points of diversion on Lee Vining Creek,

" Walker Creek and Parker Creek are insufficient to provide the
channel maintenance and flushing flow requirements, Licensee
shall bypass the highest flows which are expected to be
present at its points of diversion for the length of time
specified in the tables below, and shall notify as soon as
reasonably possible the Chief of the Division of Water Rights
of the reason that the normally applicable channel
maintenance and flushing flow requirements could not be met.
In addition, at times when Licensee is responsible for the
change in flow in any of the streams from which water is
diverted, Licensee shall adjust the rate of change of flow so.
as not to exceed the "ramping rate" specified below for each
stream. Licensee is not required to compensate for
fluctuations in the flow reaching Licensee’s point of
diversion. The specified ramping rates shall be determined
based on the percentage of change in flow from the average

flow over the preceding 24 hours.
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a. Lee Vining Creek

CHANNEL MAINTENANCE & FLUSHING FLOW REQUIREMENTS LEE VINING CREEK

DRY YEAR

NO REQUIREMENT

NORMAL YEAR

160 CFS FOR A MINIMUM OF
3 CONSECUTIVE DAYS DURING
MAY, JUNE OR JULY

WET YEAR

160 CFS FOR 30
CONSECUTIVE DAYS DURING
MAY, JUNE OR JULY

RAMPING RATE - NOT TO EXCEED 20% CHANGE DURING ASCENDING FLOW AND 15%
DURING DESCENDING FLOWS PER 24 HOURS

b. Walker Creek

CHANNEL MAINTENANCE AND FLUSHING FLOWS FOR LOWER WALKER CREEK

HYDROLOGIC CONDITION

DRY YEAR

NO_REQUIREMENT

15 T0 30 CFS FOR 1 TO 4
NORMAL YEAR CONSECUTIVE DAYS BETWEEN
MAY 1 AND JULY 31
15 T0O 30 CFS FOR 1 TO 4
WET YEAR CONSECUTIVE DAYS BETWEEN

MAY 1 AND JULY 31

RAMPING RATE - NOT-TO EXCEED 10% CHANGE IN STREAMFLOW PER 24 HOURS

c. Parker Creek

CHANNEL MAINTENANCE & FLUSHING FLOWS FOR LOWER PARKER CREEK

EQUIREHEN]

NO REQUIREMENT

25 TO 40 CFS FOR 1 TO 4

NORMAL YEAR CONSECUTIVE DAYS BETWEEN
MAY 1 AND JULY 31

25 T0 40 CFS FOR 1 TO 4

WET YEAR CONSECUTIVE DAYS BETWEEN

MAY 1 AND JULY 31

RAMPING RATE - NOT TO EXCEED A 10% CHANGE IN STREAMFLOW PER 24 HOURS
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d. Rush Creek

CHANNEL MAINTENANCE & FLUSHING FLOW REQUIREMENTS RUSH CREEK

DRY YEAR NO REQUIREMENT

DRY-NORMAL YEAR NO REQUIREMENT
NORMAL YEAR 200 CFS FOR 5 DAYS
‘ 300 CFS FOR 2 CONSECUTIVE DAYS
WET-NORMAL YEAR RAMP DOWN TO 200 CFS, MAINTAIN

200 CFS FOR 10 DAYS

300 CFS FOR 2 CONSECUTIVE DAYS
WET YEAR RAMP DOWN TO 200 CFS, MAINTAIN
200 CFS FOR 10 DAYS

RAMPING RATE - NOT TO EXCEED A 10% CHANGE IN STREAMFLOW PER 24 HOURS

Runoff year definition: Dry 80-100% exceedence (68.5% of average runoff)
Dry-Normal 60-80% exceedence (between 68.5% and 82.5% of average runoff)
Normal 40-60% exceedence (between 82-5% and 107X of average runoff)
Wwet-Normal 20-40% exceedence (between 107% and 136.5% of average runoff)
Wet 0-20% exceedence (greater than 136.5% of average runoff)

The ramping requirement applies to changes in fiow made by LADWP. LADWP is not required to
compensate for natural fluctuations in flow.

3. For purposes of determining: (1) applicable instream flows
for protection of fish on Lee Vining Creek and Rush Creek;
and (2) channel maintenance and flushing flow requirements on
Lee Vining Creek, Walker Creek, Parker Creek, and Rush Creek,
the hydrologic year type classification shall be determined
using projected unimpaired runoff for the runoff vyear April 1
through March 31 as estimated using the LADWP Runoff Forecast
Model for the Mono Basin. The unimpaired runoff is the sum
of forecasts for the Lee Vining Creek, Walker Creek, Parker

Creek, and Rush Creek sub-basins.

Preliminary determinations of the runoff classification shall
be made by Licensee in February, March, and April with the
final determination made on or about May 1. The preliminary
determinations shall be based on hydrologic conditions. to
date plus forecasts of future runoff assuming median .
precipitation for the remainder of the runoff yeaxr. Instream

flow requirements prior to the final determination in May
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shall be based on the most recent runoff projection.
Following issuance of final determination in May, that
hydrologic year classification shall remain in effect until
the preliminary runoff determination made in April of the

next year. The hydrologic year type classification shall be
as follows:

Wet Hydrologic Conditions: Projected runoffi greater

than 136.5% of average

Normal Hydrologic Conditions: Projected runoff between
68.5% and 135.5% cof average
{(inclusive)

Dry Hydrologic Conditions: Runoff less than 68.5% of
average

For purposes of determining the channel maintenance and
flushing flow requirements on Rush Creek, the hydrologic
year-type determination shall be in accordance with the
criteria specified in part "d" of the preceding condition.
Licensee shall maintain continuous instantaneous measuring
devices at each point of diversion which are satisfactory to
the Chief of the Division of Water Rights and which measure
the streamflow above the diversion facility and the flow
immediately below the diversion facility. Licensee shall
maintain detailed records from which the flow above and below
the diversion facility, and the quantity of water diverted
can be readily determined. Licensee shall report to the
Chief of the Division of Water Rights within 72 hours any
event when the flows required by this order are not met. As
soon as reasonably possible, Licensee shall provide an

explanation of why the required flows were not met.

Livestock grazing on Licensee's property within the riparian
corridors of Lee Vining Creek, Walker Creek, Parker Creek,
and Rush Creek, downstream of points of diversion authorized

under this license, is prohibited for a minimumn of ten years.
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Grazing after that time shall be subject to approval of the
SWRCB :‘or its Executive Director of a plan prepared by
Licensee following consultation with the Department of Fish

and Game and U.S. Forest . Service.

In addition .to the instream flow requirements for fishery
protection, ‘channel maintenance and flushing purposes,
diversion of water under this license is subject to the
limitations specified below. For purposes of determining the
applicable water diversion criteria, the water level of Mono
Lake shall be measured on April 1 of each year and the
limitation on water diversions shall apply for the one year
period of April 1 through March 31 of the succeeding year,
except as otherwise specified below. The water level shall
be measured at the LADWP gage near Lee Vining Creek or such
other gage as is approved by the Chief of the Division of
Water Rights.

a. Water diversion criteria applicable until the water level

of Mono Laké reachesg 6,391 feet:

{1) Licensee shall not export any water from the Mono
Basin any time that the water level in Mono Lake is
below 6,377 feet above mean sea level, or any time
that the water level of Mono Lake is projected to
fall below 6,377 feet at any time during the runoff
vear of April 1 through March 31.

(2) If the water level of Mono Lake is expected to
remain at or above 6,377 feet throughout the runoff
year of April 1 through March 31 of the succeeding
year based on Licensee’s final May 1 runoff
projections and any subsequent runoff projections,
then Licensee may divert up to 4,500 acre-feet of

water per year under the terms of this license.

(3) If the water level of Mono. Lake is at or above 6,380

feet and below 6,391 feet, then Licensee may divert
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{4)

up te 16,000 acre-feet of water per year under the

terms of this license.

In the event that the water level of Mono Lake has
not reached an elevation of 6,391 feet by

September 28, 2014, the SWRCB will hold a hearing to
consider the condition of the lake and the
surrounding area, and will determine if any further

revisions to this license are appropriate.

b. Water diversion criteria applicable after the water level

of Mono Lake reaches 6.39)1 feet:

(2)

(3)

Once the water level of Mono Lake has reached an
elevation of 6,391 feet, no diversions shall be
allowed any time that the water level falls below
6,388 feet.

Once a water level of 6,391 feet has been reached
and the lake level has fallen below 6,391,
diversions by Licensee shall be limited to 10,000
acre-feet per year provided that the water level 1is

at or above 6,388 feet and less than 6,351 feet.

When the water level of Mono Lake is at or above
6,391 feet on April 1, Licensee may divert all
available water in excess of the amount needed to
maintain the required fishery protection flows and
the channel maintenance and flushing flows, up to

the amounts otherwise authorized under this license.

Licensee’s combined rate of diversion through the Mono

Craters Tunnel under all bases of right shall be regulated so

that the sum of discharge from East Portal and the natural

flow in the Owens River at East Portal do not exceed 250 cfs

as measured directly cdownstream of the East Portal discharge.

Licensee shall make releases to the upper  Owens River at a

relatively stable rate consistent with operational
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limitations and water availability. This standard shall be
incorporatéd into the Grant Léke operations and management
plan to be submitted as part of Licensee’s stream restoration
plan.

Licensee shall prepare and submit to the SWRCB for approval a
stream and stream channel restoration plan and a waterfowl
habitat restoration plan, the objectives of which shall be to
restore, preserve, and protect the streams and fisheries in
Rush Creek, Lee Vining Creek, Walker Creek, and Parker Creek,
and to help mitigate for the loss of warerfowl habitat due to
the diversion of water under this license. The plans shall
include consideration of measures to promote the restoration
of the affected streams and lake-fringing waterfowl habitat
which are functionally linked to the streamflows and lake
levels specified in this order. The restoration plans shall
include elements for improving instream habitat for
‘maintaining fish in good condition. These plans are subject
to technical and financial feasibility, reasonableness, and
adeguacy of the measures proposed to achieve the stated
objectives. The restoration plans shall identify the
specific projects to be undertaken, the implementation
schedule, the estimated costs, the method of financing, and
estimated water requirements. The plans shall be prepared in

accordance with the requirements specified below:

a. The stream restoration plan shall make recommendations oOn
stream and stream channel restoration including, but not

limited to, the following elements:

(1) Instream habitat restoration measures for Rush

Creek;

(2) Rewatering of additional channels of Rush Creek and

Lee Vining Creek;

(3) Riparian vegetation restoration for Rush Creek and

Lee Vining Creek;
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(4) A sediment bypass facility at Licensee’s diversion

structure on Lee Vining Creek;
(5) Flood flow contingency measures;
(6) Limitations on streamcourse vehicular access;

(7) Construction of a fish and sediment bypass system
around Licensee’s diversion facilities on Walker
Creek and Parker Creek;

(8) Spawning gravel replacement programes downs

o e S L 2 -5 Veaaod .

ranom
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Licensee'’s points of diversion on Rush Creek, Lee

Vining Creek, Walker Creek and Parker Creek;

(9) Livestock grazing exclusions in the riparian areas
below Licensee’s point of diversion on all diverted
streams after the period specified in Term 5 of this
order;

(10) Feasibility evaluation of installing and maintaining
fish screens at all points of diversion from the
streams, including irrigation diversions on LADWP
property.

(11) Grant Lake operations and management plan.

The stream restoration and protection requirements
established in this order do not replace any requirements
established by the Superior Court for El Dorado County in
the context of granting interim relief in the

consolidated Mono lake Water Rights Cases (El1 Dorado

County, Superior Court Coordinated Proceeding Nos. 2284
and 2288). Licensee shall continue to completion any and
all work required pursuant to court order, including
implementation of any restoration plans approved by the
court, unless and until the court order is dissolved and

the Licensee obtains approval of the SWRCB. 1In
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evaluating additional stream restoration work to be
included in the restoration plan required under the terms
of this order, Licensee shall consider the restoration
work undertaken pursuant to the direction of the Superior
Court. In addition, the Licensee shall consider
information which has been developed by the Restoration
Technical Committee and its consultants pursuant to
direction from the Superior Court, including but not
limited to planning documents finalized and approved by
January 1, 1995.

The waterfowl habitat restoration plan shall make
recommendations on waterfowl habitat restoration measures
and shall describe how any restored waterfowl areas will
be managed on an ongoing basis. The plans shall focus on

restoration measures in lake-fringing wetland areas.

The stream restoration plan and the waterfowl habitat
restoration pian shall be subject to the following

reguirements:

(1) The restoration plans shall be consistent with the
management regulations and statutes governing the
Mono Basin National Forest Scenic Area and the Mono

Lake State Tufa Reserve.

(2) The restoraticn plans shall identify the specific
projects to be undertaken, the implementation
schedule, the estimated costs, the method of

financing, and estimated water requirements.

(3) The restoration plans shall include an inventory of
existing conditions including a status report on all
restoration work undertaken pursuant to direction of

the El1 Dorado County Superior Court.

(4) The restoration plans shall include a method for

monitoring the results and progress of proposed

206.

0229



restoration projects. The monitoring proposal shall
identify how results of restoration activities will
be distinguished from naturally occurring changes
and shall propose criteria for determining when

monitoring may be terminated.

(5) Licensee shal. be responsible for compliance with
all applicable state and federal statutes governing
environmental review of projects proposed in the
restoration plans. In developing the restoration
plans, Licensee shall emphasize measures that have
minimal potential for adverse environmental effects.
The time schedule specified in the restoration plans
shall include procedures for ccmpliance with the
California Environmental Quality Act (Public
Resources Code Section 21000, et seq.) and for
obtaining all necessary permits or governmental

agency approvals.

Licensee shall prepare or contract for the development of
the plans identified in this order. SWRCB staff will
provide guidance in that development. In developing the
required restoration plans, Licensee shall seek active
input from the following parties: California Department
of Fish and Game, California State Lands Commission,
California Department of Parks and Recreation, the United
States Forest Service, the National Audubon Society, the
Mono Lake Committee, and California Trout, Inc. It is
not the intent of the SWRCB that LADWP shall have any
obligation to reimburse other parties for costs they may
incure in the restoration planning process, except as

otherwise required by law.

The restoration plans shall be developed in accordance

with the following schedule:

(1) Based on review of information received from the

agencies and parties designated in paragraph 8e of
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this order, Licensee shall prepare a draft scope of
work for the restoration plans which addresses each
of the plan elements specified above. The draft
scope of work shall identify a time schedule within
which to prepare and implémenz the various elements
of the restoration plans. The draft scope of work
shall be submitted to the Chief of the Division of
Water Rights by February 1, 1995.

{2) By August 1, 1995, Licensee shall complete draft
restoration plans which Licensee shall then make
available to the parties designated in paragraph 8e

for a 60-day review and comment periocd.

(3) Following any revisions to the draft plans made in
responsé to comments from the designated agencies
and parties, Licensee shall prepare final proposed
restoration plans to be submitted to the SWRCB for
approval by November 30, 1995. The final proposed
restoration plans shall alsc be made available to
the parties designated in paragraph 8e above who may
submit comments on the proposed plans to the SWRCB
by December 31, 1995.

(4) The SWRCB will review the final proposed restoration

plans based primarily on the following factors:

(a) adequacy of the measures proposed to achieve
restoration of the fisheries, streams, stream
channels, waterfowl habitat and other public
trust resources;

(b) technical and financial feasibility; and

(c) reasonableness.

(5) Following review of the final proposed restoration

plans, the SWRCB will determine if the plans are
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acceptable and will notify the Licensee of its
determination. If the SWRCB determines that a plan,
plans, oxr portions thereof, are not acceptable, then
Licensee shall submit a revised plan or plans in

accordance with direction from the SWRCB.

(6) If an environmental impact report is required for
, any measures proposed in the restoration plans or if
revisions to the plans are necessary in order to
qualify for a mitigated negative declaration, then
the restoration plan or plans involved should be
resubmitted for SWRCB approval following completicn
of the environmental impact report Or negative

declaration.

(7) Following the SWRCB's review of any appropriate
environmental documentation and approval of the
restoration plans, or portions thereof, Licensee
shall implement the specified restoration measures
in accordance with the time schedule set by the
SWRCB. Licensee shall submit semi-annual progress
reports to the Chief of the Division of Water Rights
on the work undertaken pursuant to the plans. The
progress reports shall include monitoring
information on the status and effectiveness of
previously undertaken restoration measures, and
identification of appropriate revisions in any cases

where restoration has not been effective.

(8) The SWRCB shall have continuing authority to require
modification of restoration activities as
appropriate and to modify streamflow requirements as
necessary to implement restoration activities.
Modification of streamflow reqguirements may reduce

the amount of water available for export .

Licensee shall complete a cultural resources investigation of

all areas to be impacted by the rewatering of the Mono
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10.

tributaries,including all areas subject to restoration
and/or increased recreational use. The investigation shall
consist of a literature and records search, a survey, the
formal ‘recordation of all cultural resources identified, the
preparation of a written report documenting all research and
findings, and the identifica=ion of appropriate mitigation
measures in accordance with Appendix K of the CEQA
Guidelines. This investigation shall also include
appropriate consultation with the Mono Basin Native American
community to address their concerns. Appropriate mitigation
measures shall be proposed in the cultural resources report
to address any identified impacts to contemporary traditional
use of the Mono Basin area by Native Americans. The report’
shall be submitted by August 1, 1995 to the Chief of the

Division of Water Rights for review and approval.

Licensee shall complete a Cultural Resources Treatment Plan
(CRTP) based on the findings and recommendations in the
written report on the cultural resources investigations, the
consultation with the Native American community, and the
comments received from the review of the cultural resources
document by the SWRCB. The CRTP shall include provisions for
the appropriate treatment of all identified cultural
resources. The CRTP shall provide for access to resources
and locations deemed important to their traditional lifeways
by the Native American community. The CRTP shall include
provisions for unanticipated discoveries that could be
encountered during project activities authorized subsequent
to the completion of the cultural resources document. The
CRTP shall delineate the guidelines for archeological
excavations and require the preparation of research designs
prior to the initiation of any data recovery programs. The
CRTP shall also provide for a monitoring program fo ensure
the effectiveness of treatment measures and to gauge the
impacts of the increased recreational use of the Mono Lake
tributaries. The CRTP shall outline mitigation options to be
implemented if the monitoring indicates that impacts are

occurring as a result of project-related activities. The
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11.
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CRTP shall be submitted to the Chief of the Divisicn of Water
Rights for review and approval in conjunction with the draft
stream restoration and waterfowl restoration plans and no
later than November 30, 1995.

Upon request, Licensee shall make copies of any and all
documents (research designs, interim reports, draft reports,
final reports, flow data, etc.) relating to provisions of
this order available to the Chief of the Division of Water

Rights or his designee.

Pursuant to California Water Code Sections 100 and 275 and
the common law public trust doctrine, all rights and
privileges under this license, including method of diversion,
method of use, and quantity of watexr diverted, are subject to
the continuing authority of the State Water Resources Control
Board in accordance with law and in the interest of the
public welfare to protect public trust uses and to prevent
waste, unreasonable use, unreasonable method of use, or

unreasonable method of diversion of said water.

The continuing authority of the SWRCB may ke exercised by
imposing specific requirements over and above those contained
in this license with a view to eliminating waste of water ahd
to meeting the reasonable water requirements of licensee
without unreasonable draft on the source. Licensee may be
required to implement a water conservation plan, features of
which may include but not necessarily be limited to

(1) reusing or reclaiming the water allocated; (2) using
water reclaimed by another entity instead of all or part of
the water allocated; (3) restricting diversions so as to
eliminate agricultural tailwater oxr to reduce return flow;

(4) suppressing evaporation losses from water surfaces;

{5) controlling phreatophytic growth; and (6) installing,
maintaining, and operating efficient water measuring devices
to assure compliance with the guantity limitations of this
license and to determine accurately water use as agalnst

reasonable water requirements for the authorized project. No
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action will be taken pursuant to this paragraph unless the
SWRCB determines, after notice to affected parties and
opportunity for hearing, that such specific requirements are
physically and financially feasible and are appropriate to

the particular situation.

The continuing authority of the SWRCB also may be exercised
by imposing further limitations on the diversion and use of
water by the Licensee in order to protect public trust uses.
No action will be taken pursuant to this paragraph unless the
SWRCB determines, after notice to affected parties and
opportunity for hearing, that such action is consistent with
California Constitution Article X, Section 2; is consistent
with the public interest; and is necessary to preserve or

restore the uses protected by the public trust.

CERTIFICATION

The undersigned, Administrative Assistant to the Board,

does hereby certify that the foregoing is a full and correct copy
of a decision duly and regularly adopted at a meeting of the
State Water Resources Control Board held on Septembexr 28, 1994.

AYE: John Caffrey
James M. Stubchaer
Marc Del Piero
Mary Jane Forster
John W. Brown

NO: None.

ABSENT : None .

ABSTAIN: None .

W/i;

Mazfeen Marché

Z .

Adhinistrative Assistant to the Board
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SECTION 7 - SELECTED CONTROL MEASURE AND
FEDERAL PM-10 STANDARD
ATTAINMENT DEMONSTRATION

INTRODUCTION

MONG LAKE BASIN WATER DECISION 1631
SUMMARY OF AIR QUALITY IMPACT
DEMGNSTRATION OF ATTAINMENT
CLEAN AIR ACT COMPLIANCE
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Section 7 - Selected Control Measure and Federal PM-10
Standard Aitainment Demonstration

7.2  Introduction

It is clear that the predominant source of PM-10 emissions in the Mono Basin Plapning Area is
windblown dust, resulting from the erosion of efflorescent salt deposits and sediments from
the exposed lake shore of Mono Lake. 4,975 acres of relicted lake bed are now unprotected
from the wind--a consequence of water diversions that have lowered the lake level 45 feet
since 1941.

The control measure to reduce air pollution from PM-10 emissions in Mono Basin was
adopted by the State Water Resources Control Board (SWRCB) on September 28, 1994. The
control measure specifies a gradual increase in the water elevation of Mono Lake which will
submerge much of the exposed emissive source area—the only feasible method to sufficiently
reduce emissions to comply with the federal PM-10 Standard. The SWRCB promulgated its
findings in the Mono Lake Basin Water Right Decision 1631: Amending Water Right Licenses
10191 and 10192, City of Los Angeles, Licensee. Pertinent sections of the adopted decision are
summarized in Table 7-1. The complete Order and Certification is included in Appendix 6.

The decision of the SWRCB establishes water diversion criteria that shall apply over
approximately 20 years to ensure that the water level of Mono Lake is restored to at least
6,391 feet and is sustained at or above that elevation (Figure 7-1). Under normal runoff
hydrology, an estimated 26 years is required for Mono Lake to rise to this designated
elevation. Extremely wet runoff years could result in the lake reaching 6,391 feet in as little
as nine years, whereas it may take as long as 38 years under drought conditions (Figure 7-2).
As a contingency, the SWRCB has the authority to further limit diversion of water by the
Licensee to enforce the decision and its objective of protecting public trust resources.
Submerging the exposed lake shore to 6,391 feet or higher will effectively eliminate emissions
from lower source elevations characterized by net deflation. Emissions from the 6,391 to
6,400 foot contours will be curtailed through stabilization--a result of declining deposition of
particulate matter and expanding natural vegetation cover. As will be demonstrated later in
this section, predicted attainment of the PM-10 Standard will be accomplished in the Mono
Basin Planning Area.

Mono Basin PM-10 SIP 77
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Section 7 - Selected Control Measure and Federal PM-10
Standard Attainmest Demonstration

Assumptions Used to Develop Charts in Figures 7-1 and 7-2

Figure 7-1 Chart: Projected April 1 Mono Lake Surface Elevation

Chart values were calculated using the Los Angeles Aqueduct Simulation Modet (LAASM) by using
normal Mono Basin hydrology for 26 consecutive years. The simulation used a starting lake
elevation of 6,375 feet (msl). Given 26 successive years of normal hydrologic conditions, the lake
surface elevation would likely transition from the 1995 elevation of 6,375 feet to the 6,391 foot
elevation as shown in the chart.

Fi 7-2 Chart: Transition Period S ios for Mono Elevation h 6,391 Fee

The range of transition period scenarios depicted in this chart was developed using the Mono Basin
1940-1993 hydrologic record as a database. A total of 54 independent simulations were made with
each simulation using 54 years of hydrologic data. To vary the hydrologic sequence of each
simulation, the database was systematically cycled through year-by-year. To facilitate this cycling
process, two sets of the 1940-1993 hydrology were used. The second data set was appended to the
end of the first data set. The following explanation should help clarify the process used.

The 45 successive simulations were completed as follows. The first simulation used one data set
only; it began with 1940 and ended with 1993. However, the second simulation and all subsequent
simulations required both data sets. The second simulation used the 1941-1993 data from the first
set with 1940 from the second data set completing the 54 year cycle. Moving the starting point up
one year with each iteration, 52 more simulation runs were conducted. The S4th and final stmulation
began with the last year of the first set, 1993, and cycled through 1992 of the second data set. Each
simulation used 6,375 feet (msl) as the starting lake surface elevation. After all 54 simulations were
completed, the calculated transition periods (years to reach a lake surface elevation of 6,391 feet
from a starting point of 6,375 feet) from each simulation were tabulated.

Analyzing the frequency distribution of the tabulated data described above, a reasonable range
was determined for the length of the transition period. It was determined that under a wet
hydrologic scenario, the transition period may be as short as 12 years and under a dry hydrologic
scenario, the transition may take as ong as 33 years. In this context, the "Wet” scenario is
defined as an upper hydrologic limit that is exceeded (conditions are wetter) only 10 percent of
the time. Likewise, the "Dry” scenario is defined as a lower hydrologic limit that is exceeded
(conditions are drier) only 10 percent of the time. Under extreme hydrologic conditions (wet or
dry), the range is larger (9 years to 38 years). Three other probable scenarios between the "Wet"
and "Dry" scenarios were also identified. These are "Above Normal,” "Below Normal," and
"Norral." These scenarios were also defined by looking at the frequency distnbution of the 54
successive simulations. (Source LADWP)
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Section 7 - Selected Control Measure and Federal PM-10
Standard Attainment Demonstration

7.2  Mono Lake Basin Water Decision 1631

“The Mono Lake decision requires specified actions for the recovery of resources degraded by
years of water diversion from tributary streams normally flowing into the lake. The amendment of
water right licenses includes the establishment of minimum in-stream flows, as well as periodic
higher flows for channel maintenance and flushing. Further, the implementation of defined water
diversion criteria will progressively increase the water elevation, thereby protecting aquatic and
terrestrial ecosystems, enhancing scenic resources, and improving ambient air quality.

The process for review of Mono Basin water rights involved extensive evidentiary hearings. For
that portion on air quality, the SWRCB considered computer modeling results predicting future -
air quality conditions at differing lake levels. These computer models, along with corroborating
expert testimony, provided the SWRCB with the best evidence available for evaluating expected
conditions under alternative proposals. The air quality improvement predicted as a result of
increasing the water elevation to 6,391 feet or above was a determining factor in the final
decision.

"[T]his decision and the process by which it has been reached satisfy the California Supreme
Court’s objective of taking “a new and objective look at the water resources of the Mono Basin.'
(National Audubon Society v. Superior Court, 33 Cal.3d at 452, 189 Cal. Rptr. at 369.) The
requirements set forth in the order . . . are in accord with the Court's mandate to protect public
trust resources where feasible and the mandate of the Califomia Constitution to maximize the
reasonable and beneficial use of California's limited water resources.”>*
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Section 7 - Selected Control Measure and Federal PM-10
Standard Attainment Demonstration

Table 7-1

MONO BASIN WATER RIGHT LICENSE AMENDMENTS

CHANNEL MAINTENANCE AND FLUSHING
+ Establishes specific channel maintenance and flushing flow requirements for Lee Vining, Walker,

Parker, and Rush Creeks for dry, normal, and wet years.
* Requires that change in flow not exceed specified "ramping rafes.”

MEASUREMENT OF S'I'REAM FLOW

« Establishes procedures for measurement of stream flow above and below diversion facilities and for
maintenance of records.

by Scplem‘bcr 28,2014,
Establishes acre-foot diversion limits once water - ievel of Mono Lake atains 6 391

AUTHORITY

+ Recites continving authority of the State Water Resources Control Board over licenses, pursuant to
Cahfonua Water Code Sections 100 and 275 and common Iaw public LI'USI doctrine.
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MONO LAKE BASIN WATER RIGHT DECISION 1631

PERTINENT SECTIONS OF
ORDER AND CERTIFICATION

ORDER

Ir IS HEREBY ORDERED that Water Right Licenses 10191 and 10192
are amended to include the following conditions:

25

Foxr protection of fish in the specified streams, Licensee
shall bypass flows below Licensee’s points of diversion equal
to the flows specified below or the streamflow at the point
of diversion, whichever is less. Ifg\'fever, if necessary to
meet the dry year flow requiremeats on Rush Creek, Licens=e
shall release water from storage at Grant Lake Reservolr
under the conditions specified below. The flows provided
under this requixement shall remain in the stream channel and
shall not be divexrted for any othexr use.

a. Lee Vining Creegk
Dry Year Flow iremen
April 1 through September 30 37 cfs
October 1 through March 31 25 cfs
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Normal Year Flow Requirements
April 1 through September 30 - 54 cfs
October 1 through March 31 40 cfs

Wet Year Flow Requirements

April 1 through September 30 54 cfs
October 1 through March 31 . 40 cfs
Walkex Creek

6w i Ha
April 1 through- September 30 6.0 cfs
October 1 through March 31 ' 4.5 cfs’

EE

eays

April 1 through Septemberxr 30 9.0 cfs
October 1 through March 31 6.0 cfs

Rugh Creek

' Drv Year Flow Requirements

April 1 cthrough September 30 31 cfs
October 1 through March 31 36 cfs
(o3 ir ncs

April 1 through September 30 47 cfs

October 1 through March 31 44 cfs

Wet veax Flow Reguirements

April 1 through September 30 68 cfs

October 1 through March 31 52 cfs

" The dry year flow requirements in Rush Creek shall be

maintained, if necessary, by release of stored water from

Grant Iake urtil Grant Lake reaches a volume of 11,500 acre-

feet .

Mono Basin PM-10 SIP
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the instream flow requirewent shall be the lesser of the
inflow to Grant Lake from Rush Creek or the specified dry
" year flow vrequirement.

For norwmal and wet hydrologic years, the instream flow_
requirements shall be the requirewents specified above or the
inflow to Grant Lake from Rush Creek, whichever is less. 1f
during normal and wet hydrologic years the inflow to Grant
Lake from Rush Creek is less than the dry year f£low
requirements, then Licensee shall rzlease stored water to
maintain the dry year flow requirements until Grant Lake
storage falls to 11,500 acre-feet or less.

Licensee shall provide channel maintenance and flushing flows
for each stream from which water is diverted in accordance
with the flows specified below. 1In the event that the flows
at the Licensee’s points of diversion on Lee Vining Creek,
Walker Creek and Parkexr Creek are insufficient to provide the
channel maintenance and flushing flow requirements, Licensee
shall bypass the highest flows which are expected to be
present at its points of diversion for the length of time
specified in the tables below, and shall notify as soon as
reasonably possible the Chief of the Division of Water Rights
of the reason that the normally applicable channel
maintenance and flushing flow requirements could not be met.
In addition, at times when Licensee is responsible for the
change in flow in any of the streams from which water is
diverted, Licensee shall adjust the rate of change of flow so
as not to exceed the “ramping rate” specifi'ed below for each
stream. Licensee is not required to compensate for
fluctuations in the flow reaching Licensee’s point of
diversion. The specified ramping rates shall be determined
based on the percentage of change in flow from the average

flow over the preceding 24 hours.
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a. Lee.Vining Creek
CHANNEL HAINTENANCE & FLUSHING FLOW REQUIREHENTS LEE VINING CREEK

5 .-:-’_', -

AL
Ut

160 CFS FOR A MINIHUM OF

HORHAL YEAR 3 CONSECUTIVE. DAYS DURING
HAY, JUNE OR JULY -
160 CFS FOR 30

WET YEAR CONSECUTIVE DAYS DURING

KAY, JUKE OR JULY

RANPING RATE - NOT TO EXCEED 203 CHANGE DURING ASCENDING FLOW AMD 15%
DURING DESCENDING FLOWS PER 24 HOURS

b. Walker Creek
CI{ANNELI&RINTENAHCEARDFUJS}HMFLCHSFWLWERNALKERCREB(

g TR g T P Th
¥ N g i!f‘_i
DRY YEAR NO REQUIREHENT
ISTO30 CFS FOR 1 10 4
NORMAL YEAR CONSECUTIVE DAYS BETWEEN

MAY 1 AND JULY 31

15 TO30 CFS FOR 1 TO 4
WET YEAR CONSECUTIVE DAYS BETWEEN
MAY 1 AND JULY 31

RAMPING RATE - NOT TO EXCEED 10X CHANGE IN STREAMFLOW PER 24 HOURS

c. Parxker Creek -
CHANNEL MAINTENANCE & FLUSHING FLOWS FOR LOWER PARKER

25 T0 40 CFS FOR 1 TO 4
NORMAL YEAR CONSECUTIVE DAYS BETWEEN
MAY 1 AND JULY 31

25 70 40 CFS FOR 1 T0 4
WET YEAR CONSECUTIVE DAYS BETWEEN
HAY 1 AND JULY 31 -

_ RAWPING RATE - NOT TO EXCEED A 10Y CHANGE IN STREAMFLOW PER 24 FORS |
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a. s eek
CHANNEL MAINTENANCE & FLUSHING FLOW REQUIREMENTS RUSH CREEK

e
e A 2 s I oot U B
L. orObOGIOSEOEHION SR - [

DRY YEAR
DRY-HORMAL YEAR NO. REQUIREHENT
NORMAL YEAR 200 CFS FOR 5 DAYS
300 CFS FOR 2 CONSECUTIVE DAYS
WET-NORMAL YEAR RAMP DOWN TO 200 CFS, MAINTAIN

200 CFS FOR 10 DAYS

: 300 CFS FOR 2 CONSECUTIVE DAYS
WET YEAR RANP DOWN TO 200 CFS. HAINTAIN
. 200 CFS FOR 10 DAYS

STREANFLOW PER 24

pewoff year definition: Dry 80-100T excesdence (68.51 of average runoff)
Dry-Normal 60-80% exceedence (between 68.53 and 82.5% of average runcff)
Kormal £0-60% expeedence (between 82-5%5 and 1078 of average runoff)
tet-Kormal 20-40Y exceedence (between 107 and 136.5% of average ruwoff)
Wet 0-20X exceedence {greater than 1356.52% of average runoff)

Tie resping requiresent applies to changes in flow made by LADKP. LADWP {s not required to
cmpensate for natural fluctuations in flow. )

3. For purposes of determining: (1} applicable instream flows
for protection of fish on Lee Vining Creek and Rush Creek;
and (2) channel maintenance and flushing flow requirements on
Lee Vining Creek, Walker Creek, Parker Creek, and Rush Creek,
the hydrolegic year type classification shall be determined
using projected unimpaired runoff for the runoff year April 1
through March 31 as estimated using the LADWP Runoff Forecast
Model for the Mono Basin. The unimpaired runoff is the sum
of forecasts for the Lee Vining Creek, Walker Creek, Parker
Creek, and Rush Creek sub-basins.

Preliminary determinations of the runoff classification shall
be made by Licensee in February, Maxch, and April with the
final determination made on or about May 1. The preliminary
determinations shall be based on hydrologic conditions to
date plus forecasts of future runoff assuming median

" precipitation for the remainder of the runoff year. Instreanr

flow requirements prior to the final determination in May
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shall be based on the most recent runoff projection.
Following issuance of final determination in May, that
hydrologic year classification shall remain in effect until
the preliminaxry runoff determination made in April of the
next year. The hydrologic year type classification shall be
as follows: '

wWet Hydrologic Conditions: Projected runoff greater
than 136.5% of averxrage

Normal Hydrolegic Conditions: Projected runoff between
68.5% and 136.5% of average
{inclusive)

Dry Hydrologic Conditions: Runoff less than 68.5% of
average

For purposes of determining the channel maintenance and
flushing flow requirements on Rush Creek, the hydrologic
year-type determination shall ke in accordance with the
criteria specified in part “d" of the preceding condition.

4. Licensee shall wmaintain continuous instantaneocus weasuring
devices at each point of diversion which are satisfactory to
the Chief of the Division of Water Rights and which measure
the streamflow above the diversion facility and the flow
immediately below the diversion facility. Licensee shall
maintain detailed records from which the flow above and below

" the diversicn facility, and the guantity of water diverted
can be readily determined. Licensee shall report to the
Chief of the Division of Water Rights within 72 hours any
event when the flows required by this order are not wmet. As
soon as reasonably possible, Licensee shall provide an

explanation of why the required flows were not met.
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%. In addition to the instxeam flow requirements for fishery
protection, channel maintenance and flushing. purposes,
diversion of water under this license is subject to the
limitations specified below. For purposes of determining the
applicable water diversion criteria, the water level of Mono
Lake shall be measured on April 1 of each year and the
limitation on water diversions shall apply for the one year
period of April 1 through March 31 of the succeeding year,
except. as otherwise specified below. The water level shall
be measured at the LADWP gage near Lee Vining Creek or such
other gage as is approved by the Chief of the Division of
Water Rights.

a. Water diversion criteria applicable until the water level
of Mono Lake reaches 6,391 feet: ’

{1} Licensee shall not export any water from the Mono
Basin any time that the water level in Mono lLake is
below 6,377 feet above mean sea level, or any time
rhat the water level of Mono Lake is projected to
fall below 6,377 feet at any time during the runoff
year of April 1 through March 31.

(2) If the water level of Mono Lake is expected to
remain at or above 6,377 feet throughout the yunoff
year of April 1 through March 31 of the succeeding
year based on Licensee’s final May 1 runoff
projections and any subsequent runoff projections,
then Licensee may divert up to 4,500 acre-feet of

water per year under the terms of this license.

{3} If the water level of Mono Lake is at or above 6,380
feet and below 6,391 feet, then Licensee may divert
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b.

(4)

up to 16,000 acre-feet of water per year under the
terms of this license.

In the event that the water level of Mono Lake has
not xreached an elevation of 6,391 feet by

Septewbex 28, 2014, the SWRCB will hold a hearing to
consider the condition of the iake and the
surrounding area, and will determine if any furthexr
revisions to this license are appropriate.

.

diversion jiteria i water lev

of Mono Lake reaches 6,391 feer:

(1)

(2) -

(3)

Once the water level of Mono Lake has reached an
elevation of 6,391 feet, no diversions shall be
allowed any time that the water level falls below
6,388 feet.

Once a water level of 6,391 feet has been reachec
and the lake level has fallen below 6,391,
diversions by Licensee shall te limited to 10,000
acre-feet per year provided that the water level is
at or above 6,388 feet and less than 6,391 feet.

Whe= the water level of Mono Lake is at or above
6,391 feet on April 1, Licensee may diverxrt all
available water in excess of the amount needed tc
maintain the required fishery protection flows ard
the channel maintenance and flushing flows, up tc

the amounts otherwise authorized under this licernse.

Mono Basin PM-10 SIP 89
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12.

Pursuant to California Water Code Sections 100 and 275 and

‘the comson law public trust doctrine, all rights and

privileges under this license, including wethod of diversion, -
method of use, and quantity of water diverted, are subject to
the continuing authority of the State Watexr Resources Control
Board in accordance with law and in the interxest of the
public welfare to protect public trust uses and to prevent
waste, unreasonable use, unreasonable method of use, or
unreasonable method of diversion of said watex.

The continuing authority of the SWRCB may be exercised by
imposing specific requirements over and above those contained
in this license with a view to eliminating waste of water and
to meetiné'the reasonable water requirements of licensee
without unreasonable draft on the source. Licensee may be
required to implement a water conservation plan, features of
which may include but not necessarily be limited to

{1) reusing or reclaiming the watexr allocated; {2} using
water reclaimed by another entity instead of all or part ct
the water allocated; (3) restricting divexrsions so as to
eliminate agricultural tailwater or to reduce return flow;

{4) suppressing evaporation losses from water surfaces;

(5) concrolling phreatophytic growth; and {(6) installing;
maintairing, and operating efficient water measuring devices
to assure compliance with the quantity limitations of this
jicense and to determine accurately water use as against

reasonable water reguirements for the authorized project. No
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action will be taken pursuant to this paragraph unless the
SWRCB detexmines, after notice to affected parties and

’ opportunit.y for hearing, that such specific requirements are
physically and financially feasible and are appropriate to
the particular situation.

The continuing authority of the SWRCB also may be exexcised
by imposing further limitations on the diversion and use of
water by the Licensee in order to protect public trust uses.
No action will be taken pursuant to this paragraph unless the
SWRCB determines, after notice to affected parties and
opportunity for hearing, that such action is consistent with
California Comstitution Article X, Section 2; is consistent
with the public interest; and is recessary to presexrve or
restore the uses protected by the public trust.

CERTIFICATION

The undersigned, Administrative Assistant to the Boaxd,

does hereby certify that the foregoing is a full and coxrect copy
of a decision duly and regularly adopted at a meeting of the
State Water Resources Control Board held on September 28, 1994.

AYE: John Caffrey

James M. Stubchaer
Maxc Del Piero
Mary Jane Forster
John W. Brown

NO: None.
ABSENT: None.
ABSTAIN: None.

Mono Basin PM-10 SIP

May 1995

Mayreen Marché

adhinistrative Asdistant to the Board
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Section 7 - Selected Control Measure and Federal PM-10
Standard Attainment Demonstration

7.3 - Summary of Air Quality Impact

The dispersion modeling results presented in Section 5 indicate that receptor sitc 45 (on the 6,417
foot topographic contour) experiences the bighest predicted 24-hour PM-10 concentrations. This
section will describe important technical adjustments to the dispersion modeling results that
produce a demonstration of attainment of the 150 pg/m’® PM-10 Standard at receptor site 45 with
a lake elevation of 6,391 feet, and a lower source boundary at 6,392 feet.

Modeled Impact. The sixth highest concentration for the May 8, 1991 design day at a source
elevation of 6,393 is 356 pg/m’ (Table 5-2, Dispersion Modeling). As noted in Section 5, the
lower [imits of a modeled source area will be somewhat higher in elevation than the actual lake
level due to a one vertical foot stable baud which has been observed to form above the water line.

Specifically, a modeled source elevation of 6,393 will correspond to an actual Iake level at about
6,392"

Implementation of the water diversion criteria specified in the SWRCB decision will gradually
restore the average water elevation of Mono Lake to approximately 6,391 feet above mean sea
level® Figure 7-3 below depicts changes in modeled PM-10 concentrations at receptor site 45 as
a function of increasing water elevation.

92

0254




psumsss ABO[0IPAY [BULICN

83X
0202 S10T 0102 $00Z . 0007 §661

N O
/81 05T = CIVANYLS 01-Wd TVYEQEd 001

ll..IJ.luum..Luul....

"
i
1

o I ol o e I ol s B

007

00t

==y 00¥
005

_ 1 009

/../: 008

006

0001

§TOJIBAA[ 9IBLING 3BT 0UOIA SWsBIIOU] 0]
Sy LIS YOLITOTY LV SNOLLVYINADNOD 01-Wd AZTHAON

0255

93

(w/3d) wonenuaa) 9I-Wd

Figure 7-3

Mooo Basin PM-10 SIP

May 1995



Section 7 - Selected Control Measure and Fedesal PM-10
Standard Attainment Demonstration

Adjusted Impact. The dispersion modeling study assumed that the source areas are spatially
homogeneous and vary temporally solely as a function of wind speed. In fact, the higher lake
shore areas closer to the prediversion water line have different surface characteristics—and less
susceptibility to erosion--than lower areas of the relicted lake bed. Soil observations and sand
transport measurements at 10 Mile Road on the North Shore of Mono Lake indicate that the
exposed lake shore above 6,390 is a net deposition area, while the zone below that elevation
is a net deflation area. (The substrate above 6,390" is comprised of coarser material, not
readily suspended at the 16 mph threshold.) This means that as the water elevation increases
over time, submerging source areas below the 6,390" contour, the supply of suspended or
entrained particulate matier being deposited above the 6,390° contour will decrease.

Additionally, there is evidence of expansion of natural vegetation cover above the 6,390°
elevation, especially in the Warm Springs and Simon Springs areas. Vegztation is an effective
surface stabilizer, inhibiting wind erosion by catching and retaining particles and increasing
resistance to organized flow.

The change in modeled air quality impact due to decreasing deposition from lower-to-higher
exposed lake shore areas can be calculated. Modeled PM-10 emissions decrease
proportionally with the decrease in size of net deflation source areas. Table 7 in Appendix 5
shows the area size of all lower source elevations (e.g., the exposed source area above each
respective water elevation).

The following equation is used to derive the adjusted PM-10 concentration at receptor site 45
as the water elevation increases and submerges areas below 6,391°. It assumes a reduction of
63.4% to attain the Standard:

Adjusted PM-10 (source level) = Modeled PM-10 (source level) - (237 pgim’) x
[Area (6,375') - Area (lake level)] /(2.092 x 107 n7’)

where: 237 = the difference between modeled (387) and attainment (150)
PM-10 concentrations; and 2.092 x 10’ = the difference in area size
between 6,375'and 6,391" source elevations.

At a lake level of 6,391" (lower source level = 6,392"), the air quality at the highest impact
site, receptor 45, is 387 pg/m’ (interpolated from Table 10, Final Air Quality Modeling Study,
page 31) and the area size 15 3.28 x 10° m? (interpolated from Table 7, Final Air Quality
Modeling Study, page 22). To meet the federal Standard, the impact at receptor 45 must be
reduced from 387 to 150 pg/m?. Considering the background concentration of 13.1 pg/m’
which is used in the model, the source area above 6,392° must decrease its emissions by
63.4%. This would mean that the PM-10 emission raie for the source areas above 6,392

94
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| Section 7 - Selected Control Measure and Federal PM-10
Standard Attainment Demonstration

must be about a third or less of the worst-case emission rate that was used for all areas in the
model. As previously discussed, because of the decrease in deposition of erodible material
and natural revegetation in the area above 6,392', it is reasonable to believe that the emission
rate will be significantly less than what was used in the model and it will be less than a third of
the worst-case emission rate.

The 63.4% emission reduction that is needed to attain the federal Standard at 150 pg/m’ is
determined by the following equation:

Emission

Reduction = 1 - (Standard - Background) / {Modeled Impact (at 6,392’} - Background]
= - [(150 pg/ns’ - 13.1 pg/m’) / (387 prghm* - 13.1 pg/im’)]
= 0.634 or 63.4%

This tevel of reduction or better will be achieved through depletion of deposition niaterial and
natural revegetation on the upper playa.

Table 7-2
ADJUSTED PEAK 24-HOUR PM-10 CONCENTRATIONS
(ng/m’)

Water Source Area Size {(m?) Modeled PM-10 at Adjusted PM-10 at
Elevation Receptor 45 Receptor 45

6,374" 2.42 (107) 895 pg/m® 895 pg/m’

6,376 1.98 (107) 831 pg/m’® 781 pg/m’

6,380’ | 1.12 (10") | 700 pg/m’ 553 pg/m’

6,386' 5.80 (10% 540 pg/m® 332 pg/m’

6,391 3.28 (10%) 387 pg/m’ 150 ng/m’

Figure 7-4 shows the changes in adjusted PM-10 concentrations at receptor site 45 as a
function of increasing water elevation.
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Section 7 - Selected Control Measure and Federal PM-10
Standard Attainment Demonstration

7.4 Demonstration of Attainment

Table 7-2 and Figure 7-3 show estimates of adjusted PM-10 concentrations at receptor site 45.
The combined effects of

(1) increasing the water elevation of Mono Lake to 6,391 feet, and

(2) eliminating deposition of particulate matter in the area between the 6,391 10
6,400" elevation,

accomplishes attaioment of the PM-10 Standard of 150 ug/m®. As depicted in Figure 7-1, the
water elevation will have risen to approximately 6,391 feet by the year 2014. The rate of
increase will depend in large part on futare hydrology. However, once the prescribed
elevation is restored, the present analysis indicates that the Mono Basin Planning Area will
attain the PM-10 Standard and maintain compliance into the future.

The air quality monitoring program currently operating in the Mono Basin will continue
PM-10 data collection in order to measure change in emissions as the water elevation
increases. This observed data will be compared to predicted results.

If a contingency measure is required to ensure the targeted water elevation—and, thereby,
compliance with the CAA--the SWRCB has the enforcement authority to further limit
diversion of water by the Licensee. Decision 1631 includes a provision to consider
appropriate revisions to the water right licenses, in the event that the water level of Mono
Lake has not reached an elevation of 6,391 feet by September 28, 2014.

Mono Basin PM-10 SIP 97
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Section 7 - Selected Control Measure and Federal PM-10
Standard Attainment Demonstration

7.5 Clean Air Act Compliauce

This submittal has been prepared to satisfy all SIP requirements of the federal Clean Air Act
Amendments of 1990 in a single, consolidated document.

The Introduction described the normal sequence and longest possible time line for compliance
actions, as follows:

Moderate PM-10 (RACM) SIP June 29, 1995

Best Available Control

Measures (BACM) SIP June 29, 1998
Demonstration of Attainment

(DOA) SIP December 29, 2000
Serious Attainment Date December 31, 2003

Extension of Attainment Date
Initial Five Year December 31, 2008

Presented below are significant accomplishments-to-date which fulfill required elements of
RACM, BACM, and DOA SIP submittals for the Mono Basin as a designated nonattainment
area:

e Decision 1631 found that the only feasible control measure to reduce PM-10 emissions in
the planning area is to increase the water elevation of Mono Lake.The decision, by
operation of law upon adoption, represents an enforceable assurance that the control
measure will be implemented.

« Modeling predictions demonstrate that full implementation of the control measure will
bring the area into attainment with the NAAQS. If the Standard is not attained by
December 31, 2008, a 5% reduction of emissions per year s required. This is 12 years
before the demonstrated attainment date when the lake level is expected to reach 6,391
feet. Assuming the ambient impact is proportional to the emissions, there must a 15.9
pg/m’ average reduction per year to achieve the 5% reduction requirement. The average
reduction for the control measure is estimated at 16.5 pg/m® per year. This means that the
Mono Basin is expected to experience a 5.2% reduction per year after December 31, 2008
until it reaches attainment i 2021.

98
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Section 7 - Selected Control Measure and Federal PM-10
Standard Attainment Demonstration

« Predictions of PM-10 concentrations at different source elevations provide quantitative
milestones to measure emissions reduction as a function of water elevation--a method to
demonstrate “reasonable further progress” (RFP). The District commits to submit RFP
reports every three years to track progress toward attainment.

 Serious nonattainment areas are required to apply Best Available Control Technology
(BACT) to control emissions from "major sources"--those emitting 70 tons or more of
PM-10 per year. Existing District Rule 209-A (Appendix 7) meets this requirement.

In conclusion, this document substantially satisfies the compliance requirements of the Clean
Air Act Amendments of 1990. It is not possible to comply with the serious attainment date of
December 31, 2003, and additional time will be required. An Extension of Attainment
Date--to set said date to be coterminous with the schedule prescribed by the SWRCB
decision--is considered reasonable and is herewith requested.
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Table 3.3 — Annual Ranking of Owens Lake PMy; in U.S.

Owens Lake Highest Highest
Highest in Owens Lake  Highest Mono ~ Non-GBUAPCD
YEAR Us.? Value Lake Value Value

1995 Yes 3,929 - 384
1996 Yes 2,383 = 1,715
1997 Yes 2,229 - 1,264
1998 No 1,464 - 1477
1999 Yes 2,901 - 442
2000 Yes 10,842 10,466 508
2001 Yes 20,754 4,482 610
2002 Yes 7,915 6,505 590
2003 Yes 16,619 5,745 590
2004 Yes 5,225 987 625
2005 Yes 3,989 2,108 760
2006 Yes 8,299 4,300 1,079
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Chapter 8 - Enabling Legislation to Implement Control Strategy

SETTLEMENT AGREEMENT

This Settlement Agreement (Agreement) is entered into between the Great Basin
Unified Air Pollution Control District (District) and the City of Los Angeles by and
through its Department of Water and Power (collectively “City”) (the City ar:d District to
be referred to as the “Parties”) to resolve the City’s challenge to the District’s
Supplemental Control Requirement (SCR) determination: for the Owens Lake bed issued
on December 21, 2005, and modified on April 4, 2006.

RECITALS
WHEREAS:

A. Owens Lake is located in Inyo County in eastern California, south of the
town of Lone Pire ard north of the town of Olancha.

B. Large portions of the Owens Lake bed are comprised primarily of dry
saline soils and crusts.

C The lake bed soils and crusts are a source of wind-borne dust during
significant wind events, and contribute to elevated cor:centrations of
particulate m:atter less than 10 microns in diameter (PMyo).

D. PM | is a criteria pollutant regulated by the federal Clean Air Act, 42
U.S.C. Section 7401 et seq., as amended (CAA).

E. Under the National Ambient Air Quality Standard (NAAQS) adopted
pursuant to the CAA, PMj levels may not exceed an average
concentration of 150 micrograms per cubic meter (ng/m’) during a 24-
hour period more than one tin:e per calendar year averaged over three
years.

F. The District has regulatory authority over air quality issues in the region
where Owens Lake is situated.

G. Under Health and Safety Code Section 42316, enacted by the California
Legislature in 1983, the District has authority to require the City to
urdertake reasonable measures at Owens Lake in order to address the
impacts of its activities th:at cause or contribute to violations of federal and
state air quality standards, including but not limited to the NAAQS for
PMyq.

H. Ir: 1987, the United States Environmental Protection Agency (EPA)
identified the Owens Valley Planning Area (OVPA), which encompasses

Board Order Attachment A - Settlement Agreement Page 1 of 45
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Chapter 8 - Enabling Legislation to Implement Control Strategy

Owens Lake, as an area not meeting the NAAQS for PM;o. In 1993, the
OVPA was reclassified as a serious non-attainment area under the CAA.

In 1997, the District adopted the Owens Valley PM;p Demonstration of
Attainment State Implementation Plan as required by the CAA (1997 SIP).
In 1998, the District and the City agreed that the City would construct
control measures on 16.5 square miles of the Owens Lake bed by the end
0f 2003 as part of a SIP revision in 1998.

In 2003, through District Board Order 03111-01 (Order), the District
required the City to construct dust control measures (DCMSs) on an
additional 13.3 square miles of the Owens Lake bed by the end of 2006,
for a total 0f 29.8 square miles of dust control measures, as part of a
Revised SIP (2003 SIP). Tke Order and 2003 SIP also established a
process whereby the Air Pollution Control Officer of the District (APCO)
must evaluate on at least an annual basis the potential need for additional
DCMs and “watck: areas” at Owens Lake bed in order to attain the
NAAQS. The process involves a determination by the APCO and an
opportunity for the City to present an alternative analysis.

On December 21, 2005, the APCO issued tke 2004/2005 SCR
determination finding that the City would be required to implement DCMs
on an additional 9.31 square miles of Owens Lake bed ar:d idertifying
0.66 square miles as “watch area.”

On January 20, 2006, the City appealed the 2004/2005 SCR determination
to the Califorria Air Resources Board (CARB). The District disagreed
that the determination was subject to such an appeal.

On February 22, 2006, the City submitted an Alternative Arnalysis
contesting aspects of the 2004/2005 SCR determination.

On April 4, 2006, the APCO modified the SCR determination, issued on
December 21, 2005 to reduce the supplemental DCM area to 8.66 square
miles and increased the “watch area” to 0.79 square miles (Modified SCR
determination).

Or: May 3, 2006, the City filed an appeal of the April 4, 2006 Modified
SCR determiration with the CARB. The District disagreed that the
determin:ation was subject to suck ar appeal.

Or: May 4, 2006, the City filed a petition for writ of mandate challerging
the APCO’s April 4, 2006 Modified SCR determination (City of Los

Angeles Departmerit of Water and Power v. Great Basin Unified Air
Pollution Control District, Kern County Superior Court Case No. S-1500-

Attachment A - Settlement Agreement Page 2 of 45
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Chapter 8 - Enabling Legislation to Implement Control Strategy

CV-258678, RJO). The Parties entered into mediation and a temporary
stay of the litigation.

AGREEMENT
NOW, THEREFORE, in consideration of the provisions herein contained and to
resolve the disputes over methods to address air quality at Owens Lake, including the

disputes over the SCR determination issued on December 21, 2005, and modified on
April 4, 2006, the City and the District hereby agree as follows:

DUST CONTROL MEASURES (DCMs)

1. The City shall apply DCMs as provided in this Agreement on additional areas of
the lake bed beyond the 29.8 square miles required ir: the 2003 SIP,

A. The areas on the lake bed on which DCMs will be applied are designated
in this Agreement as follows:

0 The 12.7 square-mile area of additional DCMSs shall be knowr: as
the 2006 Supplemertal Dust Control Area (SDCA).

(i)  The 29.8 square miles of DCMs required by the 2003 SIP skall be
known as the 2003 Dust Control Arza (DCA).

(iif)  The 0.5 square miles of natural drainage channels on the south area
of the lake bed shall be known as the Channe! Area.

(iv)  The combined 43.0 square miles of DCMs and Channel Area shall
be known as the Total Dust Control Area (TDCA).

(v)  The SDCA, DCA, Channel Area and TDCA are delineated on the
TDCA Map, attached as Exhibit 1. The SDCA and Channel Area
coordinate descriptions are attached as Exhibit 2. The DCA
coordinate description is contaired in the 2003 SIP.

B. Minor adjustmerts may be made to the boundaries of the SDCA upor:
written request by the City to the District and written approval by the
APCO, which approval shall not be unreasonably withheld. In the event
of such modification, tke boundaries of the TDCA skall also be modified
to reflect the modified SDCA boundaries.

G The City may, at its sole option, apply DCMs to additioral areas outside

the TDCA.
D. The City shall begin full operation of the DCMs within the SDCA as
follows:
3
Board Order Attachment A - Settlement Agreement Page 3 of 45

0268



Board Order
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) Moat and row controls shall be operational by October 1, 2009,
(ity  All other cortrols shall be operational by April 1, 2010.

E. Following the dates set out above in this Section, the City shall
continuously operate and maintain the DCMs witkin the TDCA. The City
shall continuously operate and maintain DCMs within the DCA as
required under the 2003 SIP, except as otherwise provided in this
Agreement.

A. The City shall construct within the SDCA a minimum of 9.2 square miles
of Shallow Flood dust controls. The Shailow Flood areas are delineated
on the Dust Control Measure Map, attached as Exhibit 3.

B. Or: the remaining 3.5 square miles of the SDCA ot specifically
designated for Shallow Flood on the DCM Map (Exhibit 3), the City shall

1) construct Shallow Flood, Managed Vegetation, or gravel cover, as
described in the Dust Control Measures Descriptiorn, attached as
Exhibit 4, and which are currently approved as Best Available
Control Measures (BACM) urder the 2003 SIP; or

(ii)  subject to Sections 3, 7 and 8, treat up to 3.5 square miles of the
SDCA with the alternative dust control measure known as “Moat
and Row,” as described in the DCM Description (Exhibit 4).

C. TDCA areas designated as Channel Area represent areas containing
natural drairage channels having potentially significant resource issues
and regulatory constraints. While these areas are not a part of the SDCA,
they shall be addressed as part of the control strategy for the SDCA.
However, it is acknowledged that the control strategy in this area may be
subject to additional regulatory constraints, design considerations, and
impacts caused by adjacent DCMs.

D. The internal control measure boundaries delineated on the DCM Map
(Exhibit 3) are approximate and are subject to final written approval by the
APCO. The areas designated on the DCM Map (Exhibit 3) for Shallow
Flood and Moat and Row may be modified upon written request by the
City to the District and written approval by the APCO, wkich approval
shkall not be unreasonably withheld.

All DCMs within the SDCA shall be designed, constructed, operated and
maintained by the City to achieve the initial target minimum dust control

efficiencies (MDCESs) showr: on the MDCE Map, attached as Exhibit 5. The
initial target MDCESs (Target MDCEs):
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A. Are based on the results of air quality modeling, as described in th:e 2003
SIP, conducted by the City and approved by the APCO for the period July
2002 through June 2006;

B. Assume 100 percent control efficiency in the 29.8 square miles of the
DCA required under the 2003 SIP, except during the fall and spring
ramping periods as described in Section 26, and achievement of the target
MDCE:s for the areas in the SDCA. Control efficiencies during the fall
and spring ramping periods shall be based on modeling that accounts for
reduced wetness cover pursuant to Sections 5 and 26; '

C. Have been selected to achieve PM,o concentrations that will not exceed
the federal 24-hour PM,, ambient air quality stardard of 150 pg/m’
(federal standard) at all historic shoreline (elevation 3600 feet above sea
level) receptors.

4. Prior to April 1, 2010, the Target MDCEs may be modified, upon request of the
City and written: approval of the APCO, which approval shall not be unreasonably
withheld, if the modified MDCEs meet the criteria set forth in the MDCE
Selection Process Spreadsheet, attached as Exhibit 6, pursuant to Section 3.

S) For the Shallow Flood areas idertified in DCM Map (Exhibit 3), the percentage of
cach area that must be wetted shall be based on the Shallow Flood Conirol
Efficiency Curve (SFCE Curve) attached as Exhibit 7, or an update of the SFCE
Curve mutually agreeable to the Parties, to achieve the control efficiency levels in
the MDCE Map (Exhibit 5).

6. The Parties believe that the City’s existing Managed Vegetation site may
currently achieve a control efficiency of 99 percent. Therefore, the City shall
continue to maintair: and the District shall continue to monitor the site to ensure
that it achieves 99 percent control efficiency. No later than July 1, 2007, the City
shall submit to the District an operatior: and management plan for the City to
maintain cover conditions that ackieve 99 percent control efficiency in the
Managed Vegetation areas. The plan shall be subject to written approval by the
APCO, which approval shall not be unreasonably withheld. Prior to the time that
the Managed Vegetation area is in compliance with an approved SIP, the District
will not issue a Notice of Violation (NOV) for the existing Managed Vegetation
area as long as:

A. From January 1, 2607, to the =arlier of July 1, 2007 or the date when the
City’s operation and managemenit plan is approved by the APCO, the City

maintains its current operation and maragement practices for its Managed
Vegetation areas; and
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B. After the APCO’s written approval of the operation and management plan,
the City implements all provisions of its operation and management plan;
and

C. The City’s Managed Vegetation area site does not cause an exceedance of
the federal standard at the historic shoreline.

As Moat and Row is not a curren:tly approved BACM dust control measure under
the 2003 SIP, the City will develop, in consultation with the District, and conduct
Moat and Row Demonstration Projects on the lake bed. These Demonstration
Projects will be conducted on two or more locations on the lake bed outside of the
DCA. The proposed location of these Demonstration Project areas are shown on
attached Moat and Row Demonstration Project Map (Exhibit 8). The actual
locations of the projects may be changed by the City, and in such event, the City
shall notify the APCO in writing of the changed locations. The City will be the
California Environmental Quality Act (CEQA) lead agency for implementation of
the Moat and Row Demionstration Projects.

Based on results of the Moat and Row Demonstration Projects described in
Section 7 and subject to Sections 2 and 3, the City in its sole discretion may
decide which DCMs to implement ir: the areas designated for Moat and Row in
Section 2 and Exhibit 3 of this Agreemert. The City shall consult with the
District before making its decision and inform the District of its decision in
writing.

A. Depending on the results of the Moat and Row Demonstration Projects,
the measures implemented in these arcas by the City may include Moat
and Row, er:hanced Moat and Row (e.g., closer Moat and Row spacing,
Moat and Row with some Shallow Flooding, Moat and Row with some
vegetation), combined Moat and Row/Shallow Flood, MDCE-BACM, or
BACM.

B. If the City implements Moat and Row, it shall design and construct Moat
and Row to achieve the Target MDCEs described in Section 3. The Moat
and Row configuration required to achieve these Target MDCEs will be
decided solely by the City, after consultation with and written notification
to the District.

C. In the event of a dispute regarding the City’s proposed decision or action
pursuant to Section 8.A or 8.B, either Party may initiate the Dispute
Resolution Process pursuant to Section 32.

D. Upon written request of the City, the APCC shall determine in writing if
Moat and Row and/or Enhanced Moat and Row constitutes BACM or
MDCE-BACM, in accordance with: the revisions to the 2003 SIP provided
in Section 28.
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DUST IDENTIFICATION (DUST ID) PROGRAM

9.

The Parties mutually recognize that a method for identifying sources of potential
exceedances of the federal standard at the historic shoreline could be developed
that is superior to and could replace or modify the current Dust 1D Program.

A. The Parties will work cooperatively, with the participation of a mutually
agreeable independent third party technical expert or experts under
contract to the District and jointly managed by the Parties, ir: a good faith
effort to develop, before April 1,2010, ar: improved Dust ID Program.
The APCO will implemert all mutually-agreeable changes to the Dust ID
Program and notify the City in writing of those changes.

B. The District will cortinue to work with the City after April 1, 2010 to
further improve the Dust ID Program and will implement all additional
mutually agreeable changes in a written decision.

C. In furtherarice of efforts to improve tke Dust 1D Program:

(i) The Parties will promptly begir: a mediated process for refining the
Dust ID Program and resolving disputes.

(i)  The Parties will select a mutually agreeable expert or panel of
independent third-party technical experts.

(iiiy ~ The District, after consultation with the City, will increase the
rumber of PM;, monitors at or near the historic shoreline. In all
cases, tke District will notify the City of the location of the
monitors within 30 days of placement of thie monitors. 1fa PMy,
monitor is located above the historic shoreline, the District will
make 1easonable atternpts to account for nor-lake bed sources that
may affect the monitor.

(iv)  The District, after consultation with the City, will modify the
existing sar:d flux monitor network to concentrate on areas of
special interest, and will, in all cases, notify the City of the
modifications within 30 days of any modification.

(v) The Parties will establish mutually agreeable model performance
measures. Such measures may, but are not required to, include a

minimum model performance standard.

(vi)  The District will make reasonable efforts to account for impacts of
DCM constructiorn activities.
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The City will lead a joint effort with the District to develop methods for directly
measuring PMjo emission rates from the lake bed. The District will incorporate
reutually agreeable methods into the Dust ID Program.

A.

If the City is in compliance with Sections 1 and 2 of this Agreement, the
following shall apply to the time period before April 1, 2010.

@) The APCO will not issue any further determinations regarding the
need for SCRs that provide for additional requirements beyond
those in this Agreement. However, the District will continue to
use the Dust ID Program, as that program may be modified
pursuant to Sections 9 and 10. The District will periodically advise
the City of results in writing and may recommerd actions to the
City based on the model resuits.

(ii)  Data collected before April 1, 2010 will not be used in future
determinations requiring SCRs, except in those areas delineated as
Study Areas on the Study Area Map attached as Exhibit 9 and
described in Exhibit 2. Data collected from the Study Areas
between July 1, 2006 and April 1, 2010 may only be used in SCR
determinations after April 1, 2010, arid may be used only in
accordarce with the current form of the Dust ID Program that is in
eftect after April 1, 2010.

(ili)  The District will not issue an order requiring the City to implement
any additional controls on any lake bed dust source areas in order
to achieve the state PM,g standard of 50 micrograms per cubic
meter unless compelled to issue such ar: order by state law.

The District shall determine compliance with the state PMq standard
based on concentraticns only in the surrounding communities, unless
otherwise compelled by state law.

The City, in consultation with the District, shall annually develop and provide to
the District a Performance Monitoring Plar: (PMP) to aid in its operation of the
Owerns Lake dust mitigatior: program on the Owens Lake bed.

Al

The PMP will describe the measurements and methods used to verify the
performance of the constructed DCMs and Moat and Row test areas. The
PMP will also describe the measuremer:ts and methods used to maximize
information on dust emissions from: areas of special interest.

The City shall implement the PMP, and will use the results as a guide for
making operational decisions about the type, location, timing, and level of

dust control measures needed to prevent exceedances of the federal
standard at the shoreline.
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C. The District may use information from the PMP to assist ir: determining
the likely sources of dust emissions causing or contributing to exceedances
(if any) of the federal standard at the shoreline.

SHALLOW FLOOD BACM REFINEMENT

13, The City shall have the option to conduct field testing to refine the wetness cover
requiremernt to achieve 99 percent control efficiency in Shallow Flood areas
within the DCA (Shallow Flood Cover Test).

A. The Shallow Flood Cover Test shall occur on one or more areas totaling
not more than 1.5-square-miles, to be selected by the City and approved
by the APCO, whick approval skall not be unreasonably withheld, from
within the TDCA areas requiring 99 percent control.

B. The Shallow Flood Cover Test design shall be prepared by the City and
approved by the APCO, which approval shall not be unreasonably
witkheld, prior to implementation. Based on that design, the APCO will
reasonably determine wetness cover requirements for the Shallow Flood
Cover Test.

C. The City will be CEQA lead ager:cy for the Shallow Flood Cover Test.

14. If the APCO reasonably determines in writing that DCMs in the TDCA have been
operational for one full year (defined as 365 consecutive days) with ro
exceedance of the federal standard at monitors located at or above the historic
shoreline caused solely by sources within the TDCA, the City shall be permitted
to reduce the wetness cover by an average of 10 percent over Shallow Flood areas
requiring 99 percent control efficiency, excluding areas identified in Section 14.C,
provided that:

A, Application of the 10 percent reduction iz wetness cover during the Fall
and Spring Shallow Flood DCM Compliar:ce periods set out in Sections
25 and 26 shall result in the lower of:
(1) The areal cover resulting from a 10 percent reductior; or
(i) The areal cover required in Section 26.A.

B. To implement the reductions set out in this Scction, the City shall be
required to first submit a written Wetness Cover Plan to the District for

reducing the wetness cover on the eligible areas. The Wetness Cover Plan
skall take into account:

9
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(i) the results of testing carried out pursuant to Section 13, if
conducted; and

(ii))  theresults of fall and spring Shallow Flood wetness cover
reduction operations carried out pursuarnt to Section 26.

C. If, in any year, the Wetness Cover Plan proposes reductions in wetness
cover greater than 10 percent in ary portion of tke Shkallow Flood areas
covered by the Plan (consistent with the 10 percent limit on the overall
average reduction), the City shall obtain the additional written approval of
the APCO, which approval shall not be unreasonably withheld.

D. In the event shoreline monitors show an exceedance of the federal
standard, whether that exceedance is caused by sources within, outside, or
both witkin and outside of the TDCA, no further reductions in wetness
cover shall be permitted for any Shallow Flood area that has contributed to
the exceedance, as determined by the methodology in Section 18 and
subject to the provisions of Section 16.

E: Except as provided in Section 16, the City may cortinue to operate using
reductiors of wetness cover pursuart to a previously approved Wetness
Cover Plan.

For eack Dust Control Season (October 1 of each year through June 20 of the next
year) that wetness cover reductiors have taken place under the provisions of
Section 14, the City skall prepare ar:d submit to the District a written report
summarizing the results of the wetness cover reductions witkin 90 days after
conclusion of the corresponding Dust Control Season. The report shall document
the percentage of wetness cover for Shallow Flood areas an:d the effect(s) of
wetness cover reductions on PM,, concentrations at the Listoric shoreline.

Any areas for whick wetness cover has been reduced pursuant to Section 14 ard
that cause or contribute to an exceedance of the federal standard at the historic
shoreline shall be remediated by the City under the Remedial Actior: Plan
requirements pursuarnt to Sections 18 and 22 below.

A. Subject to APCO written approval, which approval shall ot be
urreasonably witkkeld, the City may further reduce the wetness cover
beyond that allowed ir: Section 14 provided that:

(1) The maximura 24-hour PM g shoreline monitor values for at Jeast
365 consecutive days of operation following initiation of the [ast

approved Wetness Cover Plan does not exceed 130 pg/m’; and

(i) The City demonstrates to the reasonable satisfaction of the APCO
that the modeled contributions from the lake bed for the same time

10
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period set forth in Section 16.A.(i) plus the background of 20
pg/m’ do not exceed 120 pg/m’ at the historic shoreline.

B. If the monitored values at the historic shoreline exceed 130 pg/m’®, and it
is determined that non-lake bed sources are contributing greater than 20
ng/u’, then the District will expeditiously seek to identify and require
control of those ron-lake bed sources so that the City may continue to
implement efficient DCMs on the lake bed.

C. If the City is entitled to further reduce wetness cover pursuant to this
Section, the City shall prepare and submit ar: updated Wetness Cover Plan
to the District to describe the wetness cover proposed for the subsequent,
applicable Dust Control Season. The updated Wetness Cover Plan shall
include:

(i) A map that depicts the eligible Shallow Flood areas;

(i)  The proposed amount of wetness cover for each eligible Skallow
Flood area; and

(iii)  The method for determining effectiveness of the proposed wetness
cover.

D. The Wetness Cover Plan shall be subject to approval of the APCO, whick
approval shall not be unreasonably withheld.

ACTIONS TO ADDRESS STANDARD VIOLATIONS

17. After May 1, 2010, the APCO will recommence written SCR determinations
under the revisions to the 2003 SIP as provided in Section 28. Recommenced
determinations will use Dust ID data collected only after April 1, 2010, except as
provided in Section 11.A.(ii) for Study Areas, and shall be made at least once in
every calendar year.

18. If, pursuant to Section 17, the APCO determines that a monitored or modeled
exceedance of the federal standard caused by emissions from the lake bed has
occurred at or above the historic shoreline:

A. The APCO, based on all available informatior, including visual
observation, monitoring and modeling, and in consultation with the City,

will identify the need for additional cortrols, monitoring, or both.

B. 0] If the APCO identifies the need for additional controls, the APCO
shall issue a SCR determination.

11
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(i)  If the City does not agree with the APCO’s determination, the City
may, within 60 days of the APCO’s determination, submit to the
District an Alternative Analysis. If the City submits an Alternative
Analysis, the APCO shall consider the Analysis and may
withdraw, modify or confirn: the SCR determination.

(iii)  Ifthe APCO issues a modified SCR determination or confirms the
iritial SCR determination and the City does not agree with the
APCO’s action, the City may initiate the Dispute Resolution
Process pursuant to Section 32. The APCO may modify the SCR
determination based on tke Dispute Resolution process.

(iv)  Inthe event the Parties are unable to resolve disagreements over
future SCR determinations through th:e Dispute Resolution
Process, the City may appeal future determinations to CARB under
the provisions of Health and Safety Code Section 42316 (Section
42316), provided that the Parties expressly intend that this
Agreement be the final resolution regarding the existing disputes
between the Parties that are the subject of this Agreement. Based
on the foregoing, the City stipulates and agrees that all of the -
provisions and determinations, including the measures and
procedures, contained in the 2003 SIP, the provisions of this
Agreement to be included in modifications to the 2003 SIP
pursuant to this Agreement, and the SCR determination dated April
4, 2006, which the City in good faith: disputed, shall be deemed to
be valid and reasonable, and that the City will not challenge those
provisions or determinations by appeal under Section 42316 or in
any other proceeding, including any other administrative or
judicial forum. Subject to this Paragraph, the City may challenge
any future SCR determination under Section 42316; Lkowever any
arguments or challeriges must be based on data and information
that do not currently exist, but that exist after the execution of this
Agreement.

C. The City shall prepare and submit for the APCO’s consideration and
written approval, which approval shall not be unreasonably withheld, a
Remedial Action Plar: as described in Section 21 to address the
exceedance(s). The City shall submit the Remedial Action Plan within 60
days of the date the SCR determination becomes final.

D. The District may, as appropriate, also issue a notice of violation.
19. In the event:
A. The APCO has made a written determination pursuant to Section 18 that

an exceedance of the federal standard, occurring after April 1, 2010,
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resulted from a Control Area or portion of a Cortiol Area treated with
Moat and Row; and

B. That Control Area or portion of a Control Area causing the exceedance
was remediated by the City as provided in Section 21 below; ar:d

C. That Control Area or a portion of that Control Area is subsequently the
sole cause of an exceedance of the federal standard at or above the historic
shoreline, (i.e., an exceedance occurred afier the City attempted to
remediate that area under Sectior: 21);

then the City shall convert that Control Area, or that portion of that Control Area,
from Moat and Row to MDCE-BACM or BACM, to address the exceedance
described in Section 19.C., for all or the portion of that Control Area that caused
the subsequent exceedance, under the time deadlines provided for in Section 24.

20.  Ifthe APCO determines that Moat and Row constitutes BACM or MDCE-
BACM, then upon issuance of such written determination, the provisions of
Section 19 that require the City to convert to BACM or MDCE-BACM may be
satisfied by applying the BACM or MDCE-BACM approved under this Section
20.

2]. A Remedial Action Plan prepared by the City pursuant to Section 18 will contain
a description of:

A. Any and all needed changes, repairs or enhancements to DCMs, including
one or some combination of the following:

(1) Maintenance of facilities (e.g., berms, moats and rows);

(i)  Changes to Shallow Flood or Managed Vegetation facilities or
operations (e.g., increase ir: wetress cover extent, improved
wetness cover distribution, enhancement of vegetation);

(1i))  Augmentation (e.g., more moats and rows) or enhancement (e.g.,
addition of sand fences, surface wetting, armoring, vegetatior,
surface roughening) of Moat and Row areas;

(iv)  Transition of Moat and Row areas to BACM, or MDCE-BACM.

B. Any ard all needed expansion of DCMs, and specific plans for expanding
the measures.

C. A schedule for the work to be performed to implerent the changes,
clearly indicating the point at which facilities will be operational and
effective at design levels,

13
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22.  The Schedule of Contingency Measures attached to this Agreement as Exhibit 10
sets forth a non-exclusive list of items that shall be included by the City in its
Remedial Action Plans, described in Section 21, and the timing required for their
implementation.

23.  Before any full-scale Moat and Row areas are operational, the City shall submit to
the District a conceptual desigr: ard schedule for possible implementaticn of
BACM or MDCE-BACM to each Moat and Row area consistent with Sectior: 19.
These designs and sckedules are the potential contingency measures to be
implemented by the City where a transition from Moat and Row to another DCM
is needed, or where such transition is required pursuant to Section 19.

24.  Areas to be trausitioned from Moat and Row to BACM or MDCE-BACM will be
operational within the times set forth in the Moat and Row Transition Schedule
attached as Exkibit 11. DCMs for new areas will be operational within the times
set forth i the DCM Operation Schedule attached as Exhibit 12.

FALL AND SPRING SHALLOW FLOOD BCM COMPLIANCE

25.  For the time period from October 16 of each year through May 15 of the next
year, the Skallow Flood Control Areas shall be considered to be in compliance
with this Agreement and applicable laws and regulations, if the areal wetness
cover within each Shallow Flood Control Area in the TDCA meets the MDCE
required in Exhibit 6 using the SFCE Curve in Exhibit 7.

26.  The provisions set forth in this sectior: shall apply to all Skallow Flood areas with
target control efficiencies of 99 percent or more, except those which the City and
the District may mutually agree to exclude.

A. Beginring on April 1, 2010, compliance of TDCA Control Areas with: 99
percent control efficiercy Shallow Flood requirements shall be as follows:

(1) Beginning May 16 and through May 31 of every year, Shallow
Flood may be reduced to a minimum of 70 percent areal wetness
cover.

(i) . Beginning June 1 and through Jure 15 of every year, Shallow
FFlood may be reduced to a minimurm of 65 percent areal wetness
cover.

(i)  Beginning June 16 and through June 30 of every year, Skallow

Flood may be reduced to a minimum of 60 percent areal wetness
cover.
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(iv)  If for any Shallow Flood area, the percent of areal wetness cover in
the periods specified in Sections 26A.(i), (ii) and (jii) is below the
minimum percentages specified inthose sections, and there were
no monitored or modeled exceedances of the federal standard at
the historic shoreline, that area will be deemed to be in compliance
with this Agreement and applicable laws and regulations if the City
demonstrates in writing and the APCO reasonably determines ir:
writing that maximum mainline flow was maintained in the
applicable period.

From July 1 through September 30 of each year, the City is not required
by the 2003 SIP to apply water for dust control, but is required to maintain
minimum areal wetress cover as required by applicable environmental
documents and approvals.

Beginning on April 1, 2010, if modeled or monitoring data shows an
exceedance or exceedances of the federal standard at the historic shoreline
as a result of excessive dry areas on Shallow Flood Control Areas during
the dust control periods for each year between May 16 through June 30,
and October 1 through October 15, the provisions of Sections 17 and 18
shall apply.

The provisions of Sections 25 and 26 are subject to the results of air quality
modeling, to be conducted by the City and approved by the APCO, that
demonstrates attainment of the federal standard at the historic shoreline using the
reduced areal wetness covers set fortl: in Section 26. The modeling shall be
conducted as described in the 2003 SIP using data for the period July 2002
through Jure 2006. The control efficiency of the areal wetness covers shall be
modeled using the SFCE Curve as provided in Sectior: 5.

REVISION OF THE STATE IMPLEMENTATION PLAN ( SIP)

28.

A.

The APCO will propose a District Board Order that will revise the 2003
SIP to incorporate all of the terms and conditions of this Agreement,
except such terms and conditions, if any, that may not lawfully be
included in the SIP. The APCO will propose the Board Order and SIP
revision at a time sufficient to allow the proposed revisions to be
considered and adopted by the District Board by July 1, 2008. The time
for consideration and adoption shall take into account, without lim:itation,
the time for legally required environmental review and public notice and
hearing. The District Board will act on the proposed SIP revisions by July
1, 2008.

If the District Board has the legal ability to act and fails to act by
November 1, 2008 on a proposed District Board Order as described in
Subsection 28.A, the City may terminate this Agreement by providing
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written notice to the District, provided, however, that the City will not
provide such notice prior to the conclusion: of the Dispute Resolution
Process pursuant to Section 32, which process may be initiated by either
Party.

The Parties have developed this Agreement with the intentior: that its
provisions will be incorporated ir:to a revision of the 2003 SIP and are
consistent with applicable provisions of the Health and Safety Code,
including Section 42316, and applicable provisions of federal law
regarding attainment of the NAAQS.

The APCO shall confer in good faith with the City to develop procedures
to modify and authorize MDCE-BACM for incorporation into the
revisions to the 2003 SIP.

The District will be CEQA lead agency and will prepare, in corsultation
with the City, and will consider for certification or: or before March 1,
2008 an environmental impact report (EIR) on the proposed SIP revisions.

(i) In the event:

(a) the District Board adopts a District Board Order ravising
the 2003 SIP that does not incorporate all the terms and
conditions of this Agreement, except such terms and
condition:s, if any that may not lawfully be included in the
SIP; or

(b)  the District Board adopts a District Board Order revising
the 2003 SIP that incorporates all the terms and conditions
of this Agreement except such terms and conditions, if any,
that may not lawfully be included in the SIP, and
subsequent judicial action causes the revised SIP to be
materially inconsistent or materially in conflict with the
terms and conditions of this Agreement,

the City may terminate this Agreemert in the case of Section
28.F(i)(a), and either Party may terminate this Agreemerit in the
case of Section 28.F(i)(b), within 30 days of such actior: by
providing written notice to the other Party.

(i) If the City does not elect to terminate this Agreement pursuant to
Section 28.F(i) and any inconsistencies or conflicts exist betwveen
this Agreement that preclude compliarce with both, the provisions
of the District Board Order shall prevail.
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G. The City will support and will ot appeal or in any other way challenge or
oppose revisions to the 2003 SIP and resulting District Board Order that
incorporate all of the terms and conditions of this Agreement, except such
terms and conditions, if any, that may not lawfully be included in the SIP.
After issnance of the District Board Order provided for in this Section, the
City shall not challenge the order under CEQA to the extent that Order is
consistent with this Agreemernt.

H. In the event the District Board fails to ceriify the EIR by March 1, 2008 or
to act on the proposed SIP revisions by July 1, 2008, the Parties shall meet
ard confer as provided in Section 33.A.

I Any provisions of this Agreement that are ircorporated into the District
Board Order as provided in Section 28.A. shall, upon adoption of that
Order by the District Board, cease to have any further force and effect as
part of this Agreement, and shall instead be effective as part of the District
Board Order.

J. Any provisions of this Agreement that are not incorporated into the
Disirict Board Order as provided in Section 28.A shall remain in full force
and effect as part of this Agreemert until May 1, 2012, at which time
those provisions shall cease to be of any further force or effeci as part of
this Agreement, provided that the Parties may mutually agree in writing to
extend tkis date.

COVER MEASUREMENT TECHNIQUES AND PERFORMANCE SPECIFICATIONS

29.

The District and City will collaboratively develop wetness and vegetative cover
measurement techniques, control efficiency relationships, and compliance
specifications. Final acceptance of those cover measurement techniques and
compliance specifications with regulatory impact will be at the sole discretion of
the APCO.

KEELER DUNES

30.

The Parties acknowledge that dust emissions from the area known as the Keeler
Dunes may cause or contribute to exceedances of federal and state standards for
PMy,. The City hereby agrees to cooperate with the District and other federal,
state and local agencies and experts as r:ecessary to develop a plan to reduce dust
emissions fror the Keeler Dunes.

COOPERATION BETWEEN PARTIES AND DISPUTE RESOLUTION

31

Ir: carrying out the terms of this Agreement, the Parties interd to cooperate fully
and to consult with each: other effectively and on a regular basis. The Parties will
make good faith efforts to provide each other with relevant documents and
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technical information in a timely manner, and they will keep each other informed
of their respective progress in actions to implement the actions set forth in this
Agreement, including, without limitation, progress in entering into consultant and
construction: cortracts and in securing permits from agencies with permitting
authority.

Notwithstanding the Parties’ corzmitment to cooperate in implementing the termis
of this Agreement, they recognize that differenices may arise between them. To
address this situation, the Parties agree that, in the event either Party believes that
a dispute exists regarding implementation or interpretation of any provision of
this Agreement, that Party may, by informing the other Party in writing within 21
days of the decision or determination, action or proposed action triggering the
dispute, initiate non-binding mediation between the Parties. A party may not seek
non-binding mediation for issues that were already the subject of mediation under
this Sectior: unless both Parties agree in writing.

A. The mediator shall be a mediator mutwally acceptable to the Parties. The
Parties may also by mutual agreement include in the mediatior, one or
more of the technical experts selected pursuant to Section 9.C.(ii), or any
other technical experts, such experts to be under contract to the District
and jointly managed by the Parties. The City shall be resporsible for the
cost of the mediator and the technical experts pursuant to Healtk: and
Safety Code Section 42316. The mediation will be conducted ard
completed within 60 days of the notice initiating the Dispute Resolution
Process unless that time period is extended by mutual agreement of the
Parties. The mediation will be conducted under all applicable California
laws regarding mediation, including but not limited to Cal. Evidence Code
Sections 1115-1128.

B. Neither Party will commence any litigation concerning the implementation
of terms of this Agreement unless that Party has first initiated the
mediation described in this Section, and the sooner of the following two
events takes place:

() Sixty (60) days has expired from the date that Party first sent
written notice to commence the mediation; or

(ii)  Both Parties agree, or the mediator(s) states, in writing that the
mediation has been completed.

(iii)  Notwithstanding the provisions of this Section 32.B, a Party may
commence litigation at ar: earlier time if necessary to pursue a
claim or cause of action that would otherwise be time barred under
an applicable statute of limitations.
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Chapter 8 - Enabling Legistation to Implement Control Strategy

If the Dispute Resolution Process pursuant to this Section 32 is initiated to
address a dispute regarding a SCR determination issued by the APCO
pursuant to Section 18.B, then that SCR determination shall not be
deemed final until the conclusion of this process under Section 32.B.

Nothing in this section is intended to or shall be construed to restrict or
eliminate a Party’s right to utilize available legal remedies following
completion of the mediation process.

EXTENSIONS OF TIME

Board Order

In the event that the District

1) Anticipates that it will fail to certify or fails to certify an
environmental impact report on the proposed SIP revisions and
related actions by March 1, 2008; or

(ii)  Anticipates that it will fail to act on or fails to act on a proposed
District Board Order pursuant to Section 28.A by July 1, 2008,

the District shall promptly notify the City, and Parties shall meet and
confer to determine what if any revistons to other dates contained ir: this
Agreement may be appropriate. The Parties may mutually agree to the
participatior: of a mediator in the meet and confer process.

In the event the City

1) Anticipates that it will be unable to complete implementation or
fails to complete implementatior: of moat and row controls
pursuant to this Agreement by October 1, 2009; or

(i) Anticipates that it will be unable to complete implementatior: or
fails to complete implementation of all other controls by April 1,
2010,

the City may seek relief for such failure or delay by obtaining a variance
from the Hearing Board of the Great Basin Unified Air Pollution Control
District pursuant to District Regulatior: VI and all applicable law for
variance relief from a District Order, including but not limited to Health
and Safety Code Section 42350 et seq. Ir: such event, the Disirict shall, at
the request of the City, meet with the City, prior to or after the filing of a
request for a variance, in order to ascertain whether the District will
support the City’s variance request. In the event the District will not
support the City’s variance request, the City may invoke the Dispute
Resolution Process pursuant to Section 32.
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34.

Chapter 8 - Enabling Legislation to Implement Control Strategy

C. Nothing in this Section is intended to or shall limit the ability of the City
to seek a variance from requirements riot included in this Section.

D. Each Party will undertake to inform the other Party as early as practicable
of the fact that it anticipates that it will not meet or has failed to meet any
of the dates set out in this Section.

In the event either Party claims that the other Party is in material breach of the
terms of this Agreement, including without limitation, a claim by the District that
the City is in material breach under Section 11, the Party claiming the breach shall
provide written notice of the claimed breach to the other Party. In the event the
Party claimed to be in breach contests such claim, the issue shall be subject to the
Dispute Resolution Process in Section 32.

LAWSUIT/APPEAL SETTLEMENT CONDITIONS

35.

36.

37.

Within 15 days of execution of this Agreement, the APCO shall issue a revised
SCR determination that incorporates the terms of this Agreement and that
supersedes all previous determinations.

Upon issuance by the APCO of the revised SCR determination as described in
Section 25, the City shall immediately commence the process for implementing
additional DCMs or: ike Owens Lake bed consistent witk the term:s of this
Agreement.

Upon issuance by the APCO of the revised SCK determination as described in
Section 35, the City shall within seven days dismiss with prejudice its CARB
appeals and the litigation against the District as described in the Recitals at
Paragraphs L, O. and P.

DEFINITIONS

38.

Definitions of terms used in this Agreement are contained herein and in Exhibit
13. Where specifically identified in Exhibit 13, these terms as used in this
Agreement and Exhibits shall have the meanings provided in this Exhibit 13.
Where no definition is provided herein or in Exhibit 13, the words and terms shall
have their meaning as provided in the federal Clean Air Act or state air pollution
law in the Health and Safety Code, and where no definitior is found there, shall
have their ordinary meaning as read in the context of this Agreement and
consistent with the expressed irtent of the Parties.

NOTICES

Board Order

391

Whenever, under the terms of this Agreement, written notice is required to be
given or a report or other document is required to be sent by one Party to another,
it shall be ser:t by overnight mail and directed to the individual at the address
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Chapter 8 - Enabling Legislation to Implement Control Strategy

specified below, unless that individual or his or her successor gives notice of a
change to the other Party in writing.

As to the City:

Ronald F. Deaton

General Manager

Los Angeles Department of Water and Power
111 North Hope Street, Room 1550

Los Angeles, CA 90012

As to the District:

Theodore D. Schade

Air Pollution Control Officer

Great Basin Unified Air Pollution Control District
157 Short Street

Bishop, California 93514

ADDITIONAL PROVISIONS

40.

41.

42.

43,

44,

By this Agreement, the City and the District intend to settle their disputes
regarding methods to address air quality issues at Owens Lake, including
disagreements over the SCR determination issued on December 21, 2005, and the
Modified SCR determination issued on April 4, 2006.

This Agreement is the final integrated agreement betweer: the Parties regarding
the matters addressed herein, and say not be modified except ir a writing signed

by botk: Parties.

This Agreement shall be construed in accordance with the Jaws of the State of
California.

In the event any provision of this Agreement is judicially determined to be
unenforceable, the Parties shall meet and confer and following suck meeting, the
Parties rmay amend the Agreement, or continue the Agreement without
amendment, or either Party may terminate the Agreement.

This Agreement shall not create any rights in ary third party.
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Chapter 8 - Enabling Legislation to Implement Control Strategy

" 45.  No failure by @ Pariy to insist on stndpuformm of any tern or. condlhon of

ﬁns Agreement shall constmne 2 waiver of sunh term or condition or a breach
S

46.  Each Pa;iy represents thiat theif respective signatories i)'elow' have the authority to
bind thém to the terms of this Agreement.. '

REVIEWED AND AGREED TO:

ed:_%&rg: 10 __,2006 Dated: /}mﬂ‘n‘/ 2006

ARRE ok ‘dmﬁ W/Méf

Ronald F. Deaton Henry “Skip” \(eatch
General Manager, Los Angelw Department of
Water and Power _
Great Basin Unified Air Pollution Control
The City of Los Angeles District
By and Through the

Los Angeles Department of Water and Power

Board Order
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List of Exhibits

W oo N D

[ = I ]
W N = O

Total Dust Control Area Map

2006 Supplemental Dust Control Area Coordinate Description
Dust Control Measure Map

Dust Control Measures Description

Minimum Dust Control Efficiency Map

MDCE Selection Process Spreadsheet

Shallow Flood Control Efficiency Curve

Moat and Row Demonstration Project Location Map

Study Area Map

. Schedule of Contingency Measures
. Moat and Row Transition Schedule
. DCM Operation Schedule

. Definitiors

23
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EXHIBIT 1 -- TOTAL DUST CONTROL AREA MAP

The Total Dust Control Area (TDCA) is comprised of the 2006 Supplemental Dust Control Area (SDCA) and the 2003 Dust
Control Area (DCA).
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EXHIBIT 2 -- 2006 SUPPLEMENTAL DUST CONTROL
AREA COORDINATE DESCRIPTIONS

KEY MAP

N

A

2 3 4 Kilometers

Historic Shoreline

Brady Highway
Existing Dust Control Areas
upplemental Dust Control Areas

[l Study Areas
“: Channel Areas
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Chapter 8 - Enabling Legislation to Implement Control Strategy

EXHIBIT 2 -- Owens Lake 2006 Supplemental Dust Control Area Coordinate Descriptions

Area ID| Area | Areatype | |Coordinates{UTM Zone11 meters NADS3) Area ID| Area | Areatyps | |Coordinates{UTM Zone11 meters NAD83)
(miles ) X-voordinates Y-coordinates (miles ) X-coordinates Y-coordinates
D1 0.16 SDCA 416,001.0310 4,042,347.3789 DS 0.57 SDCA 418754.0310 4033026.5000
- 415,701.7500 4,042,385.7617 418552.9690 4033287.6914
415,343.2810 4,042,999.8633 418484.0000 4033621.1133
415,539.4060 4,042,999.0234 418689.0940 4034066.4102
415,866.3750 4,043,383.8359 418529.0310 4034424.5078
415,994.4060 4,043,304.2109 418434.8130 4034452.0664
416,002.6250 4,042,981.9922 418325.1880 4034653.6234
416,005.6250 4,042,568.5234 418224.7810 4034845.3438
416,001.0310 4,042,347.3789 418087.7500 4035047.7852
417953.1880 4035467.4961
D2 0.2t SDCA 408,085.5000 4,041,493.3164 417980.5000 4035865.3203
407,718.8130 4,042,027.7422 418027.9060 4036319.6094
407,731.5000 4,042,299.3945 417524.4060 4037110,5117
407,804.9060 4,042,524.2148 416666.3750 4034527.9844
407,873.2810 4,042,654.1211 419065.6880 4034610.9648
408,032.2500 4,042,647.6875 419223 4690 4034342.1406
408,089.5630 4,042,502.0625 419141.3750 4034271.8047
408,267.6560 4,042,491.4219 419084.1880 4033110.8086
408,347.0630 4,042,440,3203 418754.0310 4033026.5000
408,348.9690 4,041,492.4844
408,085.5000 4,041,493.3164 D& 0.03 SDCA 419801.2810 4033687.7539
419831.7500 40341411016
D3 0.03 SDCA 414,747.2500 4,039,108.7500 420006.8130 4034139.3281
414,550.5000 4,039,224.6641 420012.7190 4033590.4844
414,528.0310 4,039,697.5156 419801.2810 4033687.7539
414,532.5000 4,039,759.7891
414 583.3750 4,039,699.2617 D7 0.43 SDCA 422105.2500 4031749.0176
414,643.3130 4,033,605.6250 421854.9690 4031871.4102
414,700,5000 4,039,498.9766 421952.1880 4032442.4199
414,718.6880 4,039,441.7188 421827.1560 4032498.3555
414,729.1250 4,039,314.2500 421778.4380 4032522 0762
414,747 2500 4,039,108.7500 421862.0310 4032660.6934
421931.3130 4032728.7031
D4 0.59 SDCA 408,694.5000 4,035,836.9683 4218543130 4032765.7129
408,417.2190 4,035,957.7344 421966.3130 4032785.8828
408,370.5940 4,036,191 3453 421992 7810 4032841.0703
408,249.5940 4,036,258.3184 422013.5310 4032894 8164
408,231.6880 4,036,571.0625 422030.0630 4032956.1914
408,075.5000 4,036,791.1719 42203%.5000 4032014.7422
408,254.4060 4,037,157 2813 422042.1560 4033068.7461
408,243.9060 4,037,387.3789 422042 4380 4033082.8008
408,606.5630 4,037,448.5391 422040.7810 4033127.2188
408,414.0000 4,037,664.3359 422103.3750 4033191.3320
408,348.8750 4,037,888.7227 422274 9380 4033248.8359
408,415.9060 4,038,042.2422 422331.4380 4033437 2383
408,494 0000 4,038,156.0977 422451.9060 4033492.2617
408,687.9380 4,038,284.6484 422530.2190 4033470.0195
408,762.7190 4,038,303.7813 422579.0940 4033430.6797
408,853 0940 4,038,290 2422 422659.7190 4033313.9453
408,911.3130 4,038,246.2109 422698.6880 4033173.2383
409,028.9380 4,038,251.5742 422688.0630 4032830.0469
409,126.1560 4,038,258.7344 422701.7500 4032367.5195
409,134.0630 4,038,309.6602 4225922180 4031994.7988
409,144.5240 4,038,382 5547 422299.6560 4031762.5020
409,201 0630 4.038,424.0508 4221052500 4031749.0176
409,255.6940 4,038,422.9180
409,28%.1250 4,038,391.3789 D8 0.06 SDCA 421758.4690 4032529.3477
409,304.7190 4,036,329.9609 421668.6250 4032569 9238
409,254.9380 4,038,259.1797 421615.5310 4032859.4297
409,308.0940 4,038,163.0195 421680.6250 4033146 5156
4083127190 4,038,061,7695 421959.5000 4033044.5586
409,335.7190 4,038,017.0195 422021.5000 4033108.1875
409,334.3750 4,037,792.3008 422022.5630 4033079.4023
409,260.5630 4,037,628.4492 422019.3130 4033018.7031
409,184 9060 4,037,508.1055 422010.1880 4032960.1484
409,044.0630 4,037,256 8359 421994.8130 4032902.9766
408,869.9060 4,037,236.6055 421977.7500 4032858.2227
408,755.8130 4,037,260.8867 421948.4060 4032795.7422
408,768.2810 4,037,143 0156 421918.7190 4032746.2988
408,784 9690 4,037,0796914 421884.3440 4032697.7148
408,789,7190 4,036,817 3555 421806 2810 4032593.7305
408,751.4060 4,036,667.7344 421758 4680 4032529.3477
408,706.5940 4,036,616 2422
408,694.5000 4,035,836.9883
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EXHIBIT 2 - Owens Lake 2006 Supplemental Dust Control Area Coordinate Descriptions
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Area ID| Area | Areatype | |Coordinates{UTM Zone11 meters NADS3) Area ID| Area | Areatype | [Coordinates(UTM Zone11 meters NAD33)
(miles ) X i Y- di {miles ) X-coordil Y- B

D9 0.53 SDCA 420,265.8440 4,030,508.7188 D1 232 SDCA 416481.0000 4028994.3359
419,947.7500 4,030,741.5176 continued 416483.2500 4030000.4590
420,067.1880 4,030,907.7324 416476.4690 4030004.0684
420,051.5940 4,031,073.7461 416464.6250 4030013.5332
420,132.5000 4,031,300.5000 416452.1250 4030020,7266
420,460.9690 4,031,604.7441 416447.3130 4030031.0762
420,449.4060 4,032,103.9551 416454.8750 4030042.8809
419,975.9890 4,032,480.4502 416467.7500 4030052.9766
420,091.3750 4,032,835,9316 416466.0630 4030067.6035
420,399.6560 4,032,679.1270 416454.5310 4030077.5586
420,847.1880 4,032,406.2988 416440.6250 4030076.0938
421,363.7810 4,031,994.1230 416437.6250 4030084.6914
420,995.8750 4,031,495.0273 416445.8130 4030098 3496
420,265.8440 4,030,508.7188 416459.0310 4030110.8875
416465,9060 4030126.0483

D1G 1.75 SDCA 419,965.0000 4,027,728.2520 416467.1560 4030142.7871
419,803.2190 4,027,847 7363 416461.5310 4030157.1523
419,922 8440 4,028,009.4502 416450.1560 4030168.0928
419,437.5940 4,028,368.0176 416439.0940 4030177.2402
419,317.9690 4,028,206.2617 4164438750 4030188.7227
418,994.5310 4,028,445.2656 416458.4380 4030192.3809
418,730.3440 4,028,397.0371 416470.3130 4030190.8789
419,405.8750 4,029,323.4316 416479.0310 4030177.9727
421,010.9060 4,031,484.3145 416493.8130 4030171.2637
421,216.1560 4,031,761.8594 416510.6250 4030166.2656
421,439.0940 4,031,458.2363 416527.2190 4030165.8828
421,631.0310 4,031,208.7773 416541.7810 4030161.9238
421,571.8750 4,030,077.3184 416568.0630 4030143 3945
421,548.9690 4,029,833.7383 418585.0000 4030137.3281
421,523.2500 4,028,607.1328 416601.6250 40301307734
421,241.1880 4,029,607.8887 416608.7190 4030112.7188
421,116.0000 4,029,457.7559 416614.8750 4030093.7324
420,776.0000 4,029,075.9551 416614.1560 4030081.1367
420,233.7500 4,028,421.8027 416606.9690 4030057.0176
420,070.9690 4,028,183.2832 416610.2810 4030041.6328
4198,973.2500 4,027,978.3457 416621.0310 4030029.7910
419,965.0000 4,027,728.2520 416626.8440 4030016.4492
416634 6560 4030003.4863

D11 232 SDCA 416,924.2190 4,025,991.8965 416639.6560 4029988.0273
416,906.7190 4,026,000.2598 416642.2500 4029973.2676
416,817.3750 4,026,065.2832 416656.7190 4029972.4727
415,808.9380 4,026,810.0977 416688.3750 4029977.5293
415,8035.8440 4,026,822.5840 416704.9380 4029976.5762
415,810.1250 4,026,837.9219 416715.9690 4029964 5742
416,016.5310 4,027,163.7559 416723.1250 4029949.7949
415,828.9690 4,027,301.7383 416734 4690 4029937.7109
415,812.0000 4,027,654.7500 416747.7190 4029329.2070
415,987.3440 4,028,348.8008 416758.0310 4029916 4004
415,969.6880 4,028,562.7461 416768.4690 4029902.2207
415,530 3750 4,028,446.4922 416781.8130 4029898.3633
415,660.2500 4,028,955.4551 416790.3750 4029900.3945
416,062.8130 4,028,458.0664 416827.0840 40299072129
416,386.1560 4,029,683.9746 416838.2500 4029915.7813
416,436 9060 4,029,720.7148 4168457500 4029917.9492
418,449.5000 4,028,7327207 416852.5940 40299186.0938
416,468.5940 4,029,742.7246 416867.9590 4029916.1543
416,489.8750 4,029,746.4355 416880 3440 4029917.7637
416,529.4060 4,029,741.9941 416895.6880 4029914.7402
416,547.9690 4,029,741 4180 416925 9380 4029904.3965
416,541.4080 4,028,755.8789 416940.7190 4029903.4805
416,528.0940 4,029,767.9277 416954 8130 4029507 8730
416,515.2190 4,029,777.7969 416966 3750 4029914 2246
416,501.9690 4,029,786.2637 417119.3130 4028946 7070
416,489.6560 4,029,794.9004 417187.6250 4029971.9180
418,430.1250 4,029,834.6543 417582 2500 4030268.0078
416,415.3750 4,029,843.4570 4175210310 4029772.5176
416,400.7190 4,029,848 4766 417701.5630 4029667 0430
416,387.3130 4,029,856.1563 417771.4360 4029656.0293
416,372.5840 4,029,860 3105 417852.7810 4029647 5566
416,368.5310 4,029,870.0703 418130.3750 4029643.4648
416,375.7810 4,029,8806270 4183832810 4029647 0859
416,384.4630 4,029,895 7617 419083.7810 4029748 1953
416,385.5310 4,029,910.9023 419086.1880 4029746 9258
416,385.3130 4,029,8918.6621 418093.6560 4029564 0527
416,406.0630 4,029,9229727 417887.0630 4029198.4668
416,419,9080 4,029,929.8086 417896.1560 4029182.4568
416,435.1560 4,029,936.6543 447881 5000 4029187.7246
416,449.2500 4,029,947 3340 418000 2190 4028568.8594
416,459 1250 4,029,961.2246 417985.8130 4028531.7539
416,462 9690 4,029,976.8418 417825 0840 4028556 4668
416,471.5630 4,029,988.3965 417545 0000 4028513 0254
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EXHIBIT 2 -- Owens Lake 2006 Supplemental Dust Control Area Coordinate Descriptions
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Area ID| Area | Areatype | |Coordinates{UTM Zone11 meters NADS3) Area ID| Area | Arcatype | [Coordinates(UTM Zone11 meters NADS3)
{miles ) X; di Y. i {rmiles ) X i Y di
D11 232 SDCA 417,068.6250 4,027,867.9766 D16 070 8DCA 416987.0630 4023427.0801
continued 417,152.6880 4,027,307.1758 416718.5630 4023625.5098
417,077.1880 4,026,864.2910 416734.5310 4023647.0078
417,117.7810 4,026,581.1016 416700.3440 4023672.5195
417, 277.7500 4,026,460.9707 416689.5630 4023734.1953
416,924.2190 4,025,991.8965 416678.1560 4023741.8613
416644.1560 40239250195
D12 0.02 SDCA 419,887.8440 4,027,285.2500 417010.6880 4024645.2734
419,726.0310 4,027,404.7344 417000.8130 4024984.0566
419,965.0000 4,027,728.2520 4170045630 4024995.9414
419,949.5310 4,027,659.1582 416897.8130 4025001.7578
419,887.8440 4,027,285.2500 4162242500 4025007.0430
416932.7810 40259716777
D13 0.02 SDCA 419,810.5000 4,026,842.2539 447470.5000 4026294.0039
419,648.7150 4,026,961.7383 417483.0940 4026061.2461
419,772.4680 4,027,130.8359 417363.6250 40258994863
419,887.8440 4,027,285.2500 417848 8440 4025541.0000
419,880.3750 4,027,234.3164 418087.8130 4025864.5178
419,832.8130 4,026,984.5820 418249.6250 4025744.9861
419,810.5000 4,026,842.2539 417981.1560 4025483.1621,
417862.3130 4025432.8262
D14 2.46 SDCA 412,117.6560 4,023,538.0977 417742.6580 4025357.7832
411,983.4060 4,023,714.6152 417731.0940 4025299.8848
411,915.1560 4,023,883.7793 417711.4060 4025042.9023
411,828.0940 4,024 594.2207 417596.9060 4024857.0391
411,988.0310 4,025,141.2695 417427 9690 4024735.2051
412,161.8440 4,025,254 5859 417308.1560 4024673.9160
412,387.40680 4,025,234.3184 417192.2500 40242884082
412,577.3130 4,025,175.8184 417038.6560 4023907.3789
412,752.9380 4,025,413.6777 416987 0630 4023427.0801
412,942.5940 4,025,667.2090
413,298.0630 4,025,913.1816 D17 0.01 SDCA 418812.6560 4025829 9941
413,700.7190 4,025,878.1113 418722.7810 4025817.3457
413,843.4060 4,025,859.0313 418531.3750 4025787.7188
413,802.3750 4,025,869.0625 418650.8440 4025948.5527
414,103,4380 4,026,021.7207 418812.6560 4025829.9941
414,294.0310 4,026,188.3672
414,574.5630 4,026,473.5742 D18 001 SDCA 418250.0940 4025745.5586
414,628.3130 4,026,552.7695 418369.5630 4025907.3164
414,946.8130 4,027,212.3789 418531.2190 4025787 8750
415,303.7810 4,027,171.2480 418422.7500 4025775.2305
415,463.6880 4,026,711.0117 418250 0940 4025745.5586
415,639 0630 4,026,577.9492
415,777.6250 4,026,784.4590 D19 1.68 SDCA 410988.2810 4022251.9551
415,787 8440 4,026,793 4658 411145.7810 40221405918
415,793 6560 4,026,794.4512 410728.5630 4021605.7773
416,280.3440 4,026,429.5527 410525.7190 4021575.8516
416,545,3750 4,026,241.2695 410434.2500 4021553.4805
416,908.5000 4,025,969.6309 410330.1560 4021538.0020
416,207.2500 4,025,017 7598 410249.0940 4021523.9121
415,765.2810 4,024,422.9277 410165.6880 4021513 8320
415,712.3440 4,024,368.7461 410012.7810 4021489.0801
414,755.6880 4,025,075.7559 409988.7810 4021485.5020
414,875.1560 4,025,237.5156 409958.9380 4021487.3027
414,715.5000 4,025,356.9941 409834.5840 4021472.0918
414,832.8440 4,025,518.7598 409710.8750 4021458.8867
414,509.4060 4,025,757.7637 409588.2190 4021468 2129
414,628 8750 4,025,919 4863 409472 9060 4021506 2676
414,432.8750 4,026,064 2539 409364 2190 4021564 2617
414,383.9380 4,025,997 8883 409273.0310 4021648.9043
414,274.7500 4,025,678.2109 409231.3750 4021698.0781
414,248.7810 4,025,496.0098 409192.6560 4021748.2871
414,266.4690 4,025,323.2305 409142.4380 4021863.0625
414,210.4380 4,025,245.9863 409121.8750 4021936.3730
413,519.9380 4,024,888.5723 409108.8130 4021989.7910
413,307 2500 4,025,145.7637 409094.0000 4022070.1055
413,144.4690 4,024,931.4102 405085.6880 4022117 5977
412,117 6560 4,023,538.0977 409078.5310 4022146.7773
409061.1250 4022247 9473
D15 0.08 SDCA 418,812.6560 4,025,829.9%41 409045,8680 4022310.3633
419,051.1560 4,026,152.9863 409033.1250 4022381.5703
419,213 4060 4,026,034.2168 409029.3750 4022396 8301
419,810.5000 4,026,842.2539 409008.4380 4022518.7207
419,655.1250 4,026,404.8789 409000.8440 4022749 8164
419,499.9380 4,025,998.3496 408748.8130 4022752.2285
419,182.9690 4,025,925.2813 408748 6880 4022994.9199
418,812 6560 4,025,829 9941 408752.0000 4023250 6855
409002 0630 4023249.9121
408999.6250 40230002637
410005 0940 4022997.9844
410001.1880 4023280.3379
410254 3750 4023245 9746
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EXHIBIT 2 -- Owens Lake 2006 Supplemental Dust Control Area Coordinate Descriptions

Board Order

Page E2-5
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Area ID| Area | Ar=atype | |Coordinates(UTM Zonz11 meters NAD83) Area ID| Area | Areatype | |Coordinates(UTM Zone11 meters NADS3)
{miles ) X. dinat Y-coordi {miles ) X di Y- i
D19 1.88 SDCA 410,472.1880 4,023,123.1172 S1 071 Study 410001.6560 4042464.2656
continued 410,718.0630 4,023,206.8965 409290.7190 4042500.2383
410,862,1250 4,023,378.8184 408861.21%0 4042688.4688
410,821.5940 4,023,731.0039 408813.8750 4042910.9609
410,665.3750 4,023,862.7910 408859.4380 4043071.8984
410,401.5000 4,024,041.8867 408972.0940 4043285.6914
410,411.4380 4,024,308.5215 409337.5310 4043461.0000
410,520.6560 4,024,349.3066 410500.6560 4043924.3945
411,162.2810 4,024,681.8047 410962.4690 4044000.3555
411,124.9690 4,024,778.6250 411096.8440 4043852 2109
411,222.3440 4,024,873.7930 411108.0630 4043672.6836
411,392.4060 4,024,792.1602 410984.4380 4043481.0273
411,607 8130 4,024,539 2461 410592.0940 4043294 9219
411,737.1560 4,023,825.0313 410496.6250 4043013.0352
411,867.2500 4,023,463.2520 410003.5310 4043008.3554
411,784,7500 4,023,306.3613 410001.6560 4042464.2656
411,582 4060 4,023,006 9551
411,126.7810 4,022,795 5957 S2 0.27 Study 415072.8130 4041278.8984
410,994.2500 4,022,418.6367 414928.6560 4041572.7422
410,989.2810 4,022,251.9551 414740.2500 4042529.6992
415304.2190 4042966.9609
D20 0.21 SDCA 414,982.21%0 4,021,997.8164 415642.3130 4042393.3203
415,176.7190 4,022,263.2852 415234.1250 4041986.6914
415,103.2190 4,022,320.4727 415072.8130 4041278.8384
415,581.2500 4,022,965.4922
415,817.9380 4,022,790.5078 S3 0.72 Study 421548.9690 4029833.7383
416,056.9060 4,023,113.8802 421571.8750 4030077.3184
416,207.6250 4,023,003.7656 421631.0310 4031208.7773
415,998.3750 4,023,002 3203 421439.0940 4031488.2363
416,002.5310 4,022,602.1270 421216.1560 4031761.8594
415,526.5000 4,022,002.0215 421260.3750 4031837.4414
414,982.2190 4,021,997.8164 421371.5310 4031985.9238
421398.8440 4032023.9863
D21 0.33 sSDCA 409,784.0630 4,021,446.5840 421454.5000 4032099.1406
409,836 5940 4,021,452.1992 421509.5310 4032174.3066
409,959.4380 4,021,467.4043 421645.9690 4032358.6465
409,9986.8440 4,021,465.6152 4217253130 4032466.9844
410,014.9380 4,021,469.1094 421763.8440 4032526 2539
410,108.0000 4,021,484.2637 421827.1560 4032498 3555
410,027.5940 4,021,036.2754 421952.1880 4032442.4199
409,998.0310 4,020,801.4766 421854.9650 4031871 4102
409,487.5940 4,020,143.3262 422105.2500 4031749.0176
409,409.3130 4,020,065 3262 422252.6560 4031762.5020
409,373 6560 4,020,006.3652 422592.2180 4031994 7988
409,360.9380 4,020,010.4766 422701.7500 4032367.5195
409,276.4690 4,020,023.0879 422732.5630 4032243 8984
409,280.3750 4,020,086.8984 422746 8130 4032158.0254
409,223 5310 4,020,182.5996 422779.7500 4032064.7734
409,166.6250 4,020,986.3672 A22779.7190 4031946.8984
409,146.5630 4,021,804.0762 4227939080 4031814.8984
409,176.1250 4,021,738.1621 422817.5310 4031862.9316
409,218.6880 4,021,681.9980 422840.9690 4031565.0645
409,255.5940 4,021,639.3984 422869.3130 4031447.2109
409,351.8750 4,021,549.4316 422836.2810 4031338.7852
409,464.4690 4,021,488.9551 422713.7500 4031206.8086
409,583.4380 4,021,449.5684 422529.9380 4030885.2422
409,710 2810 4,021,438.8574 422250.5840 4030779.7578
409,784,0630 4,021,446.5840 422000.0310 4030499.9922
422008.2810 4030500.0156
D22 003 SDCA 414,001 2500 4 020,257 5078 421836.9380 4030271.0234
414,001,4690 4,020,502.5137 421548.9690 4029833.7383
414,426.0000 4,020,500.8262
414,464.0310 4,020,432.0313 54 0.15 Study 417410.5630 4023845.5176
414,293.7190 4,020,338.7207 417398.8440 4023845.8750
414,135.9690 4,020,279.6660 417387.4380 4023846.9883
414,001.2500 4,020,257 5078 417377.40680 4023848.7207
417367.8440 4023851.0527
D23 0.29 8DCA 409,535.8130 4,018,994.6445 417358.9380 4023853.9434
408 534.9380 4,019,112 7676 417350.9380 4023857.4238
409,493 B750 4,019,250.0898 417343.0940 4023861 6250
409,428.5630 4,019,253.1973 417335.2810 4023866.7723
409,374,7500 4,019,258.8512 417327.4690 4023872.8066
409,200.4380 4,019,355.6914 417319.6880 4023879.7500
409,208.0310 4,019,472 8008 417310.5940 4023888.9688
409,435.7810 4,019,902.2852 417301.9690 4023829.1680
409,445.4060 4,015,983.3887 417293.6560 4023910.1230
409,576.6880 4,020,126.1250 417286.2810 4023921.5137
410,016.9060 4,020,278 1445 417281.1250 4023930.3848
410,025.1560 4,019,002 0527 417276,9060 4023939.6543
409,535 8130 4,018,954.6445 417273.1560 4023949.9414
417269.7190 4023961.3281
417266.5000 40239755664

417263 6560

4023992 3125
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EXHIBIT 2 -- Owens Lake 2006 Supplemental Dust Control Area Coordinate Descriptions

Board Order

Page E2-6

Area ID| Area | Areatype | |Coordinates{UTM Zone11 meters NAD83) Area ID{ Area | Areatype | |Coordinates(UTM Zone11 meters NADB3)
{miles ) X. dinat Y. dinat {miles ) X-coordinates Y-coordinates
5S4 0.15 Study 417,257.5630 4,024,036.4043 54 0.15 Study 4177236250 4024112.4082
continued 417,255.7810 4,024,053.0898 continued 417716.8440 4024108.7773
417,254.3440 4,024,071.4844 4177106880 4024104.8281
417,253.3440 4,024,112.0410 417693.1880 4024092.0859
417,253.6880 4,024,135.3887 417683.1250 4024084.1797
417,256.4690 4,024,211.2207 417674.4380 4024076.5137
417,258.9380 4,024,248.6602 417667.2810 4024069.1191
417,260.8130 4,024,266.7930 417661.4690 4024061.8086
417,266.0630 4,024,299.1426 417657.0630 4024054.5488
417,269.5630 4,024,313.8516 417654.5000 4024048.2773
417,274.6560 4,024,330.5859 417652.5000 4024040.8516
417,281.5940 4,024,349.5684 417647.9060 4024009.5918
417,289.7810 4,024,368.9414 417646.3750 4024002.8047
417,298.0630 4,024,386.4863 417644.5940 4023996.9746
417,306.2810 4,024,401.4785 4176840.7500 4023988.9395
417,314.9690 4,024,415.0508 4176360310 4023980.8086
417,324.0630 4,024,427 2441 417630 3750 4023972.9629
417,333.2500 4,024,437.8730 417623.6560 4023965.2930
417,341.8130 4,024,446.3809 417617.2810 4023958.7948
417,362.2810 4,024,463 6328 417609.9650 4023952.3184
417,374.6880 4,024,472.7871 417601.7810 4023945.7832
417,391.6880 4,024,484.4727 417592.6250 4023939.0781
417,422.5940 4,024,504.8984 4175753440 4023927.6641
417,438.9360 4,024,515.1504 417540.5940 4023906.3262
417,454.8440 4,024,524.5742 417526.8440 4023887.4316
417,46%.5000 4,024,532 6895 417515.0940 4023889.3320
417,483 8130 4,024,540.1250 417487.6860 4023868.7949
417,497.9690 4,024,546.9180 417472.0940 4023858.9844
417,525.0310 4,024,558.31684 417463.6560 4023854.8926
417,537.3130 4,024,562.7500 417455,1880 4023851.9063
417,550.9690 4,024,567.0371 417444.7810 4023849.1504
417,565.6880 4,024,571.1504 417433.6250 4023847.1348
417,595.7190 4,024,578.3379 417422.1560 40238459258
417,644.3750 4,024,588 4512 417410.5630 4023845 5176
417,671.1560 4,024,593 2676
417,699.5630 4,024,597.4395 [o%] 0.21 Channel 4111459380 4022140.5117
417,729.9580 4,024,601.0371 410989.3130 4022252.0020
417,763.4060 4,024,604.2285 410994.2500 4022416 6367
417,801.4380 4,024,607.2109 411126.7810 4022795.5957
417,876.5000 4,024,612.3184 411582.4060 4023006.9551
417,885.9690 4,024,613.4160 411784.7500 4023306.3613
417,806.1880 4,024,617.6074 411867.2500 4023463.2520
417,954.9060 4,024,630.4629 411737.1560 4023825.0313
417,966.3750 4,024,632 8535 411915.1560 4023883.7793
417,976.4690 4,024,634.2813 411983.4060 4023714.6152
417,984.4060 4,024,634.8398 412117 6560 4023538.0977
417,991.7190 4,024,634.7266 411792.0630 4023094.1152
417,998.0940 4,024,633,9082 411782.4060 4023076.2949
418,004.0310 4,024,632.4531 411748.7130 4022954.3965
418,009.1560 4,024,630.2891 411643.6250 4022726.7266
418,013.8130 4,024,627.4102 411641.6880 4022435.3887
418,017 8750 4,024 623.85%4 4114192190 4022347 2383
418,021.4380 4,024,619.5566 411284.5000 4022318 9453
418,027.1560 4,024,609.7598 411145.9380 4022140 5117
418,032.40860 4,024,597 6895
418,034.6560 4,024,589.4512 c2 0.30 Channel 409201.5000 4019370.5664
418,035.8750 4.024,5807773 409173.3130 4018532.8418
418,035.6560 4,024,570.7617 405115.7190 4019657.4395
418,034.06830 4,024,559.9766 408058.5940 4019813 5703
418,031 0630 4,024,548.3418 409055.4380 4019859.0117
418,026.3750 4,024 5354473 409098 6560 4019944.7520
418,020 4590 4,024,521.3984 409192.5840 4020079.2344
418,000.5310 4,024,478.6465 409223.5310 4020182.5996
417,984.5630 4,024,435 9668 409280.3750 4020086.8984
417,970.9060 4,024,402.7227 409276.4690 4020023.0879
417,957.8130 4,024,373.8125 408352.7190 4020011.6758
417,943.3130 4,024,343 8242 409373.6560 4020006 3652
417,831 2500 4,024,320.3027 409409.3130 4020065.3262
417,918.0940 4,024,2957734 409487 .8750 4020143 3594
417,880.1250 4,024,2288719 409998 1880 4020801.4746
417,859.5000 4,024,1900117 410027.7500 4021036.2718
417,854.1250 4,024,181.0176 410102.2810 40214842578
417,848.9380 4,024,173.2773 410174 2810 4021494 7188
417,843.6250 4,024,166 4160 410242 0340 4021502 6836
417,838.3130 4,024,160 3535 410335.4060 4021518.5000
417,832.0940 4.024,154.4258 410438.7190 4021533.8438
417,825.1250 4,024,149.1992 410529.8750 4021556.1816
417,816.9680 4,024,144 4160 410712.0940 4021583,1074
417,807 5630 4,024,140 0762 410602.7500 4021411 3418
417,799.1250 4,024,136 8242 410686.8440 4021328.9805
417 7894690 4,024,133 5957 410488 7190 4020946.7344
417,744 3750 4,024,120 6641 410264 6250 4020620.0820
417,733.3130 4,024 116 6641 410015.6880 4020454.4902
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EXHIBIT 2 -- Owens Lake 2006 Supplemental Dust Control Area Coordinate Descriptions

Area ID| Arsa Area type | |Coordinates(UTM Zone11 meters NADS3) Area 1D| Area | Areatype | [Coordinates{UTM Zone11 meters NADB3)
{miles ) X di Y. di (miles ) X-coordinates l Y-coordinates
c2 0.30 Channel 410,016.9060 4,020,278.1445
continued 408,576.6880 4,020,126.1250
409,445.4060 4,019,983.3887
408,435.7810 4,019,902.2852
409,208.0310 4,019,472.8008
409,201.5000 4,019,370.5664
Total SDCA 12.77
Total Study 1.85
Tatat Channel 0.50
Page E2-7
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Chapter 8 - Enabling Legislation to Implement Control Strategy

EXHIBIT 3 -- DUST CONTROL MEASURE MAP

Shown are dust control measures assigned to areas within the SDCA.
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Chapter 8 - Enabling Legislation to Implement Control Strategy

EXHIBIT 4 -- DUST CONTROL MEASURE DESCRIPTIONS

Brief descriptions of dust control measures for use on Owens Lake are given below. More
detailed descriptions of the three BACM approved dust control methods (shallow flooding,
managed vegetation and gravel) are provided in the 2003 SIP. Modifications to these measures
as provided in the Settlement Agreement (Agreement) are noted. All references are to sections
of the Agieement; section numbers of the Agreement are contained in square brackets.

Shallow Flooding

The “shallow flooding” (SF) dust control measure involves wetting emissive lake bed surfaces
to reduce dust emissions. Performance specifications and a detailed description of the SF
measure are provided in the 2003 SIP for achieving 99 percent PM;, control efficiency.
Otherwise, water shall be applied in amounts sufficient to achieve the required wetness cover
as specified in Sections 3 through 5,.25, 26, and 27, or as modified under the provisions of
Sections 5, 14, 15, 18, and 29. Satellite imagery, aerial photography or other methods
approved by the APCO under the provisions of Section 29 are used to measure wetness cover
for compliance.

Managed Vegetation

The “managed vegetation” (MV) dust control measure involves establishing a plant cover on
emissive lake bed surfaces to protect them from the wind, thereby reducing dust emissions.
Performance specifications and a detailed description: of the MV control measure are provided
in the 2003 SIP for achieving 99 percent PM;, corntrol efficiency. Vegetative cover on the MV
site present on the lake bed on January 1, 2007 shall be as specified in Section 6. The
performance specification of MV may be modified under the provisions of Section 29. Point-
frame measurements satellite imagery or other methods approved by the APCO under the
provisions of Section 29 are used to measure plant cover for compliance.

Gravel Cover

The “gravel cover” (GC) dust control measure involves placing a layer of gravel on emissive
lake bed surfaces to protect them from the wind, thereby reducing dust emissions. Performance
specifications are described in the 2003 SIP.

Moat and Row

The general form of the “moat and row” (MR) measure is an array (see Figure E4-1) of
earthen berms (rows) about 5 feet high with sloping sides, flanked on either side by ditches
(moats) about 4 feet deep (see Figure E4-2). Moats serve to capture moving soil particles, and
rows physically shelter the downwind lake bed from the wind. The individual MR elements
are constructed in a serpentine layout across the lake bed surface, generally parallel to one
another, and spaced at variable intervals, so as to minimize the fetch between rows along the
predominant wind directions. The serpentine layout of the MK array is intended to control
emissions under the full range of principal wind directions (see Figure E4-1). Initial pre-test
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modeling indicates that MR elements’ spacing will generally vary from 250 to 1000 feet,
depending on the surface soil type and the PM) control effectiveness required on the MR area.

The PM, control effectiveness of MR may be enhanced by combining it with other dust
control methods such as vegetation, water, gravel, sand fences, or the addition of other features
that enhance sand capture and sheltering or directly protect the lake bed surface from wind
erosion. The effectiveness of the array can also be increased by adding moats and rows to the
array, which reduces the distance between rows.

The final form of MR will largely be determined from the results of testing on the lake bed as
provided in Sections 7 and 8. Final design is subject to test results, required PMjo control
effectiveness, environmental documentation and permitting, engineering, and monitoring
considerations.

In areas where MR is used as a control measure, the City shall implement the measure in a
manner consistent with the Agreement, particularly Sections 7 and 8, or as modified by actions
pursuant to Sections 18 through 24.

Control area boundary
TR goRd BESY EaE é

. Moatand
“Tow, typical |

ot ] AT

Figure E4-1. Moat and Row Array Plan View (schematic).
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Figure E4-2. Profile of Moat and Row with Approximate Dimensions (schematic).
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Chapter 8 - Enabling Legislation to Implement Control Strategy

EXHIBIT 5 -- TDCA MINIMUM DUST CONTROL EFFICIENCY MAP

Shown are MDCEs calculated according to Sections 3 and 4 of the agreement.
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EXHIBIT 6 -- MDCE SELECTION PROCESS

This exhibit summarizes the purpose of the MDCE Selection Process Spreadsheet. A copy of
the Process Spreadsheet, which contains a description of the spreadsheet structure and
operation, may be downloaded from the District’s website at http://www.gbuapcd.org/.

The District developed the Dust ID Model as a tool for identifying dust control areas on the
lake bed. The Dust ID Model computes the amount of dust being generated from each source
area on the lake bed, but the results cannot be used without additional processing to identify
the acceptable combinations of dust control required or: each source area (that is, each area’s
minimum dust control efficiency or “MDCE”) to achieve the federal 24-hour PM;, standard
along the shoreline. There are many possible combinations of MDCE:s that could produce the
acceptable result of achieving the standard at the shoreline. For example, 50 percent control on
hypothetical Area 1 and 99 percent control on Area 2 may produce the same modeled
shoreline concentration as 99 percent control on Area 1 and 50 percent control on Area 2.
However, the first combination might be more practical and less costly than the second, and
for that reason it is important to have a process that can quickly and efficiently identify
acceptable combinations. In all cases, the outcome of this process is some combination of
area-by-area dust contro! efficiencies that produces a modeled attainment of the federal PM,q
stardard everywhere along the shoreline.

The process for selecting the acceptable combinations of dust control levels has been,
heretofore, a manual process. The MDCE Selectior: Process Spreadsheet (Process
Spreadsheet) was developed to more quickly ard efficiently identify combinations of dust
controls required to produce compliance with the federal 24-hour PM, standard along the
shoreline. The worksheet is set up so that MDCE calculations are automatic, yet it still allows
manual adjustments to be made.
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EXHIBIT 7 -- SHALLOW FLOOD CONTROL EFFICIENCY CURVE

Percent Efficiency

0 10 20 30 40 50 60 70 80 90 100

Percent Water Cover
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EXHIBIT 8 -- MOAT AND ROW DEMONSTRATION PROJECT LOCATION
MAP

Two proposed moat and row demonstration project locations
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EXHIBIT 9 -- STUDY AREA MAP

Four proposed study area locations
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Chapter 8 - Enabling Legislation to Implement Control Strategy

EXHIBIT 11 -- MOAT AND ROW TRANSITION SCHEDULE

Activity Duration (years )
Shallow flood transition frorm moat & row 19
Managed vegetation transition from moat & row 5.9

oat_ &

1. Mainline capacity increase

2. New aqueduct turnout 1.4

3. New power feed 1.0

EXHIBIT 12 -- DCM OPERATION SCHEDULE

New area gravel cover DCM? 2.2

Activity Duration (years )
New area shailow flood DCM® 29
New area managed vegetation DCM? 6.1

 durations fisted above (ye

1. Mainline capacity increase 21

2. New aqueduct tumout' 1.4
3. New power feed 1.0
4. Expanded CEQA triggered 1.4

- =

*Assumes that total new area <2 sguare miles per year

Board Order Attachment A - Settlement Agreement
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Chapter 8 - Enabling Legislation to Implement Control Strategy

EXHIBIT 13. DEFINITIONS

Board Order

A.

“Background PM;o concentration” shall mean the concentration of PMj
caused by sources other than from wind blown dust emanating fror the
Owens Lake bed. For the purpose of modeling air quahty impacts, the
background concentration is assumed to be 20 pg/m’ (micrograms per
cubic meter) during every hour at all receptor locations. The monitored
ar:d modeled PM;, emissions from the Keeler Dunes, which are located
off the lake bed are treated as a separate dust source area and are not
included in the background concentration.

“Best Available Control Measures” or “BACM?” shall have the same
definitior: as in the federal Clean Air Act. Approved BACM in tke 2003
SIP was associated with PM, emission reductions of at least 99 percent
and includes managed vegetation, shallow flood, ard gravel cover.

“Contingency measures” shall mean dust control measures or
modifications to the dust control measures that can be implemented to
mitigate dust source areas that cause or contribute to an exceedance of the
federal standard at the historic shoreline in the event that a previously
approved control strategy was found to be insufficient.

“Corntrol Area” shall mean an area on the lake bed for which dust control
is required.

“Cortrol efficiency” shall mean the relative reduction or percent reduction
in PM ) emissions resulting from the implementation of a control measure
compared to the uncontrolled emissiors.

“Cortrol measures” shall mean measures effective in reducing the PM;
emissions from the lakebed surface over which they are implemented.

“Dust control measure” or “DCM?” shall mean measures designed to
suppress sar:d motior: and reduce dust emissions from the Owers Lake
bed.

“Dust ID Model” shall mean a computer-based air quality modeling
approach developed as part of the 2003 SIP to identify en:issive areas on
the Owens Lake bed and to estimate the resulting PM, concentrations at
the shoreline. See also “Dust ID Program.”

“Dust ID Program” shall mean a long-term monitoring and modeling
program that is used to identify dust source areas at Owens Lake that

cause or contribute to exceedances and violations of the federal PM,
standard. The current protocol for conducting the Dust ID Program is

Attachment A - Settlement Agreement Page 43 of 45
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Board Order

Chapter 8 - Enabling Legislation to Implement Control Strategy

included in the 2003 SIP (Exhibit 2 — Attachment 4). See also “Dust ID
Model.”

“Emission rate” shall mean the rate (expressed as mass per urit area per
unit time) at which an air constituent (PMjo, for example) is transported
away from the surface of the lake bed.

“Exceedance of the federal standard” or “exceedance” shall mean any
single-day PM concentration that is monitored or modeled to be above
150 pg/m’ (24-hour average from midnight to midnight) at any location at
or above the historic shoreline.

“Historic shoreline” or “shoreline” shall mean the elevation contour line of
3,600 feet above mean sea level at Owens Lake, California.

“Lake bed” or “Owens Lake bed” or “playa” shall mean the exposed
surface within and below the kListoric shorelire.

“Managed Vegetation” is a Dust Control Measure consisting of lakebed
surfaces planted with protective vegetation.

“May not lawfully be included in the SIP” shall mean that inclusion of the
provision in question in the revisions to the 2003 SIP has been determined
by binding judicial order to be unlawful.

“MCDE-BACM?” shall mean Dust Control Measures that achieve
Mirimum Dust Control Efficiency and are four:d to be appropriate for the
area of application.

“Minimum Dust Control Efficiency” or “MDCE” shall mean the lowest
dust control efficiency, as determined by the Dust ID m:odel, in the
Supplemental Dust Control Area necessary to meet the federal standard at
the historic shoreline.

“Moat and Row” shall mean a Dust Contro! Measure consisting of arrays
of sand breaks that arrest sand motion.

“PM;o” or “particulate matter” shall mean atmospheric particulate matter
less than 10 micrometers ir: rominal aerodynamic diameter.

“PM;o monitor” skall mean an instrument used to detect the concentrations
of PM; in the air.

“Sand flux monitor” shall mean a device used to measure the amount
and/or rate of moving or saltating sand and sand-sized particles caused by
wind erosion.

Attachment A - Settlement Agreement Page 44 of 45
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Board Order

Chapter 8 - Enabling Legislation to implement Control Strategy

“Shallow Flood” is a Dust Control Measure consisting of lakebed areas
wetted to a specified proportion of surface coverage.

2003 SIP” or “2003 Owens Valley PM;y State Implementation Plan”
shall mean the Owens Valley PM;, Planning Area Demn:onstration of
Attainment State Implementation Plan 2003 Revision — Adopted
November 13, 2003.

“Supplemental Control Requirements” or “SCR” shall mean Dust Control
Measures required by the District on areas outside of the DCA that cause
or contribute to an exceedance of the federal PM;g standard at the historic
shoreline of Owens Lake.

Attachment A - Settlement Agreement Page 45 of 45
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5

PM;, Control Measures

5.1 INTRODUCTION

Owens Lake PM;, control measures or, more commonly, dust control measures (DCMs), are
defined as those methods of PM, abatement that could be placed on portions of the Owens Lake
playa and when in place are effective in reducing the PM;o emissions from the surface of the
playa. Since 1980 the District and other researchers have been involved with the study of the
lake environment and the mechanisms that cause Owens Lake’s severe dust storms. Since 1989
the District has pursued a comprehensive research and testing program to develop PMy control
measures that are effective in the unusual Owens Lake playa environment. Three dust control
measures have been approved for use on the lake and have been designated as a Best Available
Control Measure (BACM) by the District (GBUAPCD, 2003). These measures include Shallow
Flooding, Managed Vegetation, and Gravel Blanket. In addition, as provided for in the 2006
Settlement Agreement (GBUAPCD, 2006b) and based on the results of a demonstration project
conducted by the City of Los Angeles (City), a fourth dust control measure may be implemented
on a portion of the Dust Control Area (DCA). This alternative measure is known as Moat &
Row.

Dust control measures that were tested on the lake, but were shown to not be effective or
practical dust control measures for the SIP, include the use of sprinklers, chemical dust
suppressants, surface compaction, sand fences and brush fences. These measures were discussed
in the “Owens Valley PM; Planning Area Demonstration of Attainment SIP Projects
Alternatives Analysis” document (GBUAPCD, 1996), in the Final Environmental Impact Report
(EIR) (GBUAPCD, 1997), EIR Addendum Number 1 (GBUAPCI, 1998b) for the 1998 SIP and
in the EIR for the 2003 SIP (GBUAFCD, 2003).

Implementation of all DCMs on the lake bed is subject to appropriate analysis under the
California Environmental Quality Act (CEQA) and permitting and approvals by other
responsible agencies. A detailed analysis of the environmental impacts of the DCMs to be
completed by April 1, 2010 can be found in the project-level EIR prepared for this 2008 SIP
(GBUAPCD, 2008). In addition to the District using the 2008 EIR as the CEQA-compliance
document for this SIP, the City intends to use the document to meet its CEQA requirements for
issuance of construction contracts for the project. Additional descriptions of the control measures
as they have been implemented by the City are found in the City’s two Mitigated Negative
Declarations for Phases 1 and 2 of the project (LADWP, 2000 and LADWP 2001). For the
attainment demonstration included in Chapters 6 and 7 of this 2008 SIP, the District is specifying
that the PM,o control measures used will be BACM and consist of Shallow Flooding, Managed
Vegetation and Gravel Blanket, as well as the possibility of the non-BACM demonstration
measure known as Moat & Row. All dust control measures shall be desigred, constructed,
operated and maintained to achieve the required minimura dust control efficiencies (MDCE) as
described in the 2006 Settlemernt Agreement.

This chapter includes a brief description of the three BACM dust control measures, a discussion
of the PM o emissions after the control measure is implemented and the conditions that need to

5-1
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be met to achieve the necessary level of control. This chapter also includes a conceptual
description of the Moat & Row dust control measure. A more detailed description of the Moat &
Row measure will be available following the results of the current testing being conducted by the
City. These descriptions contain both mandatory and conceptual elements and are provided to
illustrate how the control strategy mandated by this 2008 SIF may be feasibly implemented.
Chapter 7 of this document will show where these controls will be used on the playa to achieve
the National Ambient Air Quality Standard (NAAQS) for PM;. The mandatory elements of the
control strategy are set forth in the Board Order in Chapter 8. Control strategy elements not
mandated by this 2008 SIP are left to the discretion of the City and are subject to approval by the
California State Lands Commission (CSLC) when DCMs are applied on lands under their
management. Nothing in this SIP is intended to give the CSLC, or any other public agercy, more
authority than their authority under law.

5.2 SHALLOW FLOODING

5.2.1 Description of Shallow Flooding for PMyo Control

The naturally wet surfaces on the lake bed, such as seeps, springs and the remnant brine pool, are
resistant to windblown dust emissions. These naturally wet areas are found where groundwater is
discharged on to the lake bed or where surface water (such as water from the Owens River or
Cartago Creek) flows across the lake bed surface (Figure 5.1). The areal extent of wetting
depends mainly upon the amount of water present on the surface, evaporation rate and lake bed
topography. The size of the wetted area is less dependent or: soil type because, once the water
table is raised to the playa surface, surface evaporation is virtually soil-type independent. The
Shallow Flooding DCM mimics the physical processes that occur at and around natural springs
and wetlands and can provide dust control over large areas with reasonably minimal and cost-
effective infrastructure. The goal of Shallow Flooding is to provide dust control by maintaining
sufficiently wet surfaces. As a result ponding will occur in topographic lows creating habitat
conditions for insects and shore birds.

Two methods of Shallow Flooding have beer: employed by the City on the lake bed since the
first DCMs began operation in 2001. The first, known as sheet flooding, consists of releasing
water from arrays of low-flow water outlets spaced at intervals of between 60 and 100 feet along
pipelines laid along lake bed contours. The pipelines are spaced between 500 and 800 feet apart.
This arrayed configuration of water delivery creates large, very shallow sheets of braided water
channels. Water depths in sheet flooded areas are typically at most just a few inches deep. The
lower edge of sheet flooded areas has containment berms to capture and pond excess flows. The
water slowly flows across the typically very flat lake bed surfaces dowrhill to tail-water ponds
where pumps recirculate the water back to the outlets. Figure 5.2 shows sheet flooding from
ground level. Figure 5.3 is an acrial photo of a sheet fiooded area.

To maximize project water use efficiency, flows to sheet flow areas are regulated at the outlets
so that only sufficient water is released to keep the soil wet. Although the quantity of excess
water is minimized through system operation, any water that does reach the lower end of the
contro] area is collected and recirculated back through the water delivery system. At the lower
erd of the sheet flooded areas, or at intermediate locations along lower eclevation contours,
excess water are collected along collection berms and pumped back up to the outlets to be
reused.

5-2
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The second method of Shallow Flooding employed by the City is known as pond flooding. Pond-
flooded areas have water containment berms that allow ponds to be formed that submerge the
emissive lake bed areas. These ponds are much deeper than sheet-flooded areas—pond waters
are up to four feet deep. The containment berms are typically rock-faced to protect them from
wave erosion. Water is usually delivered through one large water inlet per pond. Water is
delivered to the pond area until the pond reaches a size and depth sufficient to submerge the
required amount of emissive area. Water delivery then ceases until evaporation reduces the pond
size to a set minimum. Figure 5.4 shows pond flooding from ground level. Figure 5.5 is an aerial
photo of a pond-flooded area.

Based on the City’s operation of Shallow Flood DCMs in 2006 and 2007, approximately 3.1 to
4.2 acre-feet of supplied water, respectively, were required to control PM;o emissions from an
acre of lake bed. It should be noted that below normal rainfall in 2007 resulted in the need to
supply more water to the Shallow Flood DCMs to maintain the required 75% wetness cover. It
is anticipated that after April 1, 2010 the annual amount of water needed for each acre of
Shallow Flood DCM will be reduced as a result of relaxing the wetness cover requirements
during the fall and the spring ramping flow periods as discussed in Section 5.2.3.

Non-wetted infrastructure associated with the Shallow Flood DCM includes raised berms,
roadways, equipment pads and their associated sloped shoulders (Figure 5.6). In some cases the
shoulders are rock-faced to protect them from wave erosion. Well-traveled roads are typically
paved with gravel; less-traveled roads and berms are unpaved.

Shallow Flooding requires water transmission, distributior: and outlet infrastructure, excess
water retention;, collection and redistribution infrastructure and the construction of electrical
power lines, access roads and water control berms as discussed in the EIR for the 2008 SIP.

The City is required to construct water-retenition berms along the down-gradient and side
boundaries of each Shkallow Flooding irrigatior: block to prevent leakage and increases in the
rate, quantity, or quality of dust cortrol waters and storm water flows to the brine pool area or
mineral lease area. These berms will be designed to collect both natural and applied excess
surface water along the side and downslope borders of each irrigation block. The requiremernt to
provide water-retention berms does not apply to Shallow Flood area T36-4, due to its adjacency
to the Owens River delta and the need to minimize surface disturbances in this area.

5.2.2 PM;, Control Effectiveness for Shallow Flooding

Shallow Flooding has been shown to be very eftective on a large scale for controlling wind-
blown dust and PM;o at Owens Lake. Between 1992 and 1996 the District conducted a 600-acre
test on the sand sheet between Swansea and Keeler. Effectiveness was evaluated in four ways; a)
from aerial photographs assuming that flooded areas provided 100 percent control, b) from
portable wind tunnel measurements of test and control areas, c) from fetch transect
(1-dimensional) analysis of sand motion measurements, and d) from areal (2-dimensional)
analysis of sand motion measurements. The average control effectiveness was 99 percent with
surface water coverages of 75 percent and about 60 percent when the site was 30 percent wet
(Hardebeck, et af., 1996).

5-3
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In 2000 the City began construction on a 13.5 square-mile shallow flood project on the north end
of the lake bed. Shallow Flooding operations began in December 2001. By December 2006 the
City had constructed and is currently operating over 26 square miles of Shallow Flooding
I3CMs. Visual observations and monitoring since the implementation of existing shallow flood
facilities have shown no significant dust plumes originating in properly operated Shallow
Flooding areas.

PM,p emissions from the 16.5 square mile Shallow Flood dust control area that was completed at
the end of 2003 were calculated based upon Dust ID program emission estimates before and after
controls were implemented. The control efficiency for this shallow flood area averaged 99.8
percent in 2004, Prior to shallow flooding, PM; emissions for the area were estimated at 35,775
tons ir: 2000. After shallow flooding, PM;¢ emissions were reduced to an estimated 60 tons from
the same area in 2004.

Due to the extreme levels of PM;o emissions from Owens Lake before the implementation of
DCMs began in 2000, the District required that the City construct and operate all Shallow Flood
DCMs to achieve 99 percent PM; cor:trol efficiency. Based on the District’s research in the
1990s, this meant that all Shallow Flood areas had to be maintained at 75 percent wet. However,
not all of the additional emissive areas that require control under this 2008 SIP (Supplemenial
Dust Controls) require 99 percent effectiveness in order to ackieve the PM;o NAAQS at the
historic shoreline. Based on data collected between July 2002 ard June 2006, air quality
modeling shows that the actual required levels of PM;o control vary from 30 percent to over 99
percert. These varying required control efficiercies reflect the fact that different areas of the lake
bed have different emissions rates and that areas closer to the historic shoreline require higher
control efficiencies than similar areas well away from the shoreline. Based on air quality
modelirg conducted using the 2002 through 2006 data, the minimum dust control efficiencies
(MDCE) for the Supplemental Dust Control areas are shown in Figure 5.7. All additior:al DCMs
constructed under the provisions of this 2008 SIP will be constructed and operated to achieve the
MDCESs shown in Figure 5.7. All DCMs constructed prior to 2007 will be required to coatinue to
ackieve 99 percert MDCE, except during the ramping flow periods discussed ir: Section 5.2.3.

For Shallow Flooding, varying MDCEs can be provided by varying the percent of an emissive
arca that is kept wet. Based on the District’s research, a curve has been developed that relates
percent water cover with percer:t PM o control efficiency. This curve is shown in Figure 5.8. The
City will use this curve, along with the MDCEs shown in Figure 5.7 to construct and operate the
Shallow Flooding Supplemental Dust Control areas. The required control efficiency for Shallow
Flooding areas constructed prior to 2007 will remain at 99 percent. The District and the City will
collaboratively work to refine the curve in Figure 5.7.

5.2.3 Fall and Spring Shallow Flooding Ramping Flow Operations

Based or: data collected between 2002 and 2006, air quality modeling shows that areas normally
requiring 99 percent control efficiency during the most interise wind and surface emissivity
conditions do not require that extreme level of control at other, less emissive, times. Dust
emissions from the Jake bed during early October and from mid-May through June are typically
lower in intensity thar: during the peak winter through early spring dust season. These periods of

5-4
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Figure 5.1 — Natural shallow fiooding — flows from shoreline seeps and springs out on to
lake bed
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Figure 5.3 — Shallow Flooding — aerial view of sheet flood method (left side of photo)
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Figure 5.5 — Shallow Flooding — aerial view of pond flood method (left side of photo)
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lower emission conditions are referred to as the PM;, “shoulder seasons.” These lower emission
conditions are a result of lower wind speeds and less emissive conditions during the shoulder
seasons. Therefore, in order to conserve water resources, while providing the level of PM,q
control necessary to attain and maintain the federal PM;o NAAQS, the provisions of this 2008
SIP will allow the City to reduce the PM;, control efficiencies of the Shallow Flooding DCM
during the period from October 1 through October 15 and from April 1 through June 30.The
percentage of dust control areas that are required to be wet will be ramped up in the fall and
ramped down in the spring. The amount of wetting reductions are described below.

5.2.3.1 Fall Shoulder Scason — October 1 through October 15

Under the provisions of the 2003 SIP, the City is required to have Shallow Flooding DCM areas
fully wetted and operational at the start of the dust season on October 1 of every year. However,
in order fo get the current 26 square miles of Shallow Flooding areas sufficiently wet by October
1, water deliveries actually start in late August. This means that some level of dust control is
actually being provided outside the dust control season as the DCM areas “wet up.” Based on
data collected during the period from July 2002 through June 2006, as well as District staff’s
experience over more than two decades or: the lake bed, the first two weeks of October are not a
period when the lake bed typically experiences highly emissive conditions. Therefore, in order to
conserve water resources, full levels of dust control will not be required until October 16 of each
year. From an operational standpoint, however, gradually increasing levels of dust protection
will occur starting in early September as water deliveries begin. These protection levels will
ramp up as additional water is delivered urtil full levels of protection are provided on October
16. The October shoulder season adjustments will go into effect in October 2010.

5232 Spring Shoulder Season — May 16 through June 30

Urder the provisions of the 2003 SIP, the City is required to have Shallow Floodirg DCM areas
fully wetted and operational through the end of the dust seasor: on June 30 of every year.
However, based on data collected during tke period from July 2002 through June 2006, the
required MDCEs are lower during the late spring thar: they are during the winter and early
spring. This is due to the formation of durable, less emissive summer salt crusts on the surface of
the lake bed. Late spring is also a time when temperatures in the Owens Valley begin to warm
dramatically. The 21-year (1985 through 2005) average temperature for Keeler in March is
54°F—it rises 24 degrees to 78°F for June. Higher air temperatures mean that more of the water
applied to DCM areas is lost to evaporation. Therefore, in acknowledgement that the lake bed is
raturally less emissive in late spring than during the winter and that, due to increasing
temperatures, the City has to apply more water to wet the same amount of area, in order to
conserve water resources, starting after April 1, 2010, areas requiring 99 percent MDCE will
have the following wetness requiremen:ts:

e From October 16 of every year through May 15 of the next year, Shallow Flooding areas
with 99 percent MDCE shall have 2 minimum of 75 percent areal wetness cover.

e From May 16 through May 31, Shallow Flooding areas with 99 percent MDCE shall
Lave a m:inimum of 70 percent areal wetness cover.

e From June 1 through: June 15, Shallow Flooding areas with 99 percent MDCE shall have
a minimum of 65 percent areal wetness cover.

e From June 16 through June 30, Shallow Flooding areas with 99 percent MDCE shall
have a mirimum of 60 percent areal wetness cover.
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If any of the Shallow Flooding areas that are allowed to have reduced wetness during the spring
shoulder season fail to meet even the reduced wetness requirements, it is possible that the areas
failed to meet their minimum targets because not enough water could be delivered through the
water distribution infrastructure. Therefore, if the City fails to meet the spring shoulder season
targets that start on May 16 and there were no monitored or modeled exceedances of the federal
standard at tke historic shoreline, those areas that did not meet the reduced minimums will be
deemed to be in compliance, if the City demonstrates in writitg and the APCO reasorably
determines in writing that maximum water delivery mainline flows were maintained throughout
the applicable period. This provision does not penalize the City as long as the maximum amourt
of water is delivered to the site and there are no NAAQS exceedances.

Shallow Flooding areas with less thar: 99 percent MDCEs shall not be allowed any spring
shoulder season areal wetness reductions.

5.2.4 Shallow Flooding Operational Refinements

The District’s research on the Shallow Flooding DCM in the 1990s established the relationship
between the amount of water coverage on an emissive area and the PM,g control effectiveness
provided (Hardebeck, et al., 1996). Research control effectiveness varied from as high as 99
percent when 75 percent of an area was wetted down to 60 percent control when water covered
30 percent of the test area. As most of the areas or: which: the City deployed DCMs in the period
from 2000 through 2006 required high levels of control, both the 1998 and 2003 SIP required 99
percer:t PMy control effectiveness in all DCM areas. This means that all existing Shallow
Flooding areas must be 75 percent wetted in order to be in compliance, except as provided
during the “shoulder seasons” described in Section 5.2.3.

However, it is possible that the District’s research developed percent-wetted requirements that
are conservative and the City’s large-scale Shallow Flooding DCMs are being operated with
more water coverage than is necessary to provide 99 percent PMip cortrol effectiveness.
Therefore, this 2008 SIP contains a provision to “fine tune” the amount of water required for 99
percent control. Two types of refinement tests are provided for: 1) an immediate test on up to 1.5
square miles of existing Shallow Flood area requiring 9¢ percer:t PMyg control efficiency and 2)
a large-scale test that allows annual reductions averaging 10 percent wetness, once a set of
preconditions have been met. The detailed procedure for the Shallow Flooding operational
refinements are set forth in Attachment D to the Board Order in Chapter 8 (“2008 Procedure for
Modifying Best Available Control Measures (BACM) for the Owens Valley Planning Area™).
Tke procedure will be summarized here, but, as with all such descriptions, the actual Board
Order takes precedence over the summary.

The Shallow Floodirg adjustment procedure allows the City the option of immediately
conducting a preliminary wetness cover refinement field test on up to 1.5 square miles of
existing Skallow Flooding dust control area ikat requires 99 percent control. The City must
select a test area and prepare a test design for it. The District’s Air Pollution Control Officer
(APCQ) must approve the test area and test design prior to implementation. The City is required
to conduct all required environmental analyses and secure all recessary permits and approvals
for the test. The City can then use the results of the test as a basis for the larger-scale Shallow
Flooding wetnress refinements, described below.
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In addition to the 1.5 square-mile Shallow Flood wetness cover refinement test discussed above,
the City may undertake Shallow Flooding wetness refinements in annual increments averaging
10 percent wetness reduction on a large scale, after the following preconditions have been met:

1. All the DCMs required by this 2008 SIP have been constructed.

2. All the DCMs required by this 2008 SIP have been operational for one full year (365
consecutive days).

3. Tkere have been r:o monitored exceedances of the PM;o NAAQS at or above the historic
shoreline caused solely by emissions from the 2008 total DCM area for one full year (365
consecutive days).

4. The City prepares a written wetness cover plan that takes into accournt the results of the
preliminary wetness cover refinement field test described above, as well as the results of
the fall and spring “shoulder season” wetness reductions déscribed in Section 5.2.3. The
City is required to conduct all required environmental analyses and secure all necessary
permits and approvals for the test.

5. The APCO approves the wetness cover plan. (Deper:ding on the location ard extent of
refinement, CSLC approval may also be required.)

Once the above preconditions have been met, the City will be permitted to implement the
wetness cover plan and reduce the wetness cover by an average of 10 percent over the Shallow
Flooding areas that require 99 percent control efficiency. If shoreline PM;¢ monitors show any
exceedances from anywhere in the Planning Area, no further reductions will be permitted for any
Shallow Flooding area that Las contributed to any exceedance and wetness increases will have to
be made it: those areas from: which excess PM;¢ emissions originated. If there are no monitored
24-hour PM) values exceeding 130 pg/m?® or modeled PM ¢ values exceeding 120 pg/m?® for one
full year after the City has implemented the wetness cover plan, the City may apply to the APCO
to further reduce wetness coverage in areas requiring 99 percent control. These adjustments may
continue until monitored/modeled PM ) values exceed the respective 130/120 pg/m? limits
discussed above.

It should be noted that, for state lands on the Owers Lake bed, the Califoraia State Lands
Commission may have discretionary authority over modifications to the project description for
implementing DCMs, inchiding the above-described operational refinements. However, nothing
in this SIP is intended to give any regulatory agency more authority than their authority urder
law. In addition, operational refinements may require CEQA analysis of the potential
environmental impacts, particularly to vegetation and wildlife. The responsikility for all CEQA
analyses and all required permits and approvals associated with DCM operational refinements
are the responsibility of the City.

5.2.5 Shallow Flooding Compliance Monitoring

Using the required MDCE for each DCM area set forth in Figure 5.7, the MDCE vs. wetness
curve set forth in Figure 5.8 and adjusting the required wetness during the spring shoulder
season, a minimum wetness value can be determined for all Shallow Flooding DCM areas at any
time during the year. The actual wetress coverage for Shallow Flooding areas can be determined
by aerial photography, satellite imagery or any other meth:od approved by the APCO
(Hardebeck, et al., 1996, Schade, 2001, HydroBio, 2007). Currently tke District is using
publically available USGS Landsat satellite imagery and a process developed by the District’s
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remote sensing consultant, HydroBio, to determine the percent wetness for Shallow Flooding
areas. Figure 5.9 shows one of the satellite images and Figure 5.10 shows the compliance status
for the image date. Figure 5.11 is a detail showing the wet and dry areas on a portion of the
satellite image.

The following portions of the areas designated for control with Shallow Flooding are exempted
from the wetness coverage requirements:

1) Raised berms, roadways and their shoulders necessary to access, operate and maintain
the control measure which are otherwise controlled and maintained to render them
substantially nor-emissive.

2) Raised pads containing vaults, pumping equipment or control equipment necessary for
the operation of Shallow Flooding infrastructure which are otherwise controlled and
maintained to render them substantially non-emissive.

“Substantially non-emissive” shall be defined to mean that the surface is protected with gravel or
durable pavement sufficient to meet the requirements of District Rules 400 and 401 (visible
emissions and fugitive dust).

5.2.6  Shallow Flooding Habitat

When frest: water is distributed across the playa for Shallow Flooding, opportunistic plant
species establish themselves where the water has a low salinity creating favorable growing
conditions. Limited stands of cattails (Typha spp.), sedges (Carex spp.), saltgrass (Distichlis
spicata) and other species associated with saturated alkaline meadows of the region colonized
the immediate vicinity of the water outlets on the District’s 1993 to 1996 flood irrigation project.
However, during the operation of the first phases of the City’s Shallow Flood DCMs,
recirculated flood waters generally keep the salin ity of the water high preventing sigrificant
establishment of volunteer vegetation. Based on testing performed by the District at the North
Flood Irrigation Project test area and the City’s operation of the first phases of Shallow Flooding,
naturally established vegetation can be expected to occur on between zero and 0.5 percent of the
area that is controlled with Shallow Flooding.

The expansive shallow flooded areas provide ephemeral resting and foraging habitat for wildlife
use. Figure 5.12 is a photo of one of the City’s Shallow Flooding control areas west of the
community of Keeler. Shorebirds can be seen using the wetted area. Shorebird utilization of wet
areas on the lake bed was common during the District’s control measure testing as well as during
the City’s operation of the first phases of large-scale Shallow Flooding (Ruhlen and Page, 2001,
2002). Based on these previous experiences, it is anticipated that Shallow Flooding will create
large areas of wildlife habitat in areas where very little previously existed.

In addition to desirable plant species, such as those listed above, that may grow and help control
PM,o emissions, there is the possibility that undesirable non-native plants may invade wet playa
areas. Fortunately, the existing saline soil conditions inherent to the lake bed are inhospitable to
most plants including exotic pest plants such as tamarisk, puncture weed and Russian thistle and
noxious grasses such as Cenchrus. The Board Order requires the City to remove all exotic pest
and weed plants from the dust control areas. Removal will be accomplished through an
appropriate combination of biological, mechanical and chemical control methods. Depending on
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the method of exotic pest and weed plant control selected by the City, the City may need to
conduct the appropriate CEQA analysis and secure approval from other responsible agencies,
especially the State Lands Commission, for activities on state lands. In addition, a mitigation
monitoring program for all potentially significant impacts to wildlife may be required.

Field investigations were performed by mosquito entomologists from the University of
California, Davis at District Shallow Flooding test sites and at natural pond, spring and seep
areas around Owens Lake to determine the potential for water-based control measures to create
mosquito-breeding habitat (Eldridge, 1995). These investigations concluded that mosquito
habitat had limited potential to occur on the lake bed, but could occur when water depths range
from 2 to 20 inches and when water had essentially no movement.

A mandatory element of this project will be a program to abate mosquito and other pest vector
breeding and swarming. Abatement activities may include site design elements to minimize
vector breeding habitat, application of pesticides and/or biological controls. These measures are
successfully used throughout the Owens Valley. As an alternative to a separate mosquito and
pest abatement program, the City of Los Angeles may petition the County of Inyo to arnex ali
water-based control measure areas into the Inyo County Mosquito Abatement Program:. If
annexation occurs, appropriate assessments may be levied to ensure that abatement activities can
take place. In recognition of the location of the source emission control areas in an area that is a
stopover location for shorebirds and waterfowl, the mosquito and pest abatement programs shall
be desigred to minimize the potential impacts on the breeding success of western snowy plovers
and other birds that use the playa. Depending on the method of mosquito and pest irsect control
selected by the City, the City may need to conduct the appropriate CEQA analysis and secure
approval from other responsible agencies, especially the State Lands Commission for activities
on state lands. In addition, a mitigation monitoring program for all potentially significant
impacts to wildlife may be required. All mosquito and pest insect abatement costs shall be the
sole financial responsibility of the City.

5.2.7 Shallow Flooding Operation and Maintenance

Water flows between October 15 and June 30 will be maintained to provide the required water
coverages in substantially evenly distributed standing water or surface-saturated soil. Based on
the City’s actual operation of large-scale Shallow Flooding area in 2006 and 2007, operating the
Shallow Flooding control measure is predicted to use approximately 3.1 to 4.2 acre-feet per year
(ac-ft/yr) of water per acre controlled. Drains installed near naturally occurring wetlands would
be operated so as not to cause significant groundwater drawdown or loss of surface water extent
in the adjacent areas. The District will continue its program of monitoring water levels and
vegetation cover in Owens Lake bed wetlands to ensure installed drains are not adversely
impacting existing wetlands.

Maintenance activities associated with Shallow Flooding consist of grading, addition of
supplemental water outlets, and berming on the control areas to ensure uniform water coverage
and prevention of water channeling. Other activities include regular and preventative
maintenance of pipeline, valves, pumping equipment, berms, roads and other infrastructure.
Based on District projects and operation of the first phases of Shallow Flooding by the City,
staffing requirements for operation and maintenance of the Shallow Flooding areas will be
approximately one full-time equivalent employee (FTEE) per 580 acres of flooded area.
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5.3 MANAGED VEGETATION

5.3.1 Description of Managed Vegetation for PMo Control

Vegetated surfaces are resistant to soil movement and thus provide protection from PM;o
emissions. Vegetation that has established 50 percent total surface cover provides a very
effective barrier that prohibits wind speeds from reaching the threshold velocity for emissions at
the playa surface. Vegetation has naturally become established where water appears on the playa
surface with quantity and quality sufficient to leach the salty playa soils and sustain plant
growth. Natural saltgrass meadows around the playa margins and the scattered spring mounds
found on the playa are examples of such areas (Figure 5.13). Observation of these naturally
vegetated areas has shown that very little dust emissions are generated from them. The Managed
Vegetation strategy is modeled on these raturally protective saltgrass vegetated areas. Dust
control using Managed Vegetation is a mosaic of irrigated fields provided with subsurface
drainage that create soil conditions suitable for plant growth using a minimum of applied water.
Aerial and ground-level views of existing Managed Vegetation PM, controls constructed by the
City are shown in Figures 5.14, 5.15a and 5.15b.

The Managed Vegetation control measure consists of creating a farm-like environment from
currently barren playa. The saline soil must first be reclaimed with the application of relatively
fresh water, and then planted with salt-tolerant plants that are native to the Owens Lake basin.
Thereafter, soil fertility and moisture inputs must be managed to encourage rapid plant
development to, and maintenance of, 50 percent cover. Existing Managed Vegetation controls on
the lake bed are irrigated with buried drip irrigation tubing and a complex network of buried tile
drains capture excess water for reuse on the Managed Vegetation area or i Shallow Flooding
areas.

Managed Vegetation is sustairable at Owens Lake only if salt from the naturally occurring
shallow groundwater is prevented from rising back into the rooting zone. Leaching and iirigation
water applied to the Managed Vegetation serves to create and maintain a gradient of salts down
and away from the rooting area of the planted vegetation. A subsurface drainage system is
present beneath each Managed Vegetation field and allows collectior of irrigation flows and
removal of high salinity groundwater so that Jevels do not rise into the root zones of the
established saltgrass. Drain water is pumped from the site and placed into brine storage ponds
where it can be recycled and used for Shallow Flooding or for mixing with fresh irrigation water
so that the applied water has salinity sufficient to maintain the soil structure as well as irrigate
the salt tolerant Distichlis spicata (saltgrass). However, depending on local site conditions and
compliance requirements, alternative irrigation and drainage configurations, water supply
quality, irrigation scheduling regimes, and plant communities may be employed, so long as the
essential ground coverage compliance requirements for an approved DCM are achieved. In clay
dominated soils irrigation with low-salinity or fresh water can potentially cause a collapse of the
soil structure, preventing water infiltration and salt leaching. The City’s existing Managed
Vegetation site has a target applied water salinity of approximately 9 decisiemens per meter (a
measure of electrical conductivity—seawater has a salinity of about 35dS/m) and requires
addition of saline drain water to reach this salinity level. Drains installed near naturally occurring
wetlands are operated so as not to cause significant groundwater drawdown or loss of surface
water extent in the adjacent wetland areas.
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Figure 5.14 — Managed Vegetation -- aerial view
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Figure 5.15b — Managed Vegetation — equipment pad with sand filters and chemical
tanks
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The clay soils found on many areas of the lake bed are appropriate for the construction of
earthen infrastructure. The native profiles, texture and fractured structure of the clay soil makes
it well suited for water distribution and drainage. The lower profiles in clay soils often include a
network of existing fractures, facilitating effective drain water collection and natural drainage so
that the groundwater does not intrude into the rooting zone. The fine clay particles have a very
high pore volume (approximately 50 percent) and therefore retain water for long periods
between irrigation events (Stradling, 1997 and Ayars, 1997).

Tests by the District and others have shown that vegetation covers ranging from 11 to 54 percent
provide the surface protection necessary for the 99 percent PM;o control needed at Owens Lake
in order to meet the NAAQS. In order to provide the margin of safety necessary to prevent PM,g
emissions ir: all conditions, the District has determined that 50 percent total cover averaged over
every acre is an appropriate, conservative prescription for the Managed Vegetation PM;, control
measure. Total cover includes living plants and any dead plant materials, as both furction to
prevent PM o emissions. Once the target cover of 50 percent is attained, saltgrass stands can be
sustained at or above this level of cover with less than 2.5 acre-feet per year of irrigation water
(GBUAPCD, 2002a, 2002c).

The City currently has about 3.5 square miles of Managed Vegetation PM; controls or: the lake
bed. The Managed Vegetation area is in one contiguous block near the south end of the lake bed.
Initial site planting occurred in the summer of 2002 and the City has worked since that time to
improve vegetation cover. Although there are portions of the existing Managed Vegetation area
that meet the 50 percent cover requirement, the overall site vegetation cover averages about 24
percent. This is well below the SIP requirement of 50 percent vegetation cover on every acre.
However, the 3.5 square mile site, as a whole, has achieved a high level of PMj, control (Air
Scier:ces, Inc., 2006).

As part of the 2006 Settlement Agreement between the District and the City entered into in
December 2006, (Chapter 8, Attachment A, 2006 Settlement Agreement, Paragraph 6) the
parties agreed that the existing Managed Vegetation site had achieved a high level of PM;g
control. They also agreed that the City would prepare an Operation and Management Plar that
ensured the site continued to achieve control sufficient to prevent emissions that caused or
contributed to NAAQS violations. The Plan is to be approved by the APCO. As long as the City
continues to operate and maintain the site such that it meets the Plan’s requirements and as long
as the site does not cause an exceedance of the NAAQS at the historic shoreline, the District will
deem the existing Managed Vegetation site to be in compliance.

The City prepared a draft of the required Managed Vegetation Operation and Mairterance Flan
and submitted it to the District prior to the July 1, 2007 deadline set forth in the Settlement
Agreemer:t. The Plan will not be approved prior to the adoption of this 2008 SIP, but will be
approved by the APCO as expeditiously as possible. The provisions of the Plan orly apply to the
Managed Vegetation area that was in place and operattonal prior to January 1, 2007. Any
Managed Vegetation dust controls that are constructed after January 1, 2007 must meet the 50
percent cover on every acre requirement.
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The following portions of the areas designated for control with Managed Vegetation are
exempted from the vegetative cover requirements:

1) portions consistently inundated with water, such as reservoirs, ponds and canals,

2) roadways and equipment pads necessary to access, operate and maintain the control
measure which are otherwise controlled and maintained to render them substantially
non-emissive, and

3) portions used as floodwater diversion channels or desiltation/retention basins.

“Substantially non-emissive” shall be defined to mean that the surface is protected with gravel,
durable pavement or other APCO-approved surface protections sufficient to meet the
requirements of District Rules 400 and 401 (visible emissions and fugitive dust).

Percent cover can be measured by the point frame method or via ground-truthed remote sensing
technologies such as aerial photography or satellite imagery or by any other method approved by
the APCO (Scheidlinger, 1997, Groeneveld, 2002, HydroBio, 2007).

Saltgrass (Distichlis spicata) is currently the only plant species approved for introduction into
Marnaged Vegetation fields. Saltgrass is tolerant of relatively high soil salinity, spreads rapidly
via rhizomes and provides good protective cover year-round even when dead or dormant. It is
adapted to produce its most vigorous growth during the spring and autumn, and then use minimal
amounts of applied water during the hot summer. Saltgrass grows vigorously in conditions of
soil salinity that exclude invasive pest exotics. Eventually, salt-tolerant, locally native shrubs
such as salt bushes (dtriplex spp.), greasewood (Sarcobatus vermiculatus), and seepweed
(Sueada moquinii) may be introduced to established saltgrass fields to increase diversity and
possibly reduce total water demand. Locally adapted native plant species other than saltgrass
may intentionally be planted for dust control only upon approval of both the District and the
California State Lands Commission.

5.3.2 PM;ig Control Effectiveness for Managed Vegetation

Field and wind tunnel research using Owens playa soils and saltgrass indicate that even sparse
populations of saltgrass are effective in reducing sand migration and PM, emissions within the
stand (Lancaster, 1996, White, er al., 1996, Nickling, et al. 1997, White, 1997, Air Scierces,
Inc., 2006). Lancaster concluded that for the coarse sands on the northern portion of Owens
Lake, a 95 percent reductior: in sand movement can be achieved with a saltgrass cover of
between 16 to 23 percent, depending on wind speed and direction. Whiie showed that in wind
tunnel tests a vegetation cover of 12 to 23 percent will significantly reduce the amount of
entrained sand and PMo. Nicking er al. showed that on clay soils PM;o was reduced by two
orders of magnitude from vegetated surfaces as compared to the natural playa surface. Similar
PMjj reductions were also observed from non-vegetated leached clay soils. This indicates that
treatment of the clay surfaces at Owens Lake by watering and leaching surface salts can by itself
significantly reduce wind erosion without vegetation. However, saltgrass vegetation cover will
provide additional surface protection after evaporation decreases the initial protection provided
by surface wetting. In a companion project by White (1 997), Owens Lake clay soils planted with
saltgrass were subjected to various wind speeds in a wind tunnel at the University of California
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Davis. Results indicate that 54 percent vegetation cover reduces the emission rate of PM; at
wind speed of 45 mph by 99.2 percent as compared to emissions from the natural playa at Owens
Lake. Air Sciences (2006) concluded that the existing Managed Vegetation dust control
implemented by the City of Los Angeles on the lake bed controlled sand motion by 99 percent
with average vegetation covers of over 20 percent.

Control efficiencies were calculated for Owens Lake clay soils in both the field on natural plant
stands and in the laboratory using wind tunnels. The field studies showed 99.5 percent control
efficiency with 11 to 23 percent saltgrass cover and the laboratory study demonstrated 99.2
percent control efficiency at 54 percent cover as compared to uncontrolled emissions at Owens
Lake. A high control effectiveness for low levels of plant cover in agricultural-type soils is
supported by field research performed by Buckley and Grantz, et al. in places other than Owens
Lake, which indicate that a plant cover of even 30 percent can achieve better than 99 percent
reduction of soil erosion (Buckley, 1987; and Grantz, et al., 1995). Based on the Buckley and
Grantz field studies, the field studies at Lake Texcoco, near Mexico City, other work relating to
PM;o emissions and vegetation and studies done at Owens Lake, the District believes that more
than 99 percent reduction of soil erosion and PM;, will be achieved at Owens Lake with a
saltgrass cover of 50 percent. The cover achieved within the Managed Vegetation would include
amix of live, dead and/or dormant stems. This level of cover will be retained with appropriate
plant husbandry and irrigation during the growing season. It will function during winter months
without irrigation. Table 5.1 summarizes research results regarding vegetation cover and control
effectiveness.

5.3.3 Managed Vegetation Habitat

Even if saltgrass is the only plant species that is intentionally introduced to the Managed
Vegetation area, other native plant species are expected to establish themselves
opportunistically. Native plant species observed on saligrass test plots include inkweed
(Nitrophila occidentalis), alkali sacaton (Sporobolus airoides), arrowscale (Atriplex
phyllostegia), cattail (Typha latifolia) parry saltbush (Atriplex parryi), seablight (Sesuvium
verrycosum) and stinkweed (Cleomella sp.). The species typical of transmontane alkaline
meadows elsewhere in the Owens Basin, including sedges (Scirpus spp.), greasewood
(Sarcobatus vermiculatus), and yerba mansa (Anemopsis californica) would also be expected to
appear where soil leaching is most complete, adding diversity and wildlife habitat value to the
fields. Although these species are not yet approved for intentional planting, they are locally-
adapted native species and do not need to be removed by the City.

On saltgrass test plots established by the District on the playa, evidence of use by birds, rabbits,
mice, kangaroo rats, gophers, foxes, coyotes, and a diverse group of invertebrates has been
found. Care must be taken to avoid creating disturbed, highly freshened habitats that facilitate
pest vector (e.g., mosquito) or noxious weed (e.g., salt cedar) infestations. The mosquito and salt
cedar control programs discussed in Section 5.2.6 would also take place on the Managed
Vegetation control measure. The Board Order requires the City to remove all exotic pest plants
from the dust control areas. Removal will be accomplished through an appropriate combination
of biological, mechanical and chemical control methods.
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5.3.4 Managed Vegetation Operation and Maintenance

Water use is highest during the initial stages of development of this measure, in order to leach
the roof zone soil to a salinity level tolerable to saltgrass. Since the later stages of leaching can
be accomplished after planting, the total water input that will be required for the first year of
implementation will be at most seven ac-ft/ac. Managed Vegetation will corsume up to 2.5 acre
feet of fresh or mixed water per irrigated.acre once the target cover of 50 percent is reached. The
City’s existing Managed Vegetation site was established with about 2.5 ac-fi/ac of water and
their actual water use (with less than 50% average cover) has been between 1.0 to 1.3 ac-ft/ac
per year. Non-irrigated acres used for roads, berms, water infrastructure and water storage will
alsouse some water for maintenance of protective (non-emissive) salt-crusted surfaces. The
distribution of the water over the entire vegetated area will be irregular, because at any given
time some fields will be irrigated for maximum growth while others will receive minimal
amounts of water allowing for minimal stand maintenance.

Operation and maintenance activities for Managed Vegetation consists of implementing
irrigation and fertilization schedules for the fields and monitoring drainage and vegetation
conditions, as are appropriate for any sustainable perennial cropping system. Necessary
maintenance will include repair and periodic replacement of water delivery and drainage
infrastructure. Based on District projects and actual large-scale implementation of Managed
Vegetation by the City, staffing requirements for operatior: and maintenance are approximately
one full-time equivalent employee (FTEE) per 230 acres of vegetated area.

5.4 GRAVEL BLANKET
5.4.1 Description of Gravel Blanket for PM4y Control

A four-inch layer of coarse gravel laid on the surface of the Owens Lake playa will prevent PM;q
emissions by: (a) preventing the formation of efflorescent evaporite salt crusts, because the large
pore spaces between the gravel particles disrupt the capillary movement of saline water to the
surface where it can evaporate and deposit salts; and (b) creating a surface that has a high
threshold wind velocity so that direct movement of the large gravel particles is prevented and the
finer particles of the underlyirg lake bed soils are protected. Gravel Blankets are effective on
essentially any type of soil surface.

The District constructed small-scale gravel test plots on the Owens Lake bed that were in place
for approximately 17 years and continued to completely protect the emissive surfaces beneath.
Gravel placed onto the lake bed surface will be durable enough to resist wind and water
deterioration, physical/mechanical/chemical weathering and leaching and, to minimize visual
impacts, will be approximately the san:e color as the existing lake bed. Tke City installed about
90 acres (0.14 square-miles) of Gravel Blanket on tke northern portion of Owens Lake in 2005
from rock taken from the Dolomite gravel quarry. A picture of the large scale Gravel Blanket is
shown in Figure 5.16.

Under certain limited conditions of sardy soils combined with high groundwater levels, it may
be possible for some of the Gravel Blanket to settle into lake bed soils and thereby lose
effectiveness in controlling PM; emissions. To prevent the loss of any protective gravel material
into lake bed soils, a permeable geotextile fabric may be placed between the soil and the gravel,
where necessary. This will prevent the settling of gravel particles into lake bed soils.
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Table 5.1 - Summary of studies relating the surface cover of vegetation to percent control of

PM,, emissions

Wind %
Reference Surface Cover Characteristics Speed Control
Air Sciences, Inc., 2006 20% saltgrass cover on Owens NA 99%
Lake clay and sand soils
Buckley, 1987 30% ground cover. NA 99%
Fryrear, 1994 50% canopy cover. 48 mph 96.3%
Grantz, et al., 1995 31% cover on sandy soil. NA 99.8%
Lancaster, 1996 16-23% saltgrass cover 39 mph 95%
at Owens Lake on sandy soil.
Musick & Gillette, 1990  25% vegetation lateral cover, NA 100%
19.4 mph threshold on bare surface.’
Nickling, et al., 1997 11-30% saltgrass cover >45 mph  99.5%°
at Owens Lake on clay soil.
van de Ven, ef al, 1989 4-5 inch high stubble, NA 100%
30 stems/ sq. ft 19.28 mph
threshold on bare surface.
White, et al., 1996 12% cover on loose Owens Lake 44 mph 97.1%?
sand in a wind tunnel.
White, 1997 54% saltgrass cover in wind 45 mph 99.4%°

tunnel at UC Davis in clay soil

Notes:

' Wind speeds are normalized to an equivalent 10 meter wind speed at Owens Lake. This
conversion uses the surface boundary layer equation assuming 0.01 cm surface roughness and
the free stream speed for a given height if 10 meter wind speeds are not available.

2 Measured PMy, emission reduction in the wind tunnel.

% Use uncontrolled PMyo = 2.6 x 10° g/m?¥s (from 1998 SIP (GBUAPCD, 1998a))
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To prevent pore space infilling and possible capillary rise of emissive salts to the surface, Gravel
Blanket areas must be protected from water- and wind-borne soil and dust deposition. The
Gravel Blanket should be the last control measure to be installed or graveled areas should be
surrounded by non-emissive areas. This will minimize wind-borne depositions into the Gravel
Blanket. Gravel areas should also be protected from flood deposits with flood control berms,
drainage channels and desiltation/retention basins. The large pore spaces between the coarse
gravel particles must be maintained to ensure that the Gravel Blanket will remain an effective
PM control measure for many years.

To attain the required PMo control efficiency, 100 percent of all areas designated for Gravel
Blanket must be covered with a layer of gravel four inches thick. All gravel material placed shall
be screened to a size greater than Y2-inch in diameter. The gravel material shall be at least as
durable as the rock from the three sources analyzed in the EIR and EIR Addendum Number 1
associated with the 1998 SIP. The material shall have no larger concentration of metals than
found in the materials analyzed in the 1998 EIR. To minimize visual impacts, the color of the
gravel material used shall be such that it does not significantly change the color of the lake bed.

5.4.2 PM;o Control Effectiveness for Gravel Blanket

A Gravel Blanket forms a non-erodible surface when the size of the gravel is large enough that
the wind cannot move the surface. If the gravel surface does not move, it protects firer particles
from being emitted from the surface. Gravel and rock coverings have been used successtully to
prevent wind erosion from mine tailings in Arizona (Chow and Ono, 1992). The potential PM;o
emissions from a Gravel Blanket can be estimated using the USEPA emission calculation
method for industrial wind erosion for wind speeds above the threshold for the surface (USEPA,
1985). PM;; will not be emitted if the wind speed is below the threshold speed.

Based on a minimum particle size of ¥ inch, the proposed Gravel Blanket will have a threshold
wind speed of more than 90 miles per hour measured at 10 meters (USEPA, 1992, Ono and
Keisler, 1996). This wind speed is rarely exceeded in the Owens Lake area. A more typical gust
for Owens Lake is around 50 miles per hour.

The proposed four-inch thick Grave] Blanket is intended to prevent capillary movement of salts
to the surface. Fine sands and silts that fill in void spaces in the gravel will allow the capillary
rise of salts and reduce the effectivenzss of a Gravel Blanket to control PM;o at Owens Lake. In
addition, finer particles will lower the average particle size and lower the threshold wind speed
for the surface. Gravel Blarket tests were performed at two sites on Owens Lake starting in June
1986. These tests showed that four-inch thick Gravel Blankets composed of 2 to 1%2-inch and
larger rocks prevented capillary rise of salts to the surface. Observations of ungraveled test plots
in the same area, ore with no surface covering and another with local unscreened, unsorted
alluvial soil, showed that salts would otherwise rise to the surface (Cox, 1996).

The PM,o emissions are expected to be virtually zero for the Gravel Blanket since the threshold
wind speed to entrain gravel, and thus PMo, is above the highest wind speeds expected for the

area. This will result in 100 percent reduction of PM,, from areas that are covered by the Gravel
Blanket.
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5.4.3 Gravel Blarket Operation and Maintenance

Because fine particles cannot be allowed to cover or significantly infill the gravel, the Gravel
Blankets should be the last measure implemented after all adjacent erodible areas are controlled.
Once the Gravel Blanket has been applied to the playa, limited maintenance would be required to
preserve the Gravel Blanket. The gravel will be visually monitored to ensure that the Gravel
Blanket was not filled with sand or dust, or had not been inundated or washed out from flooding.

If any of these conditions were observed over areas larger than one acre, additional gravel will
be transported to the playa and applied to the playa surface. The District estimates that operation
and mairtenance staffing requirements are one FTEE per five square miles of gravel and an
average ongoing maintenance amount of gravel of 7,000 cubic yards per square mile per year
(this allows for complete gravel replacement once every 50 years).

5.5 MOAT & ROW
5.5.1 Description of Moat & Row for PM4o Control

In 2006, during the settlement negotiations between the District and the City over the APCO’s
determination that additional controls were necessary on Owens Lake beyond the 29.8 square
miles required by the 2003 SIP, the City proposed a new Owens Lake PMo control measure
known as “Moat & Row.” It was the City’s intention to develop a control measure that cost less
to implement and used less water than the approved BACM controls. The Settlement Agreement
that resulted from the 2006 negotiations contains provisions for up to 3.5 square miles of Moat &
Row to be constructed in the 2008 SIP control area. (See Board Order, Chapter 8, Attackment A,
Paragraph 2.B.) However, Moat & Row is currently only a demonstration measure—it is not an
approved BACM control.

The general form of Moat & Row is an array of earthen berms (rows) about 5 feet high above the
lake bed surface with sloping sides, flanked on either side by slope-sided ditches (moats) about 4
feet deep. The rows are topped with sand fences up to 5 feet high that increase the effective
height of the rows. Figures 5.17 and 5.18 are photographs of the Moat & Row test being
conducted by the City. Moats are intended to serve to capture moving soil particles, and rows are
intended to physically shelter the downwind lake bed from the wind.

Tke individual Moat & Row elements are to be constructed in a serpentine layout across the lake
bed surface, generally parallel to one another, and spaced at variable intervals, so as to minimize
the fetch between rows along the predominant wind directions. The serpentine layout of the
Moat & Row array is intended to control emissions under the full range of principal wind
directions. Initial pre-test modeling conducted by the City indicates that Moat & Row element
spacing will gererally vary from 250 to 1000 feet, depending on the surface soil type and the
PM, ¢ control effectiveness (MDCE) required on the Moat & Row area. See Exhibit 4 of the 2006
Settlement Agreement for conceptual drawings of the Moat & Row measure (2008 SIP Chapter
8, Attachment A).

As mentioned above, the Moat & Row PM, control measure is not a currently-approved
BACM. The final form of the Moat & Row PM,g control measure will be solely determined by
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Figure 5.18 — Moat and Row test — ground level view
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the City based primarily on modeling and the results of a demonstration project and testing being
conducted by the City at two locations on the lake bed. One of the test areas is at the northeast
corner of the lake bed in primarily sandy soils and the other is in a central area dominated by
clay soils. The two Moat & Row test areas total about 0.5 square mile (310 acres). Testing will
be conducted on the lake bed during the 2007-2008 dust season prior to implementation on a
large scale before the end of 2009. The final form of the Moat & Row PM; control measure will
largely be determined from the results of testing conducted by the City on the lake bed. Final
design is subject to test results, required PM;¢ control effectiveness, environmental
documentation, permitting, engineering, and monitoring considerations.

Areas of Moat & Row that do not function as designed or that cause or contribute to an
exceedance of the federal 24-kour PM ;o NAAQS will be remediated as specifically provided in
the Board Order (Chapter 8, Attachment B, “2008 Owens Valley Planning Area Supplemental
Control Requirements Procedure”). In summary, the City will use the results of their 2007-2008
Moat & Row tests to design large-scale implementation of the measure to meet all control
requirements. The design will then be implemented on up to a maximum of 3.5 square miles
within the 2008 SIP DCM area (See Figure 2.3). If the Moat & Row controls are not effective
and contribute to a NAAQS exceedance, the City will be given one chance to improve the Moat
& Row controls. If the area that was improved is subsequently the cause of a second NAAQS
exceedance, the City is required to convert that area to an approved BACM control.

5.5.2 PMo Control Effectiveness for Moat & Row

The District does not know how effective Moat & Row will be. The testing to be conducted by
the City during the 2007-2008 dust season is intended to provide the data necessary for final
configuration. However, in order for Moat & Row to be a successful dust control measure and in
order for it to be desigrated as a BACM control at some point in the future, it will be required to
attain the MDCE:s for those areas on which it is implemented (See Figure 5.7).

It is anticipated that the PM; control effectiveness of Moat & Row could be enhanced by
combining it with other approved DCMs or other measures to increase the overall dust control
effectiveness. Moat & Row enhancement measures could include the addition of Shallow
Flooding and/or Managed Vegetation areas between Moat & Row elements, the addition of more
Moats & Rows ard/or sard fences to the areas between the initially constructed Moat & Row
elements and the application of brine or rock facing to the rows to maintain them in a non-
emissive condition. These enhancements would ensure that if sigrificant dust sources (hot spots)
develop within these areas, they will be addressed. Moat & Row enhancement activities beyond
the scope of that anticipated and described in the EIR for this 2008 SIP would require additional
CEQA analysis. As with all DCM implementation on lands under CSLC jurisdiction,
enhancement measures on state lands would be subject to approval by the CSLC.

5.5.3 Moat & Row Operation & Maintenance

If the City develops a design for Moat & Row that is effective, in order for it to remain effective,
it must be maintained. Moats that lose effectiveness by filling with blown soil must be cleared.
Rows that deteriorate due to wind or water erosion must be repaired. Sand fences that top the
rows and provide increased effective height must also be maintained. As the District has not
tested Moat & Row and as the City has yet to develop its final design, it is unknown what level
of maintenar:ce will be required for the measure.
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5.5.4 Moat & Row as BACM

If Moat & Row is successfully implemented on the Owens Lake bed and achieves the required
minimum dust control efficiencies, the City may apply to the District to designate the measure as
BACM. The Board Order contains a procedure for designating new BACM controls (Chapter 8,
Attachment D, “2008 Procedure for Modifying Best Available Control measures (BACM) for
the Owens Valley Planning Area”). In summary, with regard to Moat & Row, the procedure
allows the City to implement up to 3.5 square miles of Moat & Row as a test. If the test area is
effective for three years, the City may apply to the District for a SIP revision to designate Moat
& Row as BACM. The SIP revision is subject to approvals by the District Governing Board, the
California Air Resources Board and the USEPA.

5.6 STORMWATER MANAGEMENT

The bed of Owens Lake is subject to infrequent, but significant flooding, alluvial deposition and
fluctuating brine pool levels caused by stormwater runoff flows. In order to protect the PMjp
control measures installed on the lake bed, as well as the downstream lease holders, the City
shall design, install, operate and maintain flood and siltation control facilities. Flood and siltation
control facilities shall be designed to provide levels of protection appropriate for the PM;o
control measures being protected. For example, lake bed areas controlled with Managed
Vegetation or Gravel Blanket may require a higher level of flood and siltation protection than
areas controlled with Shallow Flooding. Appropriate flood and siltation control facilities shall be
integrated into the design and operation of all PM;q control measures. All flood and siltation
control facilities shall be continually operated and maintained to provide their designed level of
protection. All flood and siltation control facilities and PM;o control measures damaged by
stormwater runoff or flooding shall be promptly repaired and restored to their designed level of
protection and effectiveness.

All flood and siltation control facilities shall be designed so as not to cause the existing trona
mineral deposit lease area (California State Lands Commission: leases PRC 5464.1, PRC 3511
and PRC 2969.1) to be subjected to ary greater threat of water inur:dation and alluvial material
contamination than would have occurred under natural conditions prior to the installatior: of
PM;p control measures.

5.7 REGULATORY EFFECTIVENESS

Rule effectiveness is a measure of the compliance by the regulated sources with the control
measures required under the plan. Since virtually all the PM|o emissions ir the Planning Area
originate from the dry playa of Owens Lake, and since a single operator, the City of Los
Angeles, is required to undertake the control measures required under this plar to control those
emissions, the District projects a rule effectiveness ot 100 percent for the plan’s control
measures.

The District will enforce the plan’s requirements through continual oversight and inspection of
the City’s efforts to construct, operate ard maintain the control measures, and through periodic
inspection and monitoring. The plan contains milestones in 2009 and 2010 for construction and
operation of the control measures, and test methods for determining the compliance of the City’s
control strategy implementation with the performance standards required under this plan.
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No direct air quality impacts would be associated with operation of the Proposed Project in
the Salton Sea subregion. Operation of the on-farm conservation measures would not occur
in this subregion. '

Impact AQ-7: Indirect air quality impacts from potential for windblown dust from exposed
shoreline. Implementation of the Proposed Project would result in the conservation of up to
300 KAFY for transfer and a reduction in the volume of water discharged to the Salton Sea.
The amount of water conserved is expected to increase at a rate of approximately 25 KAFY
as conservation measures are implemented incrementally, until the full amount of
conservation is reached. The effect of the conservation measures and reduced inflow
volumes on the Sea would not be noticeable in the short-term. The water level and the total
surface area of the Salton Sea would, however, decrease in the long term.

Under the Proposed Project, the elevation of the Salton Sea would decrease from the
Baseline level of -235 feet msl to -250 by the year 2077, a decrease of 15 feet. The total surface
area of the Sea would decrease from the Baseline area of about 217,000 acres to about
167,000 acres. The decrease in Sea level would expose about 50,000 acres of currently
submerged bottom sediments or playa. This is approximately 3.5 times the exposed area of
about 16,000 acres predicted under the Baseline conditions.

The predicted decrease in Sea level and increase in exposed area would increase the
potential for dust suspension. Spatial variations in sediment characteristics and soil
erodibility, temporal variations in wind conditions, and variation in factors contributing to
the formation of salt crusts prevent any reasonable quantitative estimate of emissions and
associated impacts from the exposed shoreline. Therefore, a qualitative assessment of the
potential for dust suspension is provided in this Draft EIR/EI5.

Several conditions at the Salton Sea currently exist or would be expected to exist in the
future as a result of lowered Sea levels. Qualitatively, it is anticipated that the combination
of moisture present in the unsaturated zone beneath the exposed playa, the probable
formation of dried algal mats and stable efflorescent salt crusts consisting of chloride and
sulfate salts, and the relatively low frequency of high wind events at the Salton Sea would
‘inhibit the suspension of dust. Tt is likely, however, that these assumptions would not apply
to all areas of exposed playa or shoreline at all times, so dust events could potentially cccar.

Based on the factors influencing emissions at the Salton Sea as discussed above, the extent of
any increases in dust ernissions and associated increases in ambient concentrations of the
nonattainment pollutant PMy in the future, as shoreline conditions change, is unknown. On
occasion, existing concentrations of PMyo in the Salton Sea area violate national and state
ambient air quality standards. Wind erosion of natural desert soils and vehicle travel over
unpaved roads are expected to continue to represent the predominant source of dust
emissions around the Salton Sea.

To further consider the potential impact for emissions from the Salton Sea , a comparison
was made to existing dry lake beds where dust impacts have been observed. Fortunately,
conditions found to produce dust storms on dry salt lake beds, such as Owens Lake, were
not found to be present at the Salton Sea. The following three primary factors would be
expected to make the situation at the Salton Sea much less severe than at Owens Lake:
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e Soil chemistry: As a result of the relatively high salinity of groundwater beneath the

playa at the Salton Sea, formation of an efflorescent salt crust on the surface of the playa -
is likely to occur. The soil system at the Salton Sea is predominately sodium sulfate and
sodium chloride. These salts do not change in volume significantly with fluctuations in
temperature, so the crust at the Salton Sea should be fairly stable and resistant to

erosion. This anticipated situation at the Salton Sea is different from similar current .
situations at Owens and Mono Lakes, where a significant portion of the salinity is in the
form of carbonates. The volume of carbonate salts is much more sensitive to temperature
fluctuations, and desiccation of these salts produces fines that are readily suspended
from playa at these lakes. Therefore, the salt crust on the exposed playa at the Salton Sea
should be more stable and less emissive than Owens Lake. Also, distribution of mobile.
sand on the dry lakebed at Owens Lake is part of what drives high emissions rates, and
comparable conditions are not expected at the Salton Sea.

Meteorology: The frequency of high wind events at the Salton Sea is less than at Owens
Lake. Therefore, the dust storms at the Salton Sea would be less frequent than at Owens
Lake. To substantiate this statement, threshold wind speeds that might be required to
initiate erosion of playa soils have been estimated and compared to wind measurements
in the area. Threshold velocity values for playas, which consist of soils high in clay and
salt content, have been found to be larger than 100 cm/s when disturbed and 150 cm/s
when undisturbed (Gillette 1980). Threshold velocities for skirts around playas, which
are siltier and have slightly hard crusts, have been found to range from 20 to 60 cm/s
when disturbed and 150 /s when undisturbed. Based on these threshold velocities, an
average roughness height of 1.0 am, and an anemometer height of 366 cm, wind speeds
at the Salton Sea required to initiate erosion of disturbed playa soils would need to
exceed 27 knots (kts). Wind speeds required to initiate erosion of undisturbed playa soils
would need to exceed 40 kts. Hourly wind data collected from two CIMIS weather
stations located north and west of the Salton Sea (Station Nos. 127 and 154, respectively)
indicate that wind speed exceeded 22 kts approximately 0.1 to 0.2 percent of the time
between 1995 and 1999. The predominant wind direction at the Salton Sea is also
favorable; during high wind events at the Sea, it is from the west and northwest, which
is perpendicular to the orientation of the playa. Dust suspension on the playa of the
Salton Sea would be higher if the playa were oriented parallel to the predominant wind
direction.

Recession Rate: The anticipated decline in water levels at the Salton Sea is predicted to
be significantly slower than what occurred at Owens Lake (only about 20 percent as
fast). Natural processes may contribute more to controlling dust emissions at the Salton
Sea than they have at Owens. These natural processes could include (a) the enabling of
vegetation through development of soil conditions favorable to plant growth (including
improvement in natural drainage), {b) development of native plant communities;

(c) sequestration of sand into relatively stable dunes; and (d) formation of relatively
stable crusts.

As discussed in Section 3.1, Hydrology and Water Quality, a reduction of the Salton Sea
surface elevation, and resulting exposure of playa, is expected even in the absence of the
Proposed Project, but it would be accelerated when the Proposed Project or its alternatives
are implemented. It should be noted that the model projections included throughout the

37-35

0354

508869



document for the Proposed Project reflect the worst-case scenario for the Proposed Project. °
The projections for the Salton Sea assume a maximum level of conservation of 300 KAFY

accomplished via on-farm irrigation improvements and water delivery system

improvements with no fallowing. This scenario also includes the additional 59 KAFY

conservation required to comply with the IOP. As described in Chapter 2, the Proposed

Project could be implemented with lesser ainounts of conservation and using fallowing,

both of which would result in lesser impacts to the Salton Sea.

To be conservative, this analysis concludes that windblown dust from exposed shoreline
may result in potentially significant air quality impacts. (Potentially significant impact.)

Mitigation Measure AQ-7: To mitigate this impact, selection of HCP (Salton Sea Portion)
Approach 2 would be the only effective measure. This approach would include additional
conservation, via fallowing or other measures in the IID Water Service Area, to allow drain
water to continue to flow fo the Sea at a rate equal to the Baseline, thereby avoiding impacts
to the Sea and shoreline associated with the reduced flow. Additional details of Approach 2
can be found in Chapter 2, Description of the Proposed Project and Alternatives.

With implementation of this approach, this impact would be avoided; without it, it would
remain a potertially significant unavoidable impact. Until an HCP Approach for the Salton
Sea is selected, this impact will remain potentially significant and unavoidable. (Potentiaily
significant unavoidable impact.)

Ome possible approach to reduce this from a potentially significant unavoidable impact to
an impact that is less tharn: significant with mitigation would be for the project proponent to
negotiate a Salton Sea monitoring and mitigation plan with the SCAQMD and the ICAPCD.

Impact AQ-3: Potential for decreased water flow and quality to increase odorous impacis in
proximity fo the Sea. Decreased water flow and quality in the Salton Sea could contribute to
the premature death of flora or fauna and/ or increase the summertime algae blooms, either
or both of which would contribute to odorous emissions. However, as a result of low
population levels around the Sea, it is not likely that “objectionable odors would affecta
-substantial number of people.” This impact is expected to be less than significant.

3.7.4.4 Alternative 1: No Project
LOWER COLORADO RIVER
Water Conservation ard Transfar

Implementation of the No Prolect would result in no air quality impacts in the LCR
subregion.

D WATER SERVICE AREA AND AAC
Water Conservation ard Transfer

[mplementation of the No Project would result in no air quality impacts in the ID water
sexvice area and AAC subregion.

3.7-36 11D WATER CONSERVATION AND TRANSFER PROJECT/

DRAFT HABITAT CONSERVATION PLAR
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0355
508870



SIZI3 Lvda
NV NOILYAYASNOD 1v1iavH 1vdd

110370¥d YIASNYHL QNY NOLLYAHISNOD HILYM Qi

62-63
.. ‘BlqeploAsUn (*2-0v joedw
pue juesyubls Ajepusiod 2°e uopoag u papinosd
ufeLsas pinom joedu) s|izieq) "syoedwy Aienb ye
SIUY '} JNOLRIM PBPIoAR g JueaniuBis vt ynssl Aew eulfaloys
pinom joeduil sy} ‘yoroidde pasodxa woy 15nNP UMOJqPLIM
. sIy jo uonejuStl|dLLy JBU} $8pN|oU0d sIsAfeu. siy
T UNA CSBAlBWB)Y . ‘BAlBAI8SU0D 8 04 "SIR/HI3 Hela
pue j0e{oid pasodold  sity W papiaosd s uoisusdsns jsnp
sy} jo uonduaseq 'z 4eydeyd 1o} {epiueled sy Jo JUBlussasse
L] pUNO} aq uea g yoeoiddy ey jenb e ‘asojaley ]
10 S|IEjep (BUOIPPY "MO| ‘aujjeloys pasodxe o wiod}
poonpal 8} UM psiejposse  s1oadilf POlRiO0SSE PUE SLOISSHUS
aU|jBI0YS pUB Bag B} JO BIEWINSA BANEIUEND S|qELOSES!
0} S10RdL] BUIPIOAE Ageleu Aue usaaid s)snus J|es Jo
‘suyjaseq oy} o} [enbe  uoEULIC) AU} 0} BUNGIUOD SI010B)
ajel B JE B8S 8L} 0} MO|} U] UOJJBUEA PUB *SUOJ{PUCD pul
0} BNLRUOD 0} J81eM UIRID ) suogeuea [eiodwsy ‘Aaipote
MOJ{E 0) "B8Je aDIAISS JBjBMm |I0S pUB SONSUSI0BIBYD JUBLLIPSS
@) U} U) SAINSEaW 180 U} SUOMBHEA [B1BdS "UoIsuedsns
10 Buimol|e} BIA 'UCHEAISSUOD 1SNp L0} {enudjed syy esealou
|euUoippE apnjoul PINoM pinom (sugsseq e o) paledwod
‘pejojpald yoeoldde s} ‘amsestu sa108B Q00'0G) Be.B pasodxa
suypIoYs ‘peyolpaud "LL02 BA08YS AjUo 8y 8q U] 9SBAIOU| PUE [DAB] BBS UL
pasodxa sujjoloys  -pajoipaid euysioys 10} payopeid _ pinoam Z yoeolddy (uojod  aseassap pejolpeud ey teulsioys
0 2198 00001 pasodxa Jo saloe pasodxa jo saloe auy|aIoys eog UOYES) dOH Jo uoyas|es pasodxe WO} ISNP UMSIgPLUIM
1By 1deoxe  OO0'SE JEUS ideoxe 000°22Z 1Bu) 1daoxs pasodxe ‘8|Gep|aasun Joeduwy sy a3ebipw o1, 1o¢ jenualod ay) 03 anp
-0V Se euieg -V se suiesg J-DY Seaweg  Jo salde 0p0'al pue jueoyubig -0V alnseay vopeBy|  s1oedwy Aenb s 309aipuy [L-DY
Ajuo
sjustuainsdii)
seinseay wayshs
Alup Bumoliey  uopeAtasuod jiy uopeful) uue-ug
ALY 00E AV 082 AL 0L 1o8foid oN uo[ieBnly Jele (s)eansesy y8fosd pasodold o}

1 SANRLIDYY

i BAjRUIRYY

2 02,«2.-..02(

1) eAnRWLlalY

sauesyjubig

uopefinyy Jo Arewiung

spoedul) [erusiod jo Aeunung

SeInseayy LOReENIA pUE syoedw|jueoniufig jo Alewwing

153378Vl

0356

508292



EXHIBIT C-11

0357






0359



S
(o]
o)
o




-
(=)
[32)
[=]







