January 28, 2008

2008 Owens Valley PMy, Planning Area
Demonstration of Attainment

State Implementation Plan

TABLE OF CONTENTS

Page
1 Introduction
1.1 Federal Clean Air Act and Owens Valley SIP History............cccccevvvvvvnnnens 1-1
1.2 Elements of the 2008 SIP.........ouuuiiiiiiiei e 1-2
1.3 REFEIENCES ...coiiiiiiiiiiiiieei e 1-3
2 Owens Valley Planning Area
2.1  Project Location and Land OWNErship ........cooooeiviieiiiiiiiinneeeeeeeeeiii 2-1
2.1.1 LOCALION ..cooiiiiiiiiieeeeeeee e 2-1
2.1.2 Land OWNEISNIP.....cuuuuiiiiiie e 2-2
A A (o] = Tox o 1] (o Y 2-2
2.2.1 Environmental Setting and Effects of Diversions
ON OWENS LaKEe ...oooiiiiiiiiii 2-2
2.2.1.1  GeologiC HiStOrY .......coiiiiieiiiiiiiiiiciee e 2-2
2.2.1.2 Historic Lake Levels ........ccccoiiiii 2-2
2.2.1.3 Plants and Wildlife ..o 2-3
2.2.1.4  Cultural HIStOrY ......ooviiiiiiieiiiieeiieee e 2-3
2.2.2 Legal HiStOY ..o 2-3
2.2.2.1 Natural Soda Products Co. vs. City of Los Angeles 2-3
2.2.2.2  Senate Bill 270 ......ouveiiiiiiiiii 2-4
2.2.3 Regulatory HIiStOrY .......cccceeiiieiiiiiiee e 2-5
2.2.3.1 PMjp Nonattainment Designation ..............c............ 2-5
2.2.3.2 1990 Clean Air Act Amendments............cccceeeeeeenen. 2-5
2.2.3.3 Exceptional Events POIICY ........cccooeviiiiiiiiiiiiiiinnnnn. 2-7
2.3 REEIBNCES ...uuiiiiiiiiiiiiii e 2-8
3 Air Quality Setting
3.1 Weather and ClIMALe ..........uuuiiiiiiiiiieiiie e 3-1
3.2  Air Quality and Area DesSignationS ..........cccceeeeeeiiieiiiiiiiiiee e eeeeeeeeiin e 3-1
3.3 PM1g AIF QUAIILY .. 3-3
3.3.1 Health Impacts of PM1g ..coovvviviiiiiieic e 3-3
3.3.2 Owens Lake Health Advisory Program ............ccccevvvvivinnnnnnnn. 3-3
3.3.3 Monitoring Sites and Data Collection .............ccccevvvveeieeeennnne. 3-4
3.3.3.1  PMjp Monitoring Network ...........ccceevvveiiiiiiiiineeeeene, 3-4
3.3.3.2  Dust Transport StUdY ........cccccevvviiiiiiiiiiiiiiieeeeee, 3-5
3.3.3.3  PMz5 Monitoring Keeler........cccooeoeevviiiiiiiiiiieeeeeee, 3-5




Table of Contents

3.4
3.5
3.6
3.7

3.3.4 PMjig Data SUMMAY ....ooiiiiiiie e 3-6
3.3.4.1 Number of 24-hour Exceedances ............cccoeeeeunn... 3-6
3.3.4.2 Annual Average PM;o Concentrations ................... 3-6
3.3.4.3 Peak PMg Concentrations ........c.cccoeeevvvneeeevnneennnnnn. 3-6
3.34.4 PMipo Trends ..cooeeeiiiiiiiiiceeee e 3-7
Cancer Risk Due to Owens Lake Dust Storms .........coeeevveeevvieeiiiieeeennnnn. 3-7
Visibility and Sensitive AIrsheds ..., 3-8
Off-Lake PM1g VIOIAtIONS .....covniiiiiiiiie e 3-9
RETEIENCES ... 3-9

4  PMjp Emission Inventory

4.1
4.2

4.3

4.4
4.5

oo 11 o 1o o [ 4-1
Non-Owens Lake PM1g EMISSIONS......ccuuiiiiiiiiiii e 4-1
4.2.1 Entrained Paved Road Dust and Vehicle Exhaust
Emissions For Mobile SOUrces ..........cccvvviiiiiciiin e, 4-1
4.2.2 Entrained Unpaved Road DUSLE ...........ccceeiiiiiiieiiciiiciee e 4-2
4.2.3 Residential Wood Combustion.............uuiiiinniiiiiiiiiiiiieee e 4-3
4.2.4 Prescribed Burning Emissions and Regulations...................... 4-3
4.2.5 Industrial Facilities ...........uuuuiiiiiiiiiieii e 4-4
4.2.6 Agricultural Operations ........cccoeeeevveeeiiiiiiiiie e e e 4-4
Locating And Estimating Wind-Blown Dust PM;o Emissions................... 4-4
4.3.1 Dust ID Program OVEIVIEW .........ccoeeeuuuuiiiiiieeeeeeeeeiiiiineeeeeeeeeen 4-4
4.3.2 Sand FIux MeasurementS.........ccouuvviuiiiiinieeeeeeeeeeiiiiee e 4-6
4.3.3 Source Area Mapping .......uueeeeeeeeeeeeeiiiiiieeeeeeeeeeeessnnaeeeeeeeennnns 4-7
4.3.4 Temporal and Spatial K-factors ...........ccceevveiiiiiiiiiiiiiiiieeeee 4-8
4.3.5 Daily and Annual PM3o Emissions for Lake Bed Areas......... 4-10
4.3.6 Daily and Annual PM;o Emissions for Off-Lake Dune Areas. 4-10
PM10 EMISSIONS FOr@CAST ...vvvviiieiieiiiieeiiie e 4-12
RETEIENCES ... e 4-12

5 PM;jo Control Measures

5.1
5.2

5.3

(oo 11 o 1o o 5-1
Shallow FIOOAING .ceeeeieiiiiii e 5-2
5.2.1 Description of Shallow Flooding for PMyo Control .................. 5-2
5.2.2 PMyo Control Effectiveness for Shallow Flooding .................. 5-3

5.2.3 Fall and Spring Shallow Flooding Ramping Flow Operations . 5-4
5.2.3.1 Fall Shoulder Season:

October 1 through October 15...........coovvviiieeneen. 5-5
5.2.3.2 Spring Shoulder Season:

May 16 through June 30........cccovvvriiiiiiiieeeeeeeeeeeienns 5-5

5.2.4 Shallow Flooding Operational Refinements.............cccccvuunnnn.. 5-6
5.2.5 Shallow Flooding Compliance Monitoring...........ccccevvvvvvvnnnnnn.. 5-7
5.2.6 Shallow Flooding Habitat ..............ccccovvviiiiiiiii e, 5-8
5.2.7 Shallow Flooding Operation and Maintenance ...................... 5-9
Managed Vegetation ............uuiiiiii i 5-10
5.3.1 Description of Managed Vegetation for PM; Control .......... 5-10
5.3.2 PMy Control Effectiveness for Managed Vegetation ........... 5-12
5.3.3 Managed Vegetation Habitat ...........ccccccvvviiiinieiiiiieiiiinnn 5-13
5.3.4 Managed Vegetation Operation and Maintenance ............... 5-14




Table of Contents

5.4

5.5

5.6
5.7
5.8

Gravel BlanKet ..........oooviiiiiii e 5-14
5.4.1 Description of Gravel Blanket for PM;o Control .................... 5-14
5.4.2 PMjo Control Effectiveness for Gravel Blanket .................... 5-15
5.4.3 Gravel Blanket Operation & Maintenance ...........cccccccccvvnnn... 5-16

MOAL & ROW ... et e e 5-16
5.5.1 Description of Moat & Row for PMjo Control ........................ 5-16
5.5.2 PMjq Control Effectiveness for Moat & Row ................eeeeenn. 5-17
5.5.3 Moat & Row Operation & Maintenance .............ccccvvvvvvnnnnn. 5-17
5.5.4 Moat & ROW aS BACM ......couuiiiiiiiiiiii e 5-18

Stormwater ManagemeNnt..........oouuuiiiiiiiiiieee e 5-18

Regulatory EffECtIVENESS .......vviiiiiiiiiiiiee e 5-18

REFEIENCES ... 5-19

6 Air Quality Modeling

6.1

6.2

6.3

6.4

6.5

[T 1o o [V ]ox 1 0] o 6-1
Overview of the DUsSt ID Program ..........ccocovvveeiiiiiiiieeeeeeeeeeiiiiinn e e eeeee 6-1
Dispersion Modeling TeChNIQUES ...........uuuiiiiiiiiiiiiiiiiie e 6-2
6.3.1 Preparation of the Meteorological Data..............ccccevvvvvvvvnnnnnnn. 6-3
6.3.2 PMig Emissions and Source Characterization ........................ 6-3
6.3.3 CALPUFF Options and Application............cccceeveeeeeeveieininnnnnnn. 6-5
6.3.4 Background PMjo ConcentrationsS...........ccoeeevvvviieeeviiiineeeeennnnn. 6-6
Attainment DEMONSIIAtION ..........viiiiiiiiii e 6-6
6.4.1 Control Strategies ANAlYSIS .........uueiiiiiiiiiiiiiiiiiie e 6-7
6.4.2 Attainment Demonstration ResSultS.........cccccceeevvviiiiiiiieiiieeeennn, 6-7
RETEIENCES ... 6-8

7 Control Strategy and Attainment Demonstration

7.1
7.2
7.3

7.4
7.5
7.6
7.7
7.8

7.9

7.10
7.11
7.12
7.13
7.14
7.15

INTFOAUCTION . 7-1
2003 Dust Control Area - 29.8 Square Miles ............cooovvveiiiiiiiiiieeeeeeeees 7-2
2008 Dust Control Area - 13.2 Square Miles ..........cccceevveviiiiiiiieeeeeeeeeens 7-2
7.3.1 Shallow Flooding Dust Control Areas .........cccceeeeeeeeeveviiinnnnnnnn. 7-3
7.3.2 Moat & Row Dust Control Ar€as ........cccccevvviieiiiiiiiiiiiiiieeeeeee, 7-3
7.3.3 Channel Areas .........uuuuiiiiii i 7-3
7.3.4 Fall and Spring Shallow Flooding Ramping Flows.................. 7-4
Dust Controls for Study Ar€aS ........coeeeeiiiiiiiiieeeeeeeeeii et 7-5
Dust Controls for Keeler DUNES ..o, 7-5
Future Supplemental Dust Control Areas ..........coovevvvviinieieeeeeeeeiiieennn 7-6
Controls to Meet the State PMjp Standard ...........cccovvvvvvvvviiiiiiiiiiiiiienennn. 7-7
Modeled Attainment DemonStration ...........ccoooeeeivveiiiiiiiinnee e 7-7
7.8.1 Modeling the 2003 Control Area — 29.8 Square Miles............. 7-8
7.8.2 Modeling the 2003 and 2008 Control
Areas — 43.0 Square MileS..........uuuiiiiiieeeiiiiecee e 7-8
ChangesS to BACM ... ..o 7-8
Implementation Milestones and Emission Reductions.................ccceeueen. 7-9
Reasonable FUrther ProgreSsS.........coovvviviiiiiii e 7-10
Contingency Measures — Supplemental Controls..............cccccceeeenn. 7-10
Implementation Monitoring and Enforcement ..............ccccoeeeeeieiiiiiinnnnn, 7-12
Cost and EMPIOYMENTt..........oooiiiiiiiiiiiieeeee 7-13
Reducing Implementation COStS...........uuuiiiiiiieiiiieeece e 7-14




Table of Contents

7.16 Existing Rules and Regulations to Control PMig........cccuvviiiiiiiiiiiiiinnnn. 7-15
7.16.1 Fugitive Dust Regulations ............cccoevvvveviiiiiiiee e, 7-15
7.16.2 Transportation CoNfOrmity...........cceeeeeeeeeiiiiiiiiiiinneeeeeeeeeeiienns 7-15
7.16.3 General Conformity.........cccuuuuuiiiiieieeiieeecce e 7-15
7.17  Authority and RESOUICES.........uuuiiiiiiieiieeeiiie et 7-16
7.18 RETEIEINCES ...oooiiiiiiiiiiiiiieeeeeeeeee ettt 7-17
8 Enabling Legislation to Implement Control Strategy
8.1  Control Strategy Implementation ...........cccoooiriiiiiiiiiiii e 8-1
ST I o o3 =T T T o (@ {0 =T 8-3

Exhibit 1 Map and Coordinates of PM;p Control Areas

Exhibit 2 Minimum Dust Control Efficiency Map

Exhibit 3 Shallow Flood Control Efficiency Curve

Attachment A 2006 Settlement Agreement between the Great Basin
Unified Air Pollution Control District and the City of
Los Angeles

Attachment B 2008 Owens Valley Planning Area Supplemental
Control Requirements Determination Procedure

Attachment C 2008 Owens Lake Dust Source Identification Program
Protocol

Attachment D 2008 Procedure for Modifying Best Available Control
Measures (BACM) for the Owens Valley Planning
Area

9 Summary Of REfEIENCES.........u i 9-1

10 Glossary, Acronyms and Measurement Units

(00 N €10 17T USSR 10-1
10.2  ACTONYIMS ..ttt et e e et et e e e ettt e e e eeeb e e e eesaa e aeeennanaaaenes 10-6
10.3  Measurement UNItS........coooiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeee et 10-9
11 Declaration of Clerk of the Board, Resolutions Certifying the EIR and
APPIOVING the SIP ... 11-1
LIST OF APPENDICES

(Appendices are bound separately and are available upon request.)

Appendix A PM3io Monitoring Data — All Sites 1987 through 2006
Appendix B Air Quality Modeling Report
Appendix C Public Comments on the Draft SIP and District Responses

Appendix D Environmental Findings of Fact and Mitigation Monitoring Program




Table of Contents

Figure 2.1
Figure 2.2
Figure 2.3

Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4

Figure 3.5
Figure 3.6

Figure 3.7

Figure 4.1

Figure 4.2
Figure 4.3
Figure 4.4
Figure 4.5
Figure 4.6
Figure 4.7
Figure 4.8

Figure 4.9

Figure 4.10
Figure 4.11
Figure 4.12
Figure 4.13
Figure 4.14

Figure 5.1

Figure 5.2
Figure 5.3
Figure 5.4
Figure 5.5
Figure 5.6
Figure 5.7
Figure 5.8

LIST OF FIGURES

Following Page

VICINILY MAP oo 2-2
= 1= 4= o 2-2
2008 Dust Control Measure foOtprint Map ............eeeeeeeeeeeeeeeeeereeeeeeeeeeeeee 2-2
Boundaries of the federal PMjo non-attainment area...............ceeuvvvunnnnn.. 3-2
Locations of PM3o monitor sites near Owens Lake .............ccceevvvvvvinnnnnnn. 3-4
Annual trend for the number of exceedances ...........ccccceeevveiiiiiiiiiiiinnnnn. 3-6
Annual average concentrations measured at each site using TEOM

0 T0] o1 (o 6T 3-6
Yearly comparison of highest Owens Lake PM;, concentrations with
Highest nationwide values, 1995 t0 2006 ...........ccceuvviiiiiineeeieeeeeiiiinnnn 3-6
Daily 24-hour maximum TEOM PMy, values at Owens Lake,

P2 00 (o T2 0101 TN 3-6
Locations of sensitive airsheds near the OVPA.........cccooeveeeevvvieeiiiiennn. 3-8

2006 annual PM1o emissions inventory for the Owens Valley

PlaNNING AlBa .....uuuii et 4-2
Conceptual depiction of the wind erosion process..........cccccceeeeeeeeeeneennn. 4-6
Owens Lake Dust ID monitoring network (2002). ..........ccoevvvvviiieeeeeeennne. 4-6
Owens Lake Dust ID monitoring network (2006) .............evvvvveveeveeeeeennnee. 4-6
An example of the linearity between CSC mass and Sensit readings. ... 4-6
Example of Dust ID sand flux monitor site on the Owens Lake Bed........ 4-8
Diagram of the Cox Sand Catcher. ..........ccoooveieeiiiiiiiiiiiee e 4-8
Example of a Cox Sand Catcher with the inner sampling tube

[£=] 0 00177 o PRSP 4-8
Example of network sand flux measurements and visual

observations during a dust eVeNt. .........cccceeoiiiiiiiiiiiii e, 4-8
Hourly and period K-factors for the South area.............ccccooevvvveviiinnnnnnn. 4-10
Hourly and period K-factors for the Keeler dunes. ............cccoovvvvvvvnnnnnn.. 4-10
Hourly and period K-factors for the Central area. .............cccevvvvvvvvnnnnnnn. 4-10
Hourly and period K-factors for the North area. ................cccovvvvviinnnnnn... 4-10
Map of off-lake dune areas. ... 4-10

Natural shallow flooding — flows from shoreline seeps and

springs out onto lake bed ... 5-4
Shallow Flooding — ground level view of sheet flood method.................. 5-4
Shallow Flooding — aerial view of sheet flood method .................coeveeeee. 5-4
Shallow Flooding — ground level view of pond flood method .................. 5-4
Shallow Flooding — aerial view of pond flood method ............................. 5-4
Shallow Flooding — raised equipment pads with armored berms............ 5-4
TDCA Minimum Dust Control Efficiency map .........ccccooeiiiiiiiiiiiiins 5-4
Shallow Flood control efficiency curve..........ccccccvieieeiieceiiiece e, 5-4




Table of Contents

Figure 5.9  Shallow Flooding satellite Image............cooviieiiiiiiiiii e 5-8
Figure 5.10 Shallow Flooding compliance StatusS............cocuvvuiiiiiiieeeececeecce e, 5-8
Figure 5.11 Shallow Flooding compliance detail.............cooouiiiiiiiiiiiiiiiiiii e 5-8
Figure 5.12 Shallow Flooding Wildlife...........ooeuuiiiiiiii e, 5-8
Figure 5.13 Natural saltgrass meadow on northeast corner of the

OWENS LaKE DA ... uuuiiiiiiiiiiiiiiiiiiiiiiiii bbb 5-10
Figure 5.14 Managed Vegetation — aerial VIEBW ............cooiiiiiiiiiiini e 5-10
Figure 5.15a Managed Vegetation — ground VIEW .............cuuuiiiiieeeiiiieiiiiiiiieeeeeeeennnns 5-10
Figure 5.15b Managed Vegetation — equipment pad with sand filters and

CREMICAI TANKS .. .uviiiiiiiiiiiiiiiii e 5-10
Figure 5.16 Gravel Blanket on north end of the lake bed..............cooooiiiii 5-14
Figure 5.17 Moat & Row ground photograph test site by the City...........cccceeeeeeeen.. 5-16
Figure 5.18 Moat & Row ground photograph test site by the City............ccceeeereeee. 5-16
Figure 6.1  Owens Lake PMo and meteorological monitoring network. ................... 6-8
Figure 6.2  Owens Lake sensit network for July 2005 through June 2006................ 6-8
Figure 6.3 Model domain and one-km mesh size terrain (M).........cccevvviiiiieeeeeennn. 6-8
Figure 6.4  Area source configuration for July 2005 through June 2006................... 6-8
Figure 6.5  Fifth highest 24-Hour PMy, (ug/m®) at shoreline receptors,

no Keeler dunes, after controls (every 4th plotted). ..., 6-8
Figure 6.6  Number of 24-hour PMy, predictions greater than 150 pg/m®

at shoreline receptors, no Keeler dunes, after controls

(every 4th plotted) ........coeeviiiiii e 6-8
Figure 7.1 2008 dust control measure footprint Map............vvveeieeeeeeeeveeiiiiiie e 7-2
Figure 7.2  TDCA minimum dust control efficiency map. .......cccceeeiiiiiiiiiiiiiiinneeeeee, 7-2
Figure 7.3  Control efficiency map for shallow flood areas during seasonal

(= 1 0] o] T o T 07=] 1T To SR 7-4
Figure 7.4  Sand dune that formed across the old State Highway to Death Valley... 7-6
Figure 7.5  Projected reasonable further progress trend for the annual lake bed

emissions resulting from implementation of the SIP control strategy.... 7-10
Exhibit 1 Map and Coordinates of PMjp Control Areas ..........ooeeevvviiiieeeeeeeeeeennnnns 8-16
Exhibit 2 Minimum Dust Control Efficiency Map.........ccccoooviieeiiiiiiiiiiiie e 8-16
Exhibit 3 Shallow Flood Control Efficiency CUrve.........cccccoiiiiiiii 8-16
Attachment A 2006 Settlement Agreement between the Great Basin Unified

Attachment B

Attachment C

Attachment D

Air Pollution Control District and the City of Los Angeles................ 8-16

2008 Owens Valley Planning Area Supplemental Control
Requirements Determination Procedure ...........ccccevvvieiieeeeeeeeeennnns 8-16

2008 Owens Lake Dust Source ldentification Program Protocol ..... 8-16

2008 Procedure for Modifying Best Available Control Measures
(BACM) for the Owens Valley Planning Area ...........ccccooeeiiininnnn. 8-16

Vi



Table of Contents

Table 3.1
Table 3.2
Table 3.3
Table 3.4
Table 3.5

Table 4.1
Table 4.2

Table 5.1

Table 7.1
Table 7.2

Table 7.3

LIST OF TABLES

Page or Following Page

California and national ambient air quality standards ............................. 3-2
Summary of the particulate matter monitoring history for each site ........ 3-6
Annual Ranking of Owens Lake PMigin U.S........ooviiiiiiiieieiieeei 3-6
Cancer risk at Keeler due to Owens Lake dust storms. ...........cccceeeeeeeee. 3-7
Sensitive airsheds and their PSD classifications. .........cccccvvvvviiiiiieeeennee. 3-8
75-percentile storm-average K-factors..........coovvveiiviiiiiiiieeecceceiee 4-10

Summary of the annual emissions forecast for all the
emission source categories in the planning area for the period
from 1997 10 2017 ... 4-10

Summary of studies relating the surface cover of vegetation to
percent control of PMig €MISSIONS. .....uvvviiiiiiieiieeeeiiiiie e 5-14

Control strategy milestones and estimated PM;, emission reductions . 7-10
Summary of construction costs, annual costs and costs per ton of

PMig CONIONEA ... 7-14
Existing rules and regulations to control sources of PMig.......cccuvvvunnnn.. 7-16

Vi



