
Point Mugu Sea Range 
Final EIS/OEIS  January 2022 

i 
Table of Contents 

Environmental Impact Statement/ 

Overseas Environmental Impact Statement 

Point Mugu Sea Range 

TABLE OF CONTENTS 

1 PURPOSE AND NEED FOR THE PROPOSED ACTION ...................................................1-1 
1.1 Introduction ........................................................................................................................ 1-1 
1.2 Point Mugu Sea Range Study Area Overview ..................................................................... 1-1 

1.2.1 Point Mugu Sea Range Controlled Sea Space .......................................................... 1-4 
1.2.2 Point Mugu Sea Range Controlled Airspace ............................................................ 1-4 

1.2.2.1 Class Delta Airspace .................................................................................. 1-4 

1.2.2.2 Special Use Airspace ................................................................................. 1-4 

1.2.2.3 Control Area Extensions ........................................................................... 1-5 

1.2.3 Naval Base Ventura County Range Areas and Facilities .......................................... 1-6 
1.2.3.1 Naval Base Ventura County Port Hueneme .............................................. 1-6 

1.2.3.2 Naval Base Ventura County Point Mugu .................................................. 1-6 

1.2.3.3 San Nicolas Island ..................................................................................... 1-8 

1.2.3.4 Range Instrumentation and Communication Systems ............................. 1-8 

1.2.4 Training Overlap Area .............................................................................................. 1-8 
1.3 Naval Air Warfare Center Weapons Division Objectives .................................................. 1-10 
1.4 Strategic Importance of Point Mugu Sea Range ............................................................... 1-10 
1.5 Proposed Action ................................................................................................................ 1-10 
1.6 Purpose of and Need for the Proposed Action ................................................................. 1-11 
1.7 The Environmental Planning Process ................................................................................ 1-12 

1.7.1 National Environmental Policy Act ........................................................................ 1-12 
1.7.2 Executive Orders .................................................................................................... 1-13 

1.7.2.1 Executive Order 12114, Environmental Effects Abroad of Major Federal 
Actions .................................................................................................... 1-13 

1.7.2.2 Executive Order 13175, Consultation and Coordination with Indian Tribal 
Governments .......................................................................................... 1-13 

1.7.2.3 Executive Order 13834, Efficient Federal Operations ............................ 1-14 

1.7.2.4 Executive Order 13158, Marine Protected Areas ................................... 1-14 

1.7.2.5 Executive Order 13840, Ocean Policy to Advance the Economic, Security, 
and Environmental Interests of the United States .................................. 1-14 



Point Mugu Sea Range 
Final EIS/OEIS  January 2022 

ii 
Table of Contents 

1.7.3 Other Environmental Requirements Considered .................................................. 1-14 
1.7.3.1 Federal Statutes ...................................................................................... 1-14 

1.7.4 Related Environmental Documents ....................................................................... 1-18 
1.8 Scope and Content ............................................................................................................ 1-21 
1.9 Organization of this Environmental Impact Statement/Overseas Environmental Impact 

Statement ......................................................................................................................... 1-22 

2 DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES ........................................2-1 
2.1 Point Mugu Sea Range Overview ........................................................................................ 2-1 

2.1.1 Primary Mission Areas ............................................................................................. 2-2 
2.1.1.1 Air Warfare ............................................................................................... 2-3 

2.1.1.2 Electronic Warfare .................................................................................... 2-4 

2.1.1.3 Surface Warfare ........................................................................................ 2-5 

2.1.2 Point Mugu Sea Range Systems ............................................................................... 2-6 
2.1.2.1 Range Aircraft ........................................................................................... 2-6 

2.1.2.2 Range Vessels ........................................................................................... 2-6 

2.1.2.3 Targets ...................................................................................................... 2-6 

2.1.2.4 Munitions .................................................................................................. 2-6 

2.1.3 Expanded Technologies and Capabilities Since 2002 Environmental Impact 
Statement/Overseas Environmental Impact Statement ......................................... 2-7 
2.1.3.1 Electronic Warfare Combat ...................................................................... 2-7 

2.1.3.2 Directed Energy Weapons Test ................................................................ 2-7 

2.1.3.3 Laser Systems ........................................................................................... 2-8 

2.1.3.4 Radar and Microwave Systems................................................................. 2-8 

2.1.3.5 Long-Range Weapons Delivery Systems ................................................... 2-9 

2.2 Proposed Action .................................................................................................................. 2-9 
2.3 Environmental Baseline (Current Level of Activities) ....................................................... 2-11 
2.4 Alternatives ....................................................................................................................... 2-11 

2.4.1 Screening Criteria .................................................................................................. 2-12 
2.4.2 Alternatives Eliminated From Further Consideration ........................................... 2-12 
2.4.3 Alternatives Carried Forward ................................................................................ 2-12 

2.4.3.1 No Action Alternative ............................................................................. 2-13 

2.4.3.2 Alternative 1: Projected Maximum Activity Levels Plus New  
Requirements (Preferred Alternative) .................................................... 2-13 

2.4.3.3 Alternative 2: Historical Peak Activity Levels Plus New Requirements .. 2-15 



Point Mugu Sea Range 
Final EIS/OEIS  January 2022 

iii 
Table of Contents 

2.4.4 Mitigation Measures Under Alternatives 1 and 2 .................................. 2-16 

3 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES .........................3-1 
3.0 Introduction ........................................................................................................................ 3-1 

3.0.1 Navy Compiled and Generated Data ....................................................................... 3-1 
3.0.2 Marine Species Monitoring and Research Programs .............................................. 3-1 
3.0.3 Developing Acoustic and Explosive Criteria and Thresholds ................................... 3-2 
3.0.4 The Navy’s Acoustic Effects Model .......................................................................... 3-3 
3.0.5 Overall Approach to Analysis ................................................................................... 3-3 

3.0.5.1 Activity-Based Analysis ............................................................................. 3-4 

3.0.5.2 Stressor-Based Analysis ............................................................................ 3-4 

3.0.5.3 Resource-Specific Impacts Analysis for Individual Stressors .................... 3-5 

3.0.5.4 Establishing Baseline for Analysis Comparison......................................... 3-5 

3.0.5.5 Acoustic Stressors ..................................................................................... 3-6 

3.0.5.6 Explosive Stressors ................................................................................. 3-17 

3.0.5.7 Energy Stressors ..................................................................................... 3-19 

3.0.5.8 Physical Disturbance and Strike Stressors .............................................. 3-21 

3.0.5.9 Entanglement Stressors .......................................................................... 3-24 

3.0.5.10 Ingestion Stressors.................................................................................. 3-24 

3.0.5.11 Representative Activities and Associated Stressors ............................... 3-26 

3.1 Air Quality ........................................................................................................................ 3.1-1 
3.1.1 Introduction .......................................................................................................... 3.1-1 

3.1.1.1 Air Quality Standards ............................................................................. 3.1-2 

3.1.2 Region of Influence ............................................................................................... 3.1-4 
3.1.2.1 Attainment Areas ................................................................................... 3.1-4 

3.1.3 Approach to Analysis ............................................................................................ 3.1-4 
3.1.3.1 General Conformity Evaluation ............................................................. 3.1-5 

3.1.3.2 Conformity Applicability Analysis South Central Coast  
Air Basin (California) .............................................................................. 3.1-7 

3.1.3.3 National Environmental Policy Act Evaluation ...................................... 3.1-7 

3.1.3.4 Executive Order 12114 Evaluation ........................................................ 3.1-8 

3.1.3.5 Greenhouse Gases ................................................................................. 3.1-8 

3.1.3.6 Analysis Framework ............................................................................... 3.1-9 

3.1.3.7 Emission Sources ................................................................................... 3.1-9 



Point Mugu Sea Range 
Final EIS/OEIS  January 2022 

iv 
Table of Contents 

3.1.3.8 Emissions Estimates ............................................................................. 3.1-10 

3.1.3.9 Other Compliance Considerations, Requirements, and Practices ....... 3.1-12 

3.1.4 Affected Environment......................................................................................... 3.1-13 
3.1.4.1 General Background ............................................................................ 3.1-13 

3.1.4.2 Existing Air Quality ............................................................................... 3.1-14 

3.1.5 Environmental Consequences ............................................................................ 3.1-16 
3.1.5.1 No Action Alternative .......................................................................... 3.1-16 

3.1.5.2 Alternative 1 (Preferred Alternative)................................................... 3.1-16 

3.1.5.3 Alternative 2 ........................................................................................ 3.1-19 

3.2 Sediments and Water Quality .......................................................................................... 3.2-1 
3.2.1 Introduction .......................................................................................................... 3.2-1 

3.2.1.1 Sediments .............................................................................................. 3.2-1 

3.2.1.2 Water Quality ........................................................................................ 3.2-3 

3.2.2 Region of Influence ............................................................................................... 3.2-4 
3.2.3 Approach to Analysis ............................................................................................ 3.2-6 

3.2.3.1 State Standards and Guidelines ............................................................. 3.2-6 

3.2.3.2 Federal Standards and Guidelines ......................................................... 3.2-7 

3.2.3.3 Intensity and Duration of Impact .......................................................... 3.2-8 

3.2.3.4 Measurement and Prediction ................................................................ 3.2-8 

3.2.3.5 Sources of Information .......................................................................... 3.2-9 

3.2.3.6 Areas of Analysis .................................................................................... 3.2-9 

3.2.4 Affected Environment........................................................................................... 3.2-9 
3.2.4.1 Sediments .............................................................................................. 3.2-9 

3.2.4.2 Water Quality ...................................................................................... 3.2-20 

3.2.5 Environmental Consequences ............................................................................ 3.2-30 
3.2.5.1 No Action Alternative .......................................................................... 3.2-39 

3.2.5.2 Alternative 1 (Preferred Alternative)................................................... 3.2-40 

3.2.5.3 Alternative 2 ........................................................................................ 3.2-43 

3.2.5.4 Indirect Effects ..................................................................................... 3.2-44 

3.3 Marine Habitats ............................................................................................................... 3.3-1 
3.3.1 Introduction .......................................................................................................... 3.3-1 
3.3.2 Region of Influence ............................................................................................... 3.3-2 
3.3.3 Approach to Analysis ............................................................................................ 3.3-3 
3.3.4 Affected Environment........................................................................................... 3.3-3 



Point Mugu Sea Range 
Final EIS/OEIS  January 2022 

v 
Table of Contents 

3.3.4.1 General Background .............................................................................. 3.3-3 

3.3.5 Environmental Consequences ............................................................................ 3.3-16 
3.3.5.1 No Action Alternative .......................................................................... 3.3-17 

3.3.5.2 Alternative 1 (Preferred Alternative)................................................... 3.3-17 

3.3.5.3 Alternative 2 ........................................................................................ 3.3-18 

3.3.5.4 Indirect Effects ..................................................................................... 3.3-18 

3.4 Marine Vegetation ........................................................................................................... 3.4-1 
3.4.1 Introduction .......................................................................................................... 3.4-1 
3.4.2 Region of Influence ............................................................................................... 3.4-1 
3.4.3 Approach to Analysis ............................................................................................ 3.4-1 
3.4.4 Affected Environment........................................................................................... 3.4-1 

3.4.4.1 General Background .............................................................................. 3.4-2 

3.4.4.2 Marine Vegetation in the Study Area .................................................... 3.4-7 

3.4.5 Environmental Consequences ............................................................................ 3.4-10 
3.4.5.1 No Action Alternative .......................................................................... 3.4-11 

3.4.5.2 Alternative 1 (Preferred Alternative)................................................... 3.4-12 

3.4.5.3 Alternative 2 ........................................................................................ 3.4-12 

3.4.5.4 Indirect Effects ..................................................................................... 3.4-12 

3.5 Marine Invertebrates ....................................................................................................... 3.5-1 
3.5.1 Introduction .......................................................................................................... 3.5-1 
3.5.2 Region of Influence ............................................................................................... 3.5-1 
3.5.3 Approach to Analysis ............................................................................................ 3.5-1 
3.5.4 Affected Environment........................................................................................... 3.5-2 

3.5.4.1 General Background .............................................................................. 3.5-2 

3.5.4.2 Marine Invertebrates in the Study Area ................................................ 3.5-8 

3.5.5 Environmental Consequences ............................................................................ 3.5-18 
3.5.5.1 No Action Alternative .......................................................................... 3.5-21 

3.5.5.2 Alternative 1 (Preferred Alternative)................................................... 3.5-21 

3.5.5.3 Alternative 2 ........................................................................................ 3.5-25 

3.5.5.4 Indirect Effects ..................................................................................... 3.5-27 

3.6 Marine Fishes ................................................................................................................... 3.6-1 
3.6.1 Introduction .......................................................................................................... 3.6-1 
3.6.2 Region of Influence ............................................................................................... 3.6-1 
3.6.3 Approach to Analysis ............................................................................................ 3.6-1 



Point Mugu Sea Range 
Final EIS/OEIS  January 2022 

vi 
Table of Contents 

3.6.4 Affected Environment........................................................................................... 3.6-1 
3.6.4.1 General Background .............................................................................. 3.6-2 

3.6.4.2 Marine Fishes in the Study Area .......................................................... 3.6-11 

3.6.5 Environmental Consequences ............................................................................ 3.6-19 
3.6.5.1 No Action Alternative .......................................................................... 3.6-24 

3.6.5.2 Alternative 1 (Preferred Alternative)................................................... 3.6-24 

3.6.5.3 Alternative 2 ........................................................................................ 3.6-32 

3.6.5.4 Indirect Effects ..................................................................................... 3.6-34 

3.7 Marine Mammals ............................................................................................................. 3.7-1 
3.7.1 Introduction .......................................................................................................... 3.7-1 
3.7.2 Region of Influence ............................................................................................... 3.7-1 
3.7.3 Approach to Analysis ............................................................................................ 3.7-1 
3.7.4 Affected Environment........................................................................................... 3.7-2 

3.7.4.1 General Background .............................................................................. 3.7-2 

3.7.4.2 Mysticete Cetaceans Expected in the Study Area ............................... 3.7-29 

3.7.4.3 Odontocete Cetaceans Expected in the Study Area ............................ 3.7-54 

3.7.4.4 Otariid Pinnipeds Expected in the Study Area ..................................... 3.7-83 

3.7.4.5 Phocid Pinnipeds Expected in the Study Area ..................................... 3.7-90 

3.7.4.6 Mustelids (Sea Otter) Expected in the Study Area .............................. 3.7-93 

3.7.5 Environmental Consequences ............................................................................ 3.7-97 
3.7.5.1 Long-Term Consequences ................................................................... 3.7-97 

3.7.5.2 Stressor Assessment ............................................................................ 3.7-99 

3.7.5.3 No Action Alternative ........................................................................ 3.7-128 

3.7.5.4 Alternative 1 (Preferred Alternative)................................................. 3.7-128 

3.7.5.5 Alternative 2 ...................................................................................... 3.7-144 

3.7.5.6 Indirect Effects ................................................................................... 3.7-157 

3.7.5.7 Consideration of Results from Monitoring of Navy Activities At-Sea 3.7-157 

3.8 Sea Turtles ........................................................................................................................ 3.8-1 
3.8.1 Introduction .......................................................................................................... 3.8-1 
3.8.2 Region of Influence ............................................................................................... 3.8-1 
3.8.3 Approach to Analysis ............................................................................................ 3.8-1 
3.8.4 Affected Environment........................................................................................... 3.8-1 

3.8.4.1 General Background .............................................................................. 3.8-1 

3.8.4.2 Sea Turtles in the Study Area ................................................................ 3.8-9 



Point Mugu Sea Range 
Final EIS/OEIS  January 2022 

vii 
Table of Contents 

3.8.4.3 Current Environmental Baseline Conditions ....................................... 3.8-21 

3.8.5 Environmental Consequences ............................................................................ 3.8-27 
3.8.5.1 Assessment of Non-Acoustic Stressors ................................................ 3.8-27 

3.8.5.2 Assessment of Acoustic Stressors ........................................................ 3.8-28 

3.8.5.3 No Action Alternative .......................................................................... 3.8-44 

3.8.5.4 Alternative 1 (Preferred Alternative)................................................... 3.8-44 

3.8.5.5 Alternative 2 ........................................................................................ 3.8-48 

3.8.5.6 Indirect Effects ..................................................................................... 3.8-52 

3.9 Marine Birds ..................................................................................................................... 3.9-1 
3.9.1 Introduction .......................................................................................................... 3.9-1 
3.9.2 Region of Influence ............................................................................................... 3.9-1 
3.9.3 Approach to Analysis ............................................................................................ 3.9-1 
3.9.4 Affected Environment........................................................................................... 3.9-2 

3.9.4.1 General Background .............................................................................. 3.9-2 

3.9.4.2 Marine Birds in the Study Area .............................................................. 3.9-4 

3.9.5 Environmental Consequences ............................................................................ 3.9-17 
3.9.5.1 No Action Alternative .......................................................................... 3.9-24 

3.9.5.2 Alternative 1 (Preferred Alternative)................................................... 3.9-24 

3.9.5.3 Alternative 2 ........................................................................................ 3.9-44 

3.9.5.4 Indirect Effects ..................................................................................... 3.9-48 

3.10 Cultural Resources ......................................................................................................... 3.10-1 
3.10.1 Introduction ........................................................................................................ 3.10-1 
3.10.2 Region of Influence ............................................................................................. 3.10-1 
3.10.3 Identification, Evaluation, and Treatment of Cultural Resources ...................... 3.10-4 
3.10.4 Approach to Analysis .......................................................................................... 3.10-5 

3.10.4.1 Data Sources ........................................................................................ 3.10-6 

3.10.4.2 Cultural Context ................................................................................... 3.10-7 

3.10.4.3 Methods for Impact Analysis ............................................................... 3.10-8 

3.10.5 Affected Environment......................................................................................... 3.10-9 
3.10.5.1 Point Mugu Sea Range ......................................................................... 3.10-9 

3.10.6 Environmental Consequences .......................................................................... 3.10-14 
3.10.6.1 No Action Alternative ........................................................................ 3.10-17 

3.10.6.2 Alternative 1 (Preferred Alternative)................................................. 3.10-17 

3.10.6.3 Alternative 2 ...................................................................................... 3.10-23 



Point Mugu Sea Range 
Final EIS/OEIS  January 2022 

viii 
Table of Contents 

3.11 Socioeconomic Resources .............................................................................................. 3.11-1 
3.11.1 Introduction ........................................................................................................ 3.11-1 
3.11.2 Region of Influence ............................................................................................. 3.11-1 
3.11.3 Approach to Analysis .......................................................................................... 3.11-1 
3.11.4 Affected Environment......................................................................................... 3.11-2 

3.11.4.1 Transportation and Shipping ............................................................... 3.11-2 

3.11.4.2 Commercial and Recreational Fishing ................................................. 3.11-3 

3.11.4.3 Other Recreational Activities/Tourism ................................................ 3.11-5 

3.11.5 Environmental Consequences ............................................................................ 3.11-5 
3.11.5.1 No Action Alternative .......................................................................... 3.11-5 

3.11.5.2 Alternative 1 (Preferred Alternative)................................................... 3.11-6 

3.11.5.3 Alternative 2 ........................................................................................ 3.11-8 

3.12 Recreation ...................................................................................................................... 3.12-1 
3.12.1 Introduction ........................................................................................................ 3.12-1 
3.12.2 Region of Influence ............................................................................................. 3.12-1 
3.12.3 Approach to Analysis .......................................................................................... 3.12-1 
3.12.4 Affected Environment......................................................................................... 3.12-1 

3.12.4.1 Recreational Activities ......................................................................... 3.12-1 

3.12.4.2 Channel Islands National Park and National Marine Sanctuary .......... 3.12-4 

3.12.4.3 Coastal Zone Management Act ........................................................... 3.12-7 

3.12.5 Environmental Consequences ............................................................................ 3.12-7 
3.12.5.1 No Action Alternative .......................................................................... 3.12-8 

3.12.5.2 Alternative 1 (Preferred Alternative)................................................... 3.12-8 

3.12.5.3 Alternative 2 ...................................................................................... 3.12-10 

3.13 Sea and Air Space ........................................................................................................... 3.13-1 
3.13.1 Introduction ........................................................................................................ 3.13-1 

3.13.1.1 Sea Space ............................................................................................. 3.13-1 

3.13.1.2 Airspace ............................................................................................... 3.13-1 

3.13.2 Region of Influence ............................................................................................. 3.13-2 
3.13.3 Approach to Analysis .......................................................................................... 3.13-2 
3.13.4 Affected Environment......................................................................................... 3.13-3 

3.13.4.1 Sea Space ............................................................................................. 3.13-3 

3.13.4.2 Airspace ............................................................................................... 3.13-8 

3.13.5 Environmental Consequences .......................................................................... 3.13-13 



Point Mugu Sea Range 
Final EIS/OEIS  January 2022 

ix 
Table of Contents 

3.13.5.1 No Action Alternative ........................................................................ 3.13-13 

3.13.5.2 Alternative 1 (Preferred Alternative)................................................. 3.13-13 

3.13.5.3 Alternative 2 ...................................................................................... 3.13-14 

3.14 Public Health and Safety ................................................................................................ 3.14-1 
3.14.1 Introduction ........................................................................................................ 3.14-1 
3.14.2 Region of Influence ............................................................................................. 3.14-1 
3.14.3 Approach to Analysis .......................................................................................... 3.14-1 
3.14.4 Affected Environment......................................................................................... 3.14-1 

3.14.4.1 Range Safety ........................................................................................ 3.14-1 

3.14.4.2 Public Access and Proximity ................................................................ 3.14-2 

3.14.4.3 Safety Procedures ................................................................................ 3.14-2 

3.14.5 Environmental Consequences ............................................................................ 3.14-4 
3.14.5.1 No Action Alternative .......................................................................... 3.14-4 

3.14.5.2 Alternative 1 (Preferred Alternative)................................................... 3.14-4 

3.14.5.3 Alternative 2 ........................................................................................ 3.14-7 

4 CUMULATIVE IMPACTS ...........................................................................................4-1 
4.1 Principles of Cumulative Impacts Analysis .......................................................................... 4-1 

4.1.1 Determination of Significance ................................................................................. 4-1 
4.1.2 Identifying Region of Influence or Geographical Boundaries for Cumulative  

Impacts Analysis ...................................................................................................... 4-2 
4.2 Projects and Other Activities Analyzed for Cumulative Impacts ........................................ 4-2 
4.3 Cumulative Impacts on Environmental Resources ........................................................... 4-23 
4.4 Resource-Specific Cumulative Impacts ............................................................................. 4-23 

4.4.1 Air Quality .............................................................................................................. 4-23 
4.4.1.1 Region of Influence ................................................................................. 4-23 

4.4.1.2 Impacts of Other Actions ........................................................................ 4-24 

4.4.1.3 Impacts of the Proposed Action That May Contribute to Cumulative 
Impacts ................................................................................................... 4-24 

4.4.2 Sediments and Water Quality ................................................................................ 4-25 
4.4.2.1 Region of Influence ................................................................................. 4-25 

4.4.2.2 Impacts of Other Actions ........................................................................ 4-26 

4.4.2.3 Impacts of the Proposed Action That May Contribute to Cumulative 
Impacts ................................................................................................... 4-26 

4.4.3 Marine Habitats ..................................................................................................... 4-27 
4.4.3.1 Region of Influence ................................................................................. 4-27 



Point Mugu Sea Range 
Final EIS/OEIS  January 2022 

x 
Table of Contents 

4.4.3.2 Impacts of Other Actions ........................................................................ 4-28 

4.4.3.3 Impacts of the Proposed Action That May Contribute to Cumulative 
Impacts ................................................................................................... 4-28 

4.4.4 Marine Vegetation ................................................................................................. 4-29 
4.4.4.1 Region of Influence ................................................................................. 4-29 

4.4.4.2 Impacts of Other Actions ........................................................................ 4-29 

4.4.4.3 Impacts of the Proposed Action That May Contribute to Cumulative 
Impacts ................................................................................................... 4-29 

4.4.5 Marine Invertebrates ............................................................................................. 4-29 
4.4.5.1 Region of Influence ................................................................................. 4-29 

4.4.5.2 Resource Trends ..................................................................................... 4-30 

4.4.5.3 Impacts of Other Actions ........................................................................ 4-30 

4.4.5.4 Impacts of the Proposed Action That May Contribute to Cumulative 
Impacts ................................................................................................... 4-30 

4.4.6 Marine Fishes ......................................................................................................... 4-31 
4.4.6.1 Region of Influence ................................................................................. 4-31 

4.4.6.2 Resource Trends ..................................................................................... 4-31 

4.4.6.3 Impacts of Other Actions ........................................................................ 4-31 

4.4.6.4 Impacts of the Proposed Action That May Contribute to Cumulative 
Impacts ................................................................................................... 4-31 

4.4.7 Marine Mammals................................................................................................... 4-32 
4.4.7.1 Region of Influence ................................................................................. 4-32 

4.4.7.2 Resource Trends ..................................................................................... 4-32 

4.4.7.3 Impacts of Other Actions ........................................................................ 4-33 

4.4.7.4 Impacts of the Proposed Action That May Contribute to Cumulative 
Impacts ................................................................................................... 4-38 

4.4.8 Sea Turtles ............................................................................................................. 4-42 
4.4.8.1 Region of Influence ................................................................................. 4-42 

4.4.8.2 Impacts of Other Actions ........................................................................ 4-42 

4.4.8.3 Impacts of the Proposed Action That May Contribute to Cumulative 
Impacts ................................................................................................... 4-44 

4.4.8.4 Cumulative Impacts on Sea Turtles ........................................................ 4-45 

4.4.9 Marine Birds .......................................................................................................... 4-46 
4.4.9.1 Region of Influence ................................................................................. 4-46 



Point Mugu Sea Range 
Final EIS/OEIS  January 2022 

xi 
Table of Contents 

4.4.9.2 Impacts of Other Actions ........................................................................ 4-46 

4.4.9.3 Impacts of the Proposed Action That May Contribute to Cumulative 
Impacts ................................................................................................... 4-46 

4.4.10 Cultural Resources ................................................................................................. 4-47 
4.4.10.1 Region of Influence ................................................................................. 4-47 

4.4.10.2 Impacts of Other Actions ........................................................................ 4-48 

4.4.10.3 Impacts of the Proposed Action That May Contribute to Cumulative 
Impacts ................................................................................................... 4-48 

4.4.11 Socioeconomic Resources ..................................................................................... 4-48 
4.4.11.1 Region of Influence ................................................................................. 4-48 

4.4.11.2 Impacts of Other Actions ........................................................................ 4-49 

4.4.11.3 Impacts of the Proposed Action That May Contribute to Cumulative 
Impacts ................................................................................................... 4-49 

4.4.12 Recreation .............................................................................................................. 4-49 
4.4.13 Sea and Air Space................................................................................................... 4-50 
4.4.14 Public Health and Safety ........................................................................................ 4-50 

4.5 Summary of Cumulative Impacts ...................................................................................... 4-50 

5 STANDARD OPERATING PROCEDURES AND MITIGATION .........................................5-1 
5.1 Introduction ........................................................................................................................ 5-1 

5.1.1 Standard Operating Procedures .............................................................................. 5-1 
5.1.1.1 De-Conflicting Sea Space and Airspace .................................................... 5-2 

5.1.1.2 Vessel Safety ............................................................................................. 5-2 

5.1.1.3 Aircraft Safety ........................................................................................... 5-3 

5.1.1.4 High-Energy Laser Safety .......................................................................... 5-3 

5.1.1.5 Weapons Firing Safety .............................................................................. 5-3 

5.1.1.6 Target Deployment and Retrieval Safety.................................................. 5-4 

5.1.1.7 Sonic Booms ............................................................................................. 5-4 

5.1.1.8 Unmanned Aerial System and Surface Vehicle Safety ............................. 5-4 

5.1.1.9 Towed Target Safety ................................................................................. 5-5 

5.1.1.10 Cultural Resources .................................................................................... 5-5 

5.2 Mitigation ............................................................................................................................ 5-6 
5.2.1 Benefits of Mitigation .............................................................................................. 5-6 
5.2.2 Compliance Initiatives.............................................................................................. 5-7 

5.2.2.1 Protective Measures Assessment Protocol .............................................. 5-7 



Point Mugu Sea Range 
Final EIS/OEIS  January 2022 

xii 
Table of Contents 

5.2.2.2 Monitoring, Research, and Reporting Initiatives ...................................... 5-7 

5.2.2.3 Marine Species Research and Monitoring Programs ............................... 5-7 

5.2.3 Mitigation Development Process ............................................................................ 5-8 
5.2.3.1 At-Sea Procedural Mitigation Development ............................................ 5-9 

5.2.3.2 Lookouts ................................................................................................. 5-10 

5.2.3.3 Mitigation Zones ..................................................................................... 5-10 

5.2.3.4 Implementing At-Sea Procedural Mitigation .......................................... 5-11 

5.2.4 Practicality of Implementing Procedural Mitigation ............................................. 5-11 
5.2.4.1 Mitigation Assessment Criteria .............................................................. 5-12 

5.2.4.2 Factors Affecting Practicality .................................................................. 5-14 

5.3 Proposed At-Sea Procedural Mitigation ........................................................................... 5-15 
5.3.1 Environmental Awareness and Education ............................................................. 5-15 
5.3.2 Acoustic Stressors .................................................................................................. 5-16 

5.3.2.1 Weapons Firing Noise ............................................................................. 5-16 

5.3.3 Explosive Stressors................................................................................................. 5-18 
5.3.3.1 Explosive Medium- and Large-Caliber Projectiles .................................. 5-19 

5.3.3.2 Explosive Missiles and Rockets ............................................................... 5-22 

5.3.3.3 Explosive Bombs ..................................................................................... 5-25 

5.3.4 Physical Disturbance and Strike Stressors ............................................................. 5-27 
5.3.4.1 Vessel Movement ................................................................................... 5-27 

5.3.4.2 Small-, Medium-, and Large-Caliber Non-Explosive Practice Munitions 5-29 

5.3.4.3 Non-Explosive Missiles and Rockets ....................................................... 5-31 

5.3.4.4 Non-Explosive Bombs ............................................................................. 5-32 

5.3.5 Vehicle Launch Activities at San Nicolas Island ..................................................... 5-34 
5.3.5.1 Proposed Mitigation Measures for Vehicle Launch Activities at SNI ..... 5-34 

5.3.5.2 Proposed Procedural Mitigations for Land-Based Activities .................. 5-36 

5.3.5.3 2016 U.S. Fish and Wildlife Service Biological Opinion Mitigations for  
Activities at Naval Base Ventura County Point Mugu (8-8-15-F-5R) ...... 5-36 

5.3.5.4 2012 U.S. Fish and Wildlife Service Biological Opinion for the Construction 
 and Operation of a Directed Energy Test Site at Naval Base Ventura 
County, San Nicolas Island, Ventura County, California (8-8-12-F-28) ... 5-41 

5.3.5.5 2014 U.S. Fish and Wildlife Service Biological Opinion for the  
Countermeasures Testing and Training Program at Naval Base Ventura 
County, California (Point Mugu and San Nicolas Island) (8-8-13-F-47) .. 5-42 



Point Mugu Sea Range 
Final EIS/OEIS  January 2022 

xiii 
Table of Contents 

5.3.5.6 2001 U.S. Fish and Wildlife Service Biological Opinion for Activities on  
San Nicolas Island, California (1-8-01-F-14) ............................................ 5-44 

5.3.6 Measures Considered but Eliminated ................................................................... 5-45 
5.3.6.1 Limiting the Number and Size of Explosives ........................................... 5-45 

5.3.6.2 Geographic Mitigation ............................................................................ 5-45 

5.3.6.3 Thermal Detection Systems .................................................................... 5-55 

5.3.6.4 Additional Reporting Requirements ....................................................... 5-57 

5.4 Mitigation Summary ......................................................................................................... 5-58 

6 OTHER REGULATORY CONSIDERATIONS ..................................................................6-1 
6.1 Consistency with Other Applicable Federal, State, and Local Regulations, and Executive 

Orders ................................................................................................................................. 6-1 
6.1.1 Coastal Zone Management Act Compliance ............................................................ 6-6 

6.1.1.1 California Coastal Management Program ................................................ 6-6 

6.1.2 Marine Protected Areas ........................................................................................... 6-7 
6.1.2.1 National Parks ........................................................................................... 6-8 

6.1.2.2 Marine Reserves ..................................................................................... 6-20 

6.1.2.3 National Marine Sanctuaries .................................................................. 6-20 

6.1.3 Magnuson-Stevens Fishery Conservation and Management Act .......................... 6-23 
6.1.4 Executive Order 13175, Consultation and Coordination with Indian Tribal 

Governments .......................................................................................................... 6-24 
6.1.4.1 Government-to-Government Consultation ............................................ 6-24 

6.1.4.2 Assessment of Effects on Historic Properties ......................................... 6-26 

6.2 Relationship Between Short-Term Use of the Environment and Maintenance and 
Enhancement of Long-Term Productivity ......................................................................... 6-27 

6.3 Irreversible or Irretrievable Commitment of Resources ................................................... 6-28 
6.4 Energy Requirements and Conservation Potential of Alternatives and Efficiency Initiatives

 .......................................................................................................................................... 6-28 

7 PUBLIC INVOLVEMENT AND DISTRIBUTION .............................................................7-1 
7.1 Project Website ................................................................................................................... 7-1 
7.2 Scoping Period .................................................................................................................... 7-1 

7.2.1 Public Scoping Notification ...................................................................................... 7-1 
7.2.1.1 Notification Letters ................................................................................... 7-1 

7.2.1.2 Postcard Mailers ....................................................................................... 7-9 

7.2.1.3 Newspaper Advertisements ................................................................... 7-11 

7.2.1.4 Press Releases ......................................................................................... 7-12 



Point Mugu Sea Range 
Final EIS/OEIS  January 2022 

xiv 
Table of Contents 

7.2.2 Public Scoping Meetings ........................................................................................ 7-19 
7.2.2.1 Meetings Summary ................................................................................. 7-19 

7.2.3 Public Scoping Comments ..................................................................................... 7-20 
7.2.3.1 Testing and Training Activities ................................................................ 7-20 

7.2.3.2 Draft Environmental Impact Statement/Overseas Environmental  
Impact Statement Analysis ..................................................................... 7-20 

7.2.3.3 Sediments and Water Quality ................................................................ 7-20 

7.2.3.4 Air Quality ............................................................................................... 7-20 

7.2.3.5 Marine Species ....................................................................................... 7-21 

7.2.3.6 Mitigation ............................................................................................... 7-21 

7.2.3.7 Fishes ...................................................................................................... 7-21 

7.2.3.8 Public Health and Safety ......................................................................... 7-21 

7.2.3.9 Cultural Resources and Historic Properties ............................................ 7-21 

7.2.3.10 Cumulative Impacts ................................................................................ 7-21 

7.2.3.11 Other ....................................................................................................... 7-22 

7.3 Draft Environmental Impact Statement/Overseas Environmental Impact Statement  
Public Review and Comment Period ................................................................................. 7-22 
7.3.1 Notice of Availability of the Draft Environmental Impact Statement/Overseas 

Environmental Impact Statement.......................................................................... 7-22 
7.3.1.1 Notification Letters ................................................................................. 7-22 

7.3.1.2 Postcard Mailer....................................................................................... 7-31 

7.3.1.3 Newspaper Advertisements ................................................................... 7-33 

7.3.1.4 Press Releases ......................................................................................... 7-34 

7.3.1.5 Subscriber Email Notification ................................................................. 7-34 

7.3.2 Public Meetings ..................................................................................................... 7-34 
7.3.3 Public Email and Voicemail System ....................................................................... 7-34 

7.4 Distribution of the Draft Environmental Impact Statement/Overseas Environmental 
Impact Statement ............................................................................................................. 7-41 
7.4.1 Federal Agencies .................................................................................................... 7-41 
7.4.2 Information Repositories ....................................................................................... 7-41 

7.5 Public Comments on the Draft Environmental Impact Statement/Overseas Environmental 
Impact Statement ............................................................................................................. 7-41 
7.5.1 Testing and Training Activities ............................................................................... 7-42 
7.5.2 Marine Species....................................................................................................... 7-42 
7.5.3 Mitigation .............................................................................................................. 7-42 



Point Mugu Sea Range 
Final EIS/OEIS  January 2022 

xv 
Table of Contents 

7.5.4 Public Health and Safety ........................................................................................ 7-42 
7.5.5 Cultural Resources and Historic Properties ........................................................... 7-42 
7.5.6 Other ...................................................................................................................... 7-43 

7.6 Final Environmental Impact Statement/Overseas Environmental Impact Statement ..... 7-43 
7.6.1 Notice of Availability of the Final Environmental Impact Statement/Overseas 

Environmental Impact Statement.......................................................................... 7-43 
7.6.1.1 Notification Letters ................................................................................. 7-43 

7.6.1.2 Postcards ................................................................................................ 7-44 

7.6.1.3 Newspaper Advertisements ................................................................... 7-44 

7.6.1.4 Press Release .......................................................................................... 7-44 

7.6.1.5 Subscriber Email Notification ................................................................. 7-44 

7.7 Distribution of the Final Environmental Impact Statement/Overseas Environmental Impact 
Statement ......................................................................................................................... 7-44 
7.7.1 Federal Agencies .................................................................................................... 7-44 
7.7.2 Information Repositories ....................................................................................... 7-44 

7.8 Record of Decision ............................................................................................................ 7-44 
7.8.1 Notice of Availability of the Record of Decision .................................................... 7-44 

7.8.1.1 Notification Letters ................................................................................. 7-44 

7.8.1.2 Postcards ................................................................................................ 7-45 

7.8.1.3 Newspaper Advertisements ................................................................... 7-45 

7.8.1.4 Press Release .......................................................................................... 7-45 

7.8.1.5 Subscriber Email Notification ................................................................. 7-45 

7.9 Distribution of the Record of Decision .............................................................................. 7-45 
7.9.1 Federal Agencies .................................................................................................... 7-45 
7.9.2 Information Repositories ....................................................................................... 7-45 
7.10 Notification of National Marine Fisheries Service Proposed Rule ......................... 7-45 

8 LIST OF PREPARERS .................................................................................................8-1 

 

  



Point Mugu Sea Range 
Final EIS/OEIS  January 2022 

xvi 
Table of Contents 

Appendices 

APPENDIX A PMSR SCENARIO DESCRIPTIONS 

APPENDIX B AIR QUALITY EMISSIONS CALCULATIONS AND RECORD OF NON-APPLICABILITY 

APPENDIX C PREDICTED MARINE MAMMAL EFFECTS RESULTING FROM NAVY ACTIVITIES 
INVOLVING USE OF EXPLOSIVES AT OR NEAR THE OCEAN’S SURFACE 

APPENDIX D STATISTICAL PROBABILITY ANALYSIS FOR ESTIMATING MILITARY EXPENDED MATERIAL 
AND DIRECT STRIKE IMPACTS 

APPENDIX E UNDERWATER RANGE TO EFFECTS FOR EXPLOSIVES AT OR NEAR THE SURFACE IN THE 
POINT MUGU SEA RANGE 

APPENDIX F FEDERAL REGISTER NOTICES 

APPENDIX G AGENCY CORRESPONDENCE 

APPENDIX H PUBLIC COMMENT RESPONSES 

  



Point Mugu Sea Range 
Final EIS/OEIS  January 2022 

xvii 
Table of Contents 

List of Figures 

1 PURPOSE AND NEED FOR THE PROPOSED ACTION  

Figure 1 1: Point Mugu Sea Range Study Area ........................................................................................... 1-3 

Figure 1 2: Naval Base Ventura County Point Mugu and Port Hueneme .................................................. 1-7 

Figure 1 3: San Nicolas Island ..................................................................................................................... 1-9 

Figure 1 4: National Environmental Policy Act Process ........................................................................... 1-12 

2 DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES 

There are no figures in this chapter. 

3 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES 

Figure 3.0-1: Relative Distribution of Commercial Vessel Traffic in the Point Mugu Sea Range  
Study Area ............................................................................................................................. 3-7 

Figure 3.0-2: Gun Blast and Projectile from a 5" 54/62 Navy Gun .......................................................... 3-16 

3.1 AIR QUALITY 

There are no figures in this section. 

3.2 SEDIMENTS AND WATER QUALITY 

Figure 3.2-1: Sediment Particle Size Comparison ................................................................................... 3.2-1 

Figure 3.2-2: Water and Sediment Region of Influence Map ................................................................. 3.2-5 

Figure 3.2-3: Sediment Quality for the West Coast Region .................................................................. 3.2-11 

Figure 3.2-4: Point Mugu Sea Range Intersection with Southern California Bight ............................... 3.2-13 

Figure 3.2-5: Stratum Boundaries in Bight’13 (Dodder et al., 2016) .................................................... 3.2-14 

Figure 3.2-6: Water Quality Index for the West Coast Region ............................................................. 3.2-22 

Figure 3.2-7: Areas of Special Biological Significance ........................................................................... 3.2-26 

3.3 MARINE HABITATS 

Figure 3.3-1: Bathymetry in the Region of Influence .............................................................................. 3.3-5 

Figure 3.3-2: Average Annual Sea Surface Temperature in the Point Mugu Sea Range ........................ 3.3-6 

Figure 3.3-3: Map of Shore Types and Bottom Substrate Composition in the Point Mugu Sea Range  
Study Area .......................................................................................................................... 3.3-9 

Figure 3.3-4: Map of Artificial Structures and Shipwrecks in the Point Mugu Sea Range Study Area . 3.3-12 

3.4 MARINE VEGETATION 

Figure 3.4-1: Kelp Canopy Density Around San Nicolas Island, 2018 ..................................................... 3.4-8 



Point Mugu Sea Range 
Final EIS/OEIS  January 2022 

xviii 
Table of Contents 

3.5 MARINE INVERTEBRATES 

There are no figures in this section. 

3.6 MARINE FISHES 

Figure 3.6-1: Designated Steelhead Critical Habitat in the Vicinity of the PMSR Study Area .............. 3.6-16 

3.7 MARINE MAMMALS 

Figure 3.7-1: Composite Audiograms for Hearing Groups Likely Found in the Study Area .................. 3.7-16 

Figure 3.7-2: Blue Whale Biologically Important Feeding Areas Identified in the Vicinity of the PMSR 
Study Area (per Calambokidis et al. 2015) ....................................................................... 3.7-32 

Figure 3.7-3: Gray Whale Biologically Important Area Migration Corridors Identified in the Vicinity of the 
PMSR Study Area (per Calambokidis et al. 2015) ............................................................ 3.7-41 

Figure 3.7-4: Humpback Whale Biologically Important Feeding Areas Identified in the Vicinity of the 
PMSR Study Area (per Calambokidis et al. 2015) ............................................................ 3.7-47 

Figure 3.7-5 Humpback Whale Critical Habitat in the Vicinity of the PMSR Study Area ...................... 3.7-49 

Figure 3.7-6: Morro Bay Harbor Porpoise Biologically Important Small and Resident Population Area 
Identified in the Vicinity of the PMSR Study Area (per Calambokidis et al. 2015) .......... 3.7-65 

Figure 3.7-7: Southern Sea Otter Military Readiness Areas As Established by the 2016 NDAA ........... 3.7-95 

3.8 SEA TURTLES 

Figure 3.8-1: Dive Depth and Duration Summaries for Sea Turtle Species ............................................ 3.8-3 

Figure 3.8-2: Generalized Dive Profiles and Activities Described for Sea Turtles ................................... 3.8-4 

Figure 3.8-3: Composite Underwater Audiogram for Sea Turtles .......................................................... 3.8-5 

Figure 3.8-4: Leatherback Sea Turtle Critical Habitat in the Study Area .............................................. 3.8-18 

3.9 MARINE BIRDS 

Figure 3.9-1: Seabird Density in Southern California Bight January 1999–2002 .................................... 3.9-6 

Figure 3.9-2: Seabird Density in Southern California Bight May 1999–2002 ......................................... 3.9-7 

Figure 3.9-3: Seabird Density in Southern California Bight September 1999–2002 ............................... 3.9-8 

Figure 3.9-4: Sensitive Marine Bird Habitat on Point Mugu ................................................................. 3.9-12 

Figure 3.9-5: Sensitive Marine Bird Nesting and Roosting Locations on San Nicolas Island ................ 3.9-14 

3.10 CULTURAL RESOURCES 

Figure 3.10-1: Areas of Potential Effect at NBVC Point Mugu .............................................................. 3.10-2 

Figure 3.10-2: Areas of Potential Effect at San Nicolas Island .............................................................. 3.10-3 

3.11 SOCIOECONOMIC RESOURCES 

There are no figures in this section. 



Point Mugu Sea Range 
Final EIS/OEIS  January 2022 

xix 
Table of Contents 

3.12 RECREATION 

Figure 3.12-1: Location of Naval Base Ventura County and Point Mugu Beach ................................... 3.12-3 

Figure 3.12-2: Location of the Channel Islands National Marine Sanctuary ........................................ 3.12-5 

Figure 3.12-3: San Miguel Island ........................................................................................................... 3.12-6 

3.13 SEA AND AIR SPACE 

Figure 3.13-1: 2019 Automatic Identification System Snapshot PMSR Maritime Traffic ..................... 3.13-5 

Figure 3.13-2: Point Mugu Sea Range 2017 Vessel Density .................................................................. 3.13-7 

Figure 3.13-3: Point Mugu Sea Range Special Use Airspace ................................................................. 3.13-9 

Figure 3.13-4: Federal Aviation Administration Publication Point Mugu Sea Range Special Use Airspace 
and National Airspace Routes ........................................................................................ 3.13-11 

Figure 3.13-5: Control Area Extensions Through the PMSR ............................................................... 3.13-12 

3.14 PUBLIC HEALTH AND SAFETY 

There are no figures in this section. 

4 CUMULATIVE IMPACTS 

There are no figures in this chapter. 

5 STANDARD OPERATING PROCEDURES AND MITIGATION 

Figure 5.3-1: Typical Pinniped Haulout Monitoring Locations on SNI ..................................................... 5-38 

Figure 5.3-2: Biologically Important Areas for Marine Mammals in the Study Area ............................... 5-48 

Figure 5.3-3: Leatherback Sea Turtle Critical Habitat Within the Study Area ......................................... 5-54 

6 OTHER REGULATORY CONSIDERATIONS 

Figure 6.1-1: Marine Protected Areas Within the Point Mugu Sea Range Study Area ............................ 6-19 

7 PUBLIC INVOLVEMENT AND DISTRIBUTION 

Figure 7.2-1: Stakeholder Scoping Notification Letter ............................................................................... 7-6 

Figure 7.2-2: Postcard Mailer for Scoping (Front and Back) .................................................................... 7-10 

Figure 7.2-3: Newspaper Announcement of Scoping .............................................................................. 7-12 

Figure 7.2-4: Command, Navy Region Southwest Press Release ............................................................. 7-13 

Figure 7.2-5: Command, Navy Region Southwest Correction Press Release........................................... 7-15 

Figure 7.2-6: Command, Navy Region Southwest Press Release Refresher ............................................ 7-17 

Figure 7.3-1: Stakeholder Letter for the Notice of Availability of the Draft Environmental Impact 
Statement/Overseas Environmental Impact Statement ..................................................... 7-27 

Figure 7.3-2: Postcard Mailer for the Draft Environmental Impact Statement/Overseas Environmental 
Impact Statement (Front and Back) .................................................................................... 7-32 



Point Mugu Sea Range 
Final EIS/OEIS  January 2022 

xx 
Table of Contents 

Figure 7.3-3: Newspaper Announcement of the Availability of the Draft Environmental Impact 
Statement/Overseas Environmental Impact Statement ..................................................... 7-33 

Figure 7.3-4: Press Release of the Draft Environmental Impact Statement/Overseas Environmental 
Impact Statement (April 24, 2020) ...................................................................................... 7-35 

Figure 7.3-5: Press Release of the Draft Environmental Impact Statement/Overseas Environmental 
Impact Statement (May 15, 2020) ...................................................................................... 7-38 

8 LIST OF PREPARERS 

There are no figures in this chapter. 

 

List of Tables 

1 PURPOSE AND NEED FOR THE PROPOSED ACTION  

There are no tables in this chapter. 

2 DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES 

Table 2-1: Representative Baseline Flight and Vessel Operations and Usage of DE Systems, Targets,  
and Munitions Compared to the Action Alternatives ......................................................... 2-11 

Table 2-2: Representative Annual Operational Tempo for Baseline, No Action, and Action Alternatives1 

  ....................................................................................................................................... 2-14 

3 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES 

Table 3.0-1: Interpolated Ship-Hours from 2011 to 2015 Positional Records in the Study Area .............. 3-9 

Table 3.0-2: Median Surface Ship Speeds for Southern California 2011–2015 ....................................... 3-10 

Table 3.0-3: Representative Aircraft Sound Characteristics .................................................................... 3-12 

Table 3.0-4: Sonic Boom Underwater Sound Levels Modeled for F/A-18 Hornet Supersonic Flight ...... 3-14 

Table 3.0-5: Total Number of Aircraft Activity Within the Point Mugu Sea Range ................................. 3-14 

Table 3.0-6: Example Weapons Noise ..................................................................................................... 3-15 

Table 3.0-7: Explosive Sources Quantitatively Analyzed ......................................................................... 3-18 

Table 3.0-8: Typical Air Explosive Munitions During Navy Activities ....................................................... 3-19 

Table 3.0-9: Number of Directed Energy Events ...................................................................................... 3-21 

Table 3.0-10: Representative Vessel Types, Lengths, and Speeds .......................................................... 3-22 

Table 3.0-11: Number of Vessel Activity Within the Point Mugu Sea Range .......................................... 3-23 

Table 3.0-12: Numbers of Military Expended Material in the Point Mugu Sea Range Under the 
Environmental Baseline, Alternative 1 (Preferred Alternative), and Alternative 2 ............ 3-23 

Table 3.0-13: Representative Activities and Associated Stressors .......................................................... 3-27 



Point Mugu Sea Range 
Final EIS/OEIS  January 2022 

xxi 
Table of Contents 

3.1 AIR QUALITY 

Table 3.1-1: National Ambient Air Quality Standards ............................................................................. 3.1-3 

Table 3.1-2: De Minimis Thresholds for Conformity Determinations ..................................................... 3.1-6 

Table 3.1-3: Estimated Annual Criteria Pollutant Emissions Under the Current Environmental Baseline 
Conditions1 ....................................................................................................................... 3.1-15 

Table 3.1-4: Estimated Annual Greenhouse Gas Emissions Under the Current Environmental Baseline 
Conditions ........................................................................................................................ 3.1-15 

Table 3.1-5: Estimated Net Change in Annual Air Pollutant Emissions from Testing and Training Activities 
in the South Central Coast Air Basin (Within 3 NM), Alternative 11 ................................ 3.1-17 

Table 3.1-6: Estimated Annual Criteria Pollutant Emissions Produced Between 0 and 12 NM Under 
Alternative 11 ................................................................................................................... 3.1-18 

Table 3.1-7: Estimated Annual Criteria Pollutant Emissions Produced Beyond 12 NM Under  
Alternative 11 ................................................................................................................... 3.1-18 

Table 3.1-8: Estimated Annual Greenhouse Gas Emissions Under Alternative 1 ................................. 3.1-19 

Table 3.1-9: Estimated Net Change in Annual Air Pollutant Emissions from Testing and Training  
Activities in the South Central Coast Air Basin (Within 3 NM), Alternative 2 .................. 3.1-20 

Table 3.1-10: Estimated Annual Criteria Pollutant Emissions Produced Between 0 and 12 NM Under 
Alternative 21 ................................................................................................................... 3.1-21 

Table 3.1-11: Estimated Annual Criteria Pollutant Emissions Produced Beyond 12 NM Under  
Alternative 21 ................................................................................................................... 3.1-21 

Table 3.1-12: Estimated Annual Greenhouse Gas Emissions Under Alternative 2 ............................... 3.1-22 

3.2 SEDIMENTS AND WATER QUALITY 

Table 3.2-1: Sediment Quality Criteria and Index, United States West Coast ...................................... 3.2-10 

Table 3.2-2: Mean Concentrations of Sediment Contaminants in Geographic Subpopulations of the 
Southern California Bight ................................................................................................. 3.2-15 

Table 3.2-3: Percent of Macro-Debris Found on Seafloor Habitats in the Southern California Bight .. 3.2-18 

Table 3.2-4: Extent and Abundance of Microplastics Found on Seafloor Habitats in the Southern 
California Bight ................................................................................................................. 3.2-19 

Table 3.2-5: Water Quality Criteria and Index, United States West Coast ........................................... 3.2-21 

Table 3.2-6: Water Solubility of Common Explosives and Explosive Degradation Products ................ 3.2-33 

Table 3.2-7: Failure and Low-Order Detonation Rates of Military Munitions ...................................... 3.2-35 

Table 3.2-8: Constituents in Propellants, Fuels, and Initiators ............................................................. 3.2-36 

Table 3.2-9: Major Components of Chaff ............................................................................................. 3.2-39 

3.3 MARINE HABITATS 

Table 3.3-1: Habitat Types Within the Point Mugu Sea Range Study Area ............................................ 3.3-2 

Table 3.3-2: Summary of Stressors Analyzed for Marine Habitats from Testing and Training  
Activities Within the PMSR .................................................................................................. 3.3-16 



Point Mugu Sea Range 
Final EIS/OEIS  January 2022 

xxii 
Table of Contents 

3.4 MARINE VEGETATION 

Table 3.4-1: Major Groups of Vegetation in the Study Area .................................................................. 3.4-3 

Table 3.4-2: Summary of Stressors Analyzed for Marine Vegetation from Testing and Training  
Activities Within the Point Mugu Sea Range ....................................................................... 3.4-11 

3.5 MARINE INVERTEBRATES 

Table 3.5-1: Common Taxonomic Groups of Marine Invertebrates in the Point Mugu Sea Range  
Study Area .......................................................................................................................... 3.5-9 

Table 3.5-2: Summary of Stressors Analyzed for Marine Invertebrates from Navy Testing and  
Training Activities Within the PMSR .................................................................................... 3.5-19 

3.6 MARINE FISHES 

Table 3.6-1: Common Taxonomic Groups of Fishes in the Point Mugu Sea Range Study Area ........... 3.6-12 

Table 3.6-2: Summary of Stressors Analyzed for Marine Fishes from Testing and Training Activities 
Within the Study Area .......................................................................................................... 3.6-20 

3.7 MARINE MAMMALS 

Table 3.7-1: Marine Mammals Within the Point Mugu Sea Range Study Area ...................................... 3.7-5 

Table 3.7-2: Species Within Marine Mammal Hearing Groups Likely Found in the PMSR Study Area 3.7-14 

Table 3.7-3: Summary of Stressors Assessed for Potential Marine Mammal Impacts Associated  
with the Same or Similar Testing and Training Activities ............................................... 3.7-121 

3.8 SEA TURTLES 

Table 3.8-1: Current Regulatory Status and Presence of Endangered Species Act-Listed  Sea Turtle 
 in the Study Area ............................................................................................................. 3.8-10 

Table 3.8-2: Summary of Stressors Analyzed, Impacts, and ESA Determinations for Leatherback, 
Loggerhead, and Green Sea Turtles from Testing and Training Activities Within the 
Point Mugu Sea Range ..................................................................................................... 3.8-30 

Table 3.8-3: Criteria to Quantitatively Assess Non-Auditory Injury due to Underwater Explosions .... 3.8-39 

Table 3.8-4: TTS and PTS Peak Pressure Thresholds Derived for Sea Turtles Exposed to Impulsive  
Sounds .............................................................................................................................. 3.8-40 

3.9 MARINE BIRDS 

Table 3.9-1: Federally and State Listed Marine Birds Within the Study Area......................................... 3.9-3 

Table 3.9-2: Bird Densities per Square Mile for Surveyed Areas within the PMSR ................................ 3.9-9 

Table 3.9-3: Summary of Stressors Analyzed for Marine Birds from Testing and Training Activities  
Within the PMSR .................................................................................................................. 3.9-18 

3.10 CULTURAL RESOURCES 

Table 3.10-1: Cultural Resources within the APE on SNI .................................................................... 3.10-11 



Point Mugu Sea Range 
Final EIS/OEIS  January 2022 

xxiii 
Table of Contents 

Table 3.10-2: Summary of Stressors Analyzed for Cultural Resources from Testing and  
Training Activities within the Study Area ........................................................................... 3.10-14 

3.11 SOCIOECONOMIC RESOURCES 

Table 3.11-1: Regional Commercial Fishing Poundage and Value (2019) ............................................ 3.11-4 

Table 3.11-2: Total Recreational Fish Catches in the Central, Channel, and South Districts (2019) .... 3.11-4 

3.12 RECREATION 

There are no tables in this section. 

3.13 SEA AND AIR SPACE 

Table 3.13-1: Baseline Navy and Commercial Vessel Events on the Sea Range ................................... 3.13-4 

3.14 PUBLIC HEALTH AND SAFETY 

There are no tables in this section. 

4 CUMULATIVE IMPACTS 

Table 4.2-1: Past, Present, and Reasonably Foreseeable Actions ............................................................. 4-4 

Table 4.2-2: Ocean Pollution and Ecosystem Alteration Trends ............................................................. 4-20 

5 STANDARD OPERATING PROCEDURES AND MITIGATION 

Table 5.3-1: Procedural Mitigation for Weapons Firing Noise ................................................................ 5-18 

Table 5.3-2: Procedural Mitigation for Explosive Medium- and Large-Caliber Projectiles ...................... 5-20 

Table 5.3-3: Procedural Mitigation for Explosive Missiles and Rockets .................................................. 5-23 

Table 5.3-4: Procedural Mitigation for Explosive Bombs ......................................................................... 5-26 

Table 5.3-5: Procedural Mitigation for Vessel Movement ....................................................................... 5-28 

Table 5.3-6: Procedural Mitigation for Small-, Medium-, and Large-Caliber Non- Explosive Practice 
Munitions ............................................................................................................................ 5-30 

Table 5.3-7: Procedural Mitigation for Non-Explosive Missiles and Rockets .......................................... 5-31 

Table 5.3-8: Procedural Mitigation for Non-Explosive Bombs ................................................................. 5-33 

Table 5.3-9: Proposed Procedural Mitigation for Vehicle Launch Activities on SNI ................................ 5-35 

Table 5.3-10: Procedural Mitigation for Point Mugu Beach Launch Operations and Associated  
Activities .............................................................................................................................. 5-39 

Table 5.3-11: Procedural Mitigation for Aircraft Operations and Support Activities .............................. 5-40 

Table 5.3-12: Procedural Mitigation for Unmanned Aircraft Operations ................................................ 5-41 

Table 5.3-13: Procedural Mitigation for Directed Energy Activities on SNI ............................................. 5-42 

Table 5.3-14: Procedural Mitigation for Countermeasures Operations (including CIWS, Small Arms, and 
Lasers and Directed Energy) at NBVC Point Mugu and SNI ................................................ 5-43 

Table 5.3-15: Procedural Mitigation for Vehicle Launches on SNI .......................................................... 5-44 



Point Mugu Sea Range 
Final EIS/OEIS  January 2022 

xxiv 
Table of Contents 

Table 5.4-1: Summary of At-Sea Procedural Mitigation .......................................................................... 5-58 

Table 5.4-2: Summary of Land-Based Procedural Mitigation .................................................................. 5-59 

6 OTHER REGULATORY CONSIDERATIONS 

Table 6.1-1: Summary of Environmental Compliance for the Proposed Action ........................................ 6-2 

Table 6.1-2: Marine Protected Areas Within the Point Mugu Sea Range Study Area ............................. 6-10 

7 PUBLIC INVOLVEMENT AND DISTRIBUTION 

Table 7.2-1: Entities that Received the Scoping Notification Letter .......................................................... 7-2 

Table 7.2-2: Newspaper Publications of Scoping Meetings ..................................................................... 7-11 

Table 7.2-3: Summary of Scoping Meetings ............................................................................................ 7-19 

Table 7.3-1: Entities that Received the Draft Supplemental Environmental Impact Statement/ 
Overseas Environmental Impact Statement Notification Letter ........................................ 7-23 

Table 7.3-2: Newspaper Announcements of the Availability of the Draft Environmental Impact 
Statement/Overseas Environmental Impact Statement ..................................................... 7-33 

Table 7.4-1: Information Repositories ..................................................................................................... 7-41 

8 LIST OF PREPARERS 

There are no tables in this chapter. 


	Structure Bookmarks
	Environmental Impact Statement/ 
	Overseas Environmental Impact Statement 
	Point Mugu Sea Range 
	TABLE OF CONTENTS 
	1 PURPOSE AND NEED FOR THE PROPOSED ACTION ...................................................1-1 
	1.1 Introduction ........................................................................................................................ 1-1 
	1.2 Point Mugu Sea Range Study Area Overview ..................................................................... 1-1 
	1.2.1 Point Mugu Sea Range Controlled Sea Space .......................................................... 1-4 
	1.2.2 Point Mugu Sea Range Controlled Airspace ............................................................ 1-4 
	1.2.2.1 Class Delta Airspace .................................................................................. 1-4 
	1.2.2.2 Special Use Airspace ................................................................................. 1-4 
	1.2.2.3 Control Area Extensions ........................................................................... 1-5 
	1.2.3 Naval Base Ventura County Range Areas and Facilities .......................................... 1-6 
	1.2.3.1 Naval Base Ventura County Port Hueneme .............................................. 1-6 
	1.2.3.2 Naval Base Ventura County Point Mugu .................................................. 1-6 
	1.2.3.3 San Nicolas Island ..................................................................................... 1-8 
	1.2.3.4 Range Instrumentation and Communication Systems ............................. 1-8 
	1.2.4 Training Overlap Area .............................................................................................. 1-8 
	1.3 Naval Air Warfare Center Weapons Division Objectives .................................................. 1-10 
	1.4 Strategic Importance of Point Mugu Sea Range ............................................................... 1-10 
	1.5 Proposed Action ................................................................................................................ 1-10 
	1.6 Purpose of and Need for the Proposed Action ................................................................. 1-11 
	1.7 The Environmental Planning Process ................................................................................ 1-12 
	1.7.1 National Environmental Policy Act ........................................................................ 1-12 
	1.7.2 Executive Orders .................................................................................................... 1-13 
	1.7.2.1 Executive Order 12114, Environmental Effects Abroad of Major Federal Actions .................................................................................................... 1-13 
	1.7.2.2 Executive Order 13175, Consultation and Coordination with Indian Tribal Governments .......................................................................................... 1-13 
	1.7.2.3 Executive Order 13834, Efficient Federal Operations ............................ 1-14 
	1.7.2.4 Executive Order 13158, Marine Protected Areas ................................... 1-14 
	1.7.2.5 Executive Order 13840, Ocean Policy to Advance the Economic, Security, and Environmental Interests of the United States .................................. 1-14 
	1.7.3 Other Environmental Requirements Considered .................................................. 1-14 
	1.7.3.1 Federal Statutes ...................................................................................... 1-14 
	1.7.4 Related Environmental Documents ....................................................................... 1-18 
	1.8 Scope and Content ............................................................................................................ 1-21 
	1.9 Organization of this Environmental Impact Statement/Overseas Environmental Impact Statement ......................................................................................................................... 1-22 
	2 DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES ........................................2-1 
	2.1 Point Mugu Sea Range Overview ........................................................................................ 2-1 
	2.1.1 Primary Mission Areas ............................................................................................. 2-2 
	2.1.1.1 Air Warfare ............................................................................................... 2-3 
	2.1.1.2 Electronic Warfare .................................................................................... 2-4 
	2.1.1.3 Surface Warfare ........................................................................................ 2-5 
	2.1.2 Point Mugu Sea Range Systems ............................................................................... 2-6 
	2.1.2.1 Range Aircraft ........................................................................................... 2-6 
	2.1.2.2 Range Vessels ........................................................................................... 2-6 
	2.1.2.3 Targets ...................................................................................................... 2-6 
	2.1.2.4 Munitions .................................................................................................. 2-6 
	2.1.3 Expanded Technologies and Capabilities Since 2002 Environmental Impact Statement/Overseas Environmental Impact Statement ......................................... 2-7 
	2.1.3.1 Electronic Warfare Combat ...................................................................... 2-7 
	2.1.3.2 Directed Energy Weapons Test ................................................................ 2-7 
	2.1.3.3 Laser Systems ........................................................................................... 2-8 
	2.1.3.4 Radar and Microwave Systems................................................................. 2-8 
	2.1.3.5 Long-Range Weapons Delivery Systems ................................................... 2-9 
	2.2 Proposed Action .................................................................................................................. 2-9 
	2.3 Environmental Baseline (Current Level of Activities) ....................................................... 2-11 
	2.4 Alternatives ....................................................................................................................... 2-11 
	2.4.1 Screening Criteria .................................................................................................. 2-12 
	2.4.2 Alternatives Eliminated From Further Consideration ........................................... 2-12 
	2.4.3 Alternatives Carried Forward ................................................................................ 2-12 
	2.4.3.1 No Action Alternative ............................................................................. 2-13 
	2.4.3.2 Alternative 1: Projected Maximum Activity Levels Plus New  Requirements (Preferred Alternative) .................................................... 2-13 
	2.4.3.3 Alternative 2: Historical Peak Activity Levels Plus New Requirements .. 2-15 
	2.4.4 Mitigation Measures Under Alternatives 1 and 2 .................................. 2-16 
	3 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES .........................3-1 
	3.0 Introduction ........................................................................................................................ 3-1 
	3.0.1 Navy Compiled and Generated Data ....................................................................... 3-1 
	3.0.2 Marine Species Monitoring and Research Programs .............................................. 3-1 
	3.0.3 Developing Acoustic and Explosive Criteria and Thresholds ................................... 3-2 
	3.0.4 The Navy’s Acoustic Effects Model .......................................................................... 3-3 
	3.0.5 Overall Approach to Analysis ................................................................................... 3-3 
	3.0.5.1 Activity-Based Analysis ............................................................................. 3-4 
	3.0.5.2 Stressor-Based Analysis ............................................................................ 3-4 
	3.0.5.3 Resource-Specific Impacts Analysis for Individual Stressors .................... 3-5 
	3.0.5.4 Establishing Baseline for Analysis Comparison......................................... 3-5 
	3.0.5.5 Acoustic Stressors ..................................................................................... 3-6 
	3.0.5.6 Explosive Stressors ................................................................................. 3-17 
	3.0.5.7 Energy Stressors ..................................................................................... 3-19 
	3.0.5.8 Physical Disturbance and Strike Stressors .............................................. 3-21 
	3.0.5.9 Entanglement Stressors .......................................................................... 3-24 
	3.0.5.10 Ingestion Stressors.................................................................................. 3-24 
	3.0.5.11 Representative Activities and Associated Stressors ............................... 3-26 
	3.1 Air Quality ........................................................................................................................ 3.1-1 
	3.1.1 Introduction .......................................................................................................... 3.1-1 
	3.1.1.1 Air Quality Standards ............................................................................. 3.1-2 
	3.1.2 Region of Influence ............................................................................................... 3.1-4 
	3.1.2.1 Attainment Areas ................................................................................... 3.1-4 
	3.1.3 Approach to Analysis ............................................................................................ 3.1-4 
	3.1.3.1 General Conformity Evaluation ............................................................. 3.1-5 
	3.1.3.2 Conformity Applicability Analysis South Central Coast  Air Basin (California) .............................................................................. 3.1-7 
	3.1.3.3 National Environmental Policy Act Evaluation ...................................... 3.1-7 
	3.1.3.4 Executive Order 12114 Evaluation ........................................................ 3.1-8 
	3.1.3.5 Greenhouse Gases ................................................................................. 3.1-8 
	3.1.3.6 Analysis Framework ............................................................................... 3.1-9 
	3.1.3.7 Emission Sources ................................................................................... 3.1-9 
	3.1.3.8 Emissions Estimates ............................................................................. 3.1-10 
	3.1.3.9 Other Compliance Considerations, Requirements, and Practices ....... 3.1-12 
	3.1.4 Affected Environment......................................................................................... 3.1-13 
	3.1.4.1 General Background ............................................................................ 3.1-13 
	3.1.4.2 Existing Air Quality ............................................................................... 3.1-14 
	3.1.5 Environmental Consequences ............................................................................ 3.1-16 
	3.1.5.1 No Action Alternative .......................................................................... 3.1-16 
	3.1.5.2 Alternative 1 (Preferred Alternative)................................................... 3.1-16 
	3.1.5.3 Alternative 2 ........................................................................................ 3.1-19 
	3.2 Sediments and Water Quality .......................................................................................... 3.2-1 
	3.2.1 Introduction .......................................................................................................... 3.2-1 
	3.2.1.1 Sediments .............................................................................................. 3.2-1 
	3.2.1.2 Water Quality ........................................................................................ 3.2-3 
	3.2.2 Region of Influence ............................................................................................... 3.2-4 
	3.2.3 Approach to Analysis ............................................................................................ 3.2-6 
	3.2.3.1 State Standards and Guidelines ............................................................. 3.2-6 
	3.2.3.2 Federal Standards and Guidelines ......................................................... 3.2-7 
	3.2.3.3 Intensity and Duration of Impact .......................................................... 3.2-8 
	3.2.3.4 Measurement and Prediction ................................................................ 3.2-8 
	3.2.3.5 Sources of Information .......................................................................... 3.2-9 
	3.2.3.6 Areas of Analysis .................................................................................... 3.2-9 
	3.2.4 Affected Environment........................................................................................... 3.2-9 
	3.2.4.1 Sediments .............................................................................................. 3.2-9 
	3.2.4.2 Water Quality ...................................................................................... 3.2-20 
	3.2.5 Environmental Consequences ............................................................................ 3.2-30 
	3.2.5.1 No Action Alternative .......................................................................... 3.2-39 
	3.2.5.2 Alternative 1 (Preferred Alternative)................................................... 3.2-40 
	3.2.5.3 Alternative 2 ........................................................................................ 3.2-43 
	3.2.5.4 Indirect Effects ..................................................................................... 3.2-44 
	3.3 Marine Habitats ............................................................................................................... 3.3-1 
	3.3.1 Introduction .......................................................................................................... 3.3-1 
	3.3.2 Region of Influence ............................................................................................... 3.3-2 
	3.3.3 Approach to Analysis ............................................................................................ 3.3-3 
	3.3.4 Affected Environment........................................................................................... 3.3-3 
	3.3.4.1 General Background .............................................................................. 3.3-3 
	3.3.5 Environmental Consequences ............................................................................ 3.3-16 
	3.3.5.1 No Action Alternative .......................................................................... 3.3-17 
	3.3.5.2 Alternative 1 (Preferred Alternative)................................................... 3.3-17 
	3.3.5.3 Alternative 2 ........................................................................................ 3.3-18 
	3.3.5.4 Indirect Effects ..................................................................................... 3.3-18 
	3.4 Marine Vegetation ........................................................................................................... 3.4-1 
	3.4.1 Introduction .......................................................................................................... 3.4-1 
	3.4.2 Region of Influence ............................................................................................... 3.4-1 
	3.4.3 Approach to Analysis ............................................................................................ 3.4-1 
	3.4.4 Affected Environment........................................................................................... 3.4-1 
	3.4.4.1 General Background .............................................................................. 3.4-2 
	3.4.4.2 Marine Vegetation in the Study Area .................................................... 3.4-7 
	3.4.5 Environmental Consequences ............................................................................ 3.4-10 
	3.4.5.1 No Action Alternative .......................................................................... 3.4-11 
	3.4.5.2 Alternative 1 (Preferred Alternative)................................................... 3.4-12 
	3.4.5.3 Alternative 2 ........................................................................................ 3.4-12 
	3.4.5.4 Indirect Effects ..................................................................................... 3.4-12 
	3.5 Marine Invertebrates ....................................................................................................... 3.5-1 
	3.5.1 Introduction .......................................................................................................... 3.5-1 
	3.5.2 Region of Influence ............................................................................................... 3.5-1 
	3.5.3 Approach to Analysis ............................................................................................ 3.5-1 
	3.5.4 Affected Environment........................................................................................... 3.5-2 
	3.5.4.1 General Background .............................................................................. 3.5-2 
	3.5.4.2 Marine Invertebrates in the Study Area ................................................ 3.5-8 
	3.5.5 Environmental Consequences ............................................................................ 3.5-18 
	3.5.5.1 No Action Alternative .......................................................................... 3.5-21 
	3.5.5.2 Alternative 1 (Preferred Alternative)................................................... 3.5-21 
	3.5.5.3 Alternative 2 ........................................................................................ 3.5-25 
	3.5.5.4 Indirect Effects ..................................................................................... 3.5-27 
	3.6 Marine Fishes ................................................................................................................... 3.6-1 
	3.6.1 Introduction .......................................................................................................... 3.6-1 
	3.6.2 Region of Influence ............................................................................................... 3.6-1 
	3.6.3 Approach to Analysis ............................................................................................ 3.6-1 
	3.6.4 Affected Environment........................................................................................... 3.6-1 
	3.6.4.1 General Background .............................................................................. 3.6-2 
	3.6.4.2 Marine Fishes in the Study Area .......................................................... 3.6-11 
	3.6.5 Environmental Consequences ............................................................................ 3.6-19 
	3.6.5.1 No Action Alternative .......................................................................... 3.6-24 
	3.6.5.2 Alternative 1 (Preferred Alternative)................................................... 3.6-24 
	3.6.5.3 Alternative 2 ........................................................................................ 3.6-32 
	3.6.5.4 Indirect Effects ..................................................................................... 3.6-34 
	3.7 Marine Mammals ............................................................................................................. 3.7-1 
	3.7.1 Introduction .......................................................................................................... 3.7-1 
	3.7.2 Region of Influence ............................................................................................... 3.7-1 
	3.7.3 Approach to Analysis ............................................................................................ 3.7-1 
	3.7.4 Affected Environment........................................................................................... 3.7-2 
	3.7.4.1 General Background .............................................................................. 3.7-2 
	3.7.4.2 Mysticete Cetaceans Expected in the Study Area ............................... 3.7-29 
	3.7.4.3 Odontocete Cetaceans Expected in the Study Area ............................ 3.7-54 
	3.7.4.4 Otariid Pinnipeds Expected in the Study Area ..................................... 3.7-83 
	3.7.4.5 Phocid Pinnipeds Expected in the Study Area ..................................... 3.7-90 
	3.7.4.6 Mustelids (Sea Otter) Expected in the Study Area .............................. 3.7-93 
	3.7.5 Environmental Consequences ............................................................................ 3.7-97 
	3.7.5.1 Long-Term Consequences ................................................................... 3.7-97 
	3.7.5.2 Stressor Assessment ............................................................................ 3.7-99 
	3.7.5.3 No Action Alternative ........................................................................ 3.7-128 
	3.7.5.4 Alternative 1 (Preferred Alternative)................................................. 3.7-128 
	3.7.5.5 Alternative 2 ...................................................................................... 3.7-144 
	3.7.5.6 Indirect Effects ................................................................................... 3.7-157 
	3.7.5.7 Consideration of Results from Monitoring of Navy Activities At-Sea 3.7-157 
	3.8 Sea Turtles ........................................................................................................................ 3.8-1 
	3.8.1 Introduction .......................................................................................................... 3.8-1 
	3.8.2 Region of Influence ............................................................................................... 3.8-1 
	3.8.3 Approach to Analysis ............................................................................................ 3.8-1 
	3.8.4 Affected Environment........................................................................................... 3.8-1 
	3.8.4.1 General Background .............................................................................. 3.8-1 
	3.8.4.2 Sea Turtles in the Study Area ................................................................ 3.8-9 
	3.8.4.3 Current Environmental Baseline Conditions ....................................... 3.8-21 
	3.8.5 Environmental Consequences ............................................................................ 3.8-27 
	3.8.5.1 Assessment of Non-Acoustic Stressors ................................................ 3.8-27 
	3.8.5.2 Assessment of Acoustic Stressors ........................................................ 3.8-28 
	3.8.5.3 No Action Alternative .......................................................................... 3.8-44 
	3.8.5.4 Alternative 1 (Preferred Alternative)................................................... 3.8-44 
	3.8.5.5 Alternative 2 ........................................................................................ 3.8-48 
	3.8.5.6 Indirect Effects ..................................................................................... 3.8-52 
	3.9 Marine Birds ..................................................................................................................... 3.9-1 
	3.9.1 Introduction .......................................................................................................... 3.9-1 
	3.9.2 Region of Influence ............................................................................................... 3.9-1 
	3.9.3 Approach to Analysis ............................................................................................ 3.9-1 
	3.9.4 Affected Environment........................................................................................... 3.9-2 
	3.9.4.1 General Background .............................................................................. 3.9-2 
	3.9.4.2 Marine Birds in the Study Area .............................................................. 3.9-4 
	3.9.5 Environmental Consequences ............................................................................ 3.9-17 
	3.9.5.1 No Action Alternative .......................................................................... 3.9-24 
	3.9.5.2 Alternative 1 (Preferred Alternative)................................................... 3.9-24 
	3.9.5.3 Alternative 2 ........................................................................................ 3.9-44 
	3.9.5.4 Indirect Effects ..................................................................................... 3.9-48 
	3.10 Cultural Resources ......................................................................................................... 3.10-1 
	3.10.1 Introduction ........................................................................................................ 3.10-1 
	3.10.2 Region of Influence ............................................................................................. 3.10-1 
	3.10.3 Identification, Evaluation, and Treatment of Cultural Resources ...................... 3.10-4 
	3.10.4 Approach to Analysis .......................................................................................... 3.10-5 
	3.10.4.1 Data Sources ........................................................................................ 3.10-6 
	3.10.4.2 Cultural Context ................................................................................... 3.10-7 
	3.10.4.3 Methods for Impact Analysis ............................................................... 3.10-8 
	3.10.5 Affected Environment......................................................................................... 3.10-9 
	3.10.5.1 Point Mugu Sea Range ......................................................................... 3.10-9 
	3.10.6 Environmental Consequences .......................................................................... 3.10-14 
	3.10.6.1 No Action Alternative ........................................................................ 3.10-17 
	3.10.6.2 Alternative 1 (Preferred Alternative)................................................. 3.10-17 
	3.10.6.3 Alternative 2 ...................................................................................... 3.10-23 
	3.11 Socioeconomic Resources .............................................................................................. 3.11-1 
	3.11.1 Introduction ........................................................................................................ 3.11-1 
	3.11.2 Region of Influence ............................................................................................. 3.11-1 
	3.11.3 Approach to Analysis .......................................................................................... 3.11-1 
	3.11.4 Affected Environment......................................................................................... 3.11-2 
	3.11.4.1 Transportation and Shipping ............................................................... 3.11-2 
	3.11.4.2 Commercial and Recreational Fishing ................................................. 3.11-3 
	3.11.4.3 Other Recreational Activities/Tourism ................................................ 3.11-5 
	3.11.5 Environmental Consequences ............................................................................ 3.11-5 
	3.11.5.1 No Action Alternative .......................................................................... 3.11-5 
	3.11.5.2 Alternative 1 (Preferred Alternative)................................................... 3.11-6 
	3.11.5.3 Alternative 2 ........................................................................................ 3.11-8 
	3.12 Recreation ...................................................................................................................... 3.12-1 
	3.12.1 Introduction ........................................................................................................ 3.12-1 
	3.12.2 Region of Influence ............................................................................................. 3.12-1 
	3.12.3 Approach to Analysis .......................................................................................... 3.12-1 
	3.12.4 Affected Environment......................................................................................... 3.12-1 
	3.12.4.1 Recreational Activities ......................................................................... 3.12-1 
	3.12.4.2 Channel Islands National Park and National Marine Sanctuary .......... 3.12-4 
	3.12.4.3 Coastal Zone Management Act ........................................................... 3.12-7 
	3.12.5 Environmental Consequences ............................................................................ 3.12-7 
	3.12.5.1 No Action Alternative .......................................................................... 3.12-8 
	3.12.5.2 Alternative 1 (Preferred Alternative)................................................... 3.12-8 
	3.12.5.3 Alternative 2 ...................................................................................... 3.12-10 
	3.13 Sea and Air Space ........................................................................................................... 3.13-1 
	3.13.1 Introduction ........................................................................................................ 3.13-1 
	3.13.1.1 Sea Space ............................................................................................. 3.13-1 
	3.13.1.2 Airspace ............................................................................................... 3.13-1 
	3.13.2 Region of Influence ............................................................................................. 3.13-2 
	3.13.3 Approach to Analysis .......................................................................................... 3.13-2 
	3.13.4 Affected Environment......................................................................................... 3.13-3 
	3.13.4.1 Sea Space ............................................................................................. 3.13-3 
	3.13.4.2 Airspace ............................................................................................... 3.13-8 
	3.13.5 Environmental Consequences .......................................................................... 3.13-13 
	3.13.5.1 No Action Alternative ........................................................................ 3.13-13 
	3.13.5.2 Alternative 1 (Preferred Alternative)................................................. 3.13-13 
	3.13.5.3 Alternative 2 ...................................................................................... 3.13-14 
	3.14 Public Health and Safety ................................................................................................ 3.14-1 
	3.14.1 Introduction ........................................................................................................ 3.14-1 
	3.14.2 Region of Influence ............................................................................................. 3.14-1 
	3.14.3 Approach to Analysis .......................................................................................... 3.14-1 
	3.14.4 Affected Environment......................................................................................... 3.14-1 
	3.14.4.1 Range Safety ........................................................................................ 3.14-1 
	3.14.4.2 Public Access and Proximity ................................................................ 3.14-2 
	3.14.4.3 Safety Procedures ................................................................................ 3.14-2 
	3.14.5 Environmental Consequences ............................................................................ 3.14-4 
	3.14.5.1 No Action Alternative .......................................................................... 3.14-4 
	3.14.5.2 Alternative 1 (Preferred Alternative)................................................... 3.14-4 
	3.14.5.3 Alternative 2 ........................................................................................ 3.14-7 
	4 CUMULATIVE IMPACTS ...........................................................................................4-1 
	4.1 Principles of Cumulative Impacts Analysis .......................................................................... 4-1 
	4.1.1 Determination of Significance ................................................................................. 4-1 
	4.1.2 Identifying Region of Influence or Geographical Boundaries for Cumulative  Impacts Analysis ...................................................................................................... 4-2 
	4.2 Projects and Other Activities Analyzed for Cumulative Impacts ........................................ 4-2 
	4.3 Cumulative Impacts on Environmental Resources ........................................................... 4-23 
	4.4 Resource-Specific Cumulative Impacts ............................................................................. 4-23 
	4.4.1 Air Quality .............................................................................................................. 4-23 
	4.4.1.1 Region of Influence ................................................................................. 4-23 
	4.4.1.2 Impacts of Other Actions ........................................................................ 4-24 
	4.4.1.3 Impacts of the Proposed Action That May Contribute to Cumulative Impacts ................................................................................................... 4-24 
	4.4.2 Sediments and Water Quality ................................................................................ 4-25 
	4.4.2.1 Region of Influence ................................................................................. 4-25 
	4.4.2.2 Impacts of Other Actions ........................................................................ 4-26 
	4.4.2.3 Impacts of the Proposed Action That May Contribute to Cumulative Impacts ................................................................................................... 4-26 
	4.4.3 Marine Habitats ..................................................................................................... 4-27 
	4.4.3.1 Region of Influence ................................................................................. 4-27 
	4.4.3.2 Impacts of Other Actions ........................................................................ 4-28 
	4.4.3.3 Impacts of the Proposed Action That May Contribute to Cumulative Impacts ................................................................................................... 4-28 
	4.4.4 Marine Vegetation ................................................................................................. 4-29 
	4.4.4.1 Region of Influence ................................................................................. 4-29 
	4.4.4.2 Impacts of Other Actions ........................................................................ 4-29 
	4.4.4.3 Impacts of the Proposed Action That May Contribute to Cumulative Impacts ................................................................................................... 4-29 
	4.4.5 Marine Invertebrates ............................................................................................. 4-29 
	4.4.5.1 Region of Influence ................................................................................. 4-29 
	4.4.5.2 Resource Trends ..................................................................................... 4-30 
	4.4.5.3 Impacts of Other Actions ........................................................................ 4-30 
	4.4.5.4 Impacts of the Proposed Action That May Contribute to Cumulative Impacts ................................................................................................... 4-30 
	4.4.6 Marine Fishes ......................................................................................................... 4-31 
	4.4.6.1 Region of Influence ................................................................................. 4-31 
	4.4.6.2 Resource Trends ..................................................................................... 4-31 
	4.4.6.3 Impacts of Other Actions ........................................................................ 4-31 
	4.4.6.4 Impacts of the Proposed Action That May Contribute to Cumulative Impacts ................................................................................................... 4-31 
	4.4.7 Marine Mammals................................................................................................... 4-32 
	4.4.7.1 Region of Influence ................................................................................. 4-32 
	4.4.7.2 Resource Trends ..................................................................................... 4-32 
	4.4.7.3 Impacts of Other Actions ........................................................................ 4-33 
	4.4.7.4 Impacts of the Proposed Action That May Contribute to Cumulative Impacts ................................................................................................... 4-38 
	4.4.8 Sea Turtles ............................................................................................................. 4-42 
	4.4.8.1 Region of Influence ................................................................................. 4-42 
	4.4.8.2 Impacts of Other Actions ........................................................................ 4-42 
	4.4.8.3 Impacts of the Proposed Action That May Contribute to Cumulative Impacts ................................................................................................... 4-44 
	4.4.8.4 Cumulative Impacts on Sea Turtles ........................................................ 4-45 
	4.4.9 Marine Birds .......................................................................................................... 4-46 
	4.4.9.1 Region of Influence ................................................................................. 4-46 
	4.4.9.2 Impacts of Other Actions ........................................................................ 4-46 
	4.4.9.3 Impacts of the Proposed Action That May Contribute to Cumulative Impacts ................................................................................................... 4-46 
	4.4.10 Cultural Resources ................................................................................................. 4-47 
	4.4.10.1 Region of Influence ................................................................................. 4-47 
	4.4.10.2 Impacts of Other Actions ........................................................................ 4-48 
	4.4.10.3 Impacts of the Proposed Action That May Contribute to Cumulative Impacts ................................................................................................... 4-48 
	4.4.11 Socioeconomic Resources ..................................................................................... 4-48 
	4.4.11.1 Region of Influence ................................................................................. 4-48 
	4.4.11.2 Impacts of Other Actions ........................................................................ 4-49 
	4.4.11.3 Impacts of the Proposed Action That May Contribute to Cumulative Impacts ................................................................................................... 4-49 
	4.4.12 Recreation .............................................................................................................. 4-49 
	4.4.13 Sea and Air Space................................................................................................... 4-50 
	4.4.14 Public Health and Safety ........................................................................................ 4-50 
	4.5 Summary of Cumulative Impacts ...................................................................................... 4-50 
	5 STANDARD OPERATING PROCEDURES AND MITIGATION .........................................5-1 
	5.1 Introduction ........................................................................................................................ 5-1 
	5.1.1 Standard Operating Procedures .............................................................................. 5-1 
	5.1.1.1 De-Conflicting Sea Space and Airspace .................................................... 5-2 
	5.1.1.2 Vessel Safety ............................................................................................. 5-2 
	5.1.1.3 Aircraft Safety ........................................................................................... 5-3 
	5.1.1.4 High-Energy Laser Safety .......................................................................... 5-3 
	5.1.1.5 Weapons Firing Safety .............................................................................. 5-3 
	5.1.1.6 Target Deployment and Retrieval Safety.................................................. 5-4 
	5.1.1.7 Sonic Booms ............................................................................................. 5-4 
	5.1.1.8 Unmanned Aerial System and Surface Vehicle Safety ............................. 5-4 
	5.1.1.9 Towed Target Safety ................................................................................. 5-5 
	5.1.1.10 Cultural Resources .................................................................................... 5-5 
	5.2 Mitigation ............................................................................................................................ 5-6 
	5.2.1 Benefits of Mitigation .............................................................................................. 5-6 
	5.2.2 Compliance Initiatives.............................................................................................. 5-7 
	5.2.2.1 Protective Measures Assessment Protocol .............................................. 5-7 
	5.2.2.2 Monitoring, Research, and Reporting Initiatives ...................................... 5-7 
	5.2.2.3 Marine Species Research and Monitoring Programs ............................... 5-7 
	5.2.3 Mitigation Development Process ............................................................................ 5-8 
	5.2.3.1 At-Sea Procedural Mitigation Development ............................................ 5-9 
	5.2.3.2 Lookouts ................................................................................................. 5-10 
	5.2.3.3 Mitigation Zones ..................................................................................... 5-10 
	5.2.3.4 Implementing At-Sea Procedural Mitigation .......................................... 5-11 
	5.2.4 Practicality of Implementing Procedural Mitigation ............................................. 5-11 
	5.2.4.1 Mitigation Assessment Criteria .............................................................. 5-12 
	5.2.4.2 Factors Affecting Practicality .................................................................. 5-14 
	5.3 Proposed At-Sea Procedural Mitigation ........................................................................... 5-15 
	5.3.1 Environmental Awareness and Education ............................................................. 5-15 
	5.3.2 Acoustic Stressors .................................................................................................. 5-16 
	5.3.2.1 Weapons Firing Noise ............................................................................. 5-16 
	5.3.3 Explosive Stressors................................................................................................. 5-18 
	5.3.3.1 Explosive Medium- and Large-Caliber Projectiles .................................. 5-19 
	5.3.3.2 Explosive Missiles and Rockets ............................................................... 5-22 
	5.3.3.3 Explosive Bombs ..................................................................................... 5-25 
	5.3.4 Physical Disturbance and Strike Stressors ............................................................. 5-27 
	5.3.4.1 Vessel Movement ................................................................................... 5-27 
	5.3.4.2 Small-, Medium-, and Large-Caliber Non-Explosive Practice Munitions 5-29 
	5.3.4.3 Non-Explosive Missiles and Rockets ....................................................... 5-31 
	5.3.4.4 Non-Explosive Bombs ............................................................................. 5-32 
	5.3.5 Vehicle Launch Activities at San Nicolas Island ..................................................... 5-34 
	5.3.5.1 Proposed Mitigation Measures for Vehicle Launch Activities at SNI ..... 5-34 
	5.3.5.2 Proposed Procedural Mitigations for Land-Based Activities .................. 5-36 
	5.3.5.3 2016 U.S. Fish and Wildlife Service Biological Opinion Mitigations for  Activities at Naval Base Ventura County Point Mugu (8-8-15-F-5R) ...... 5-36 
	5.3.5.4 2012 U.S. Fish and Wildlife Service Biological Opinion for the Construction  and Operation of a Directed Energy Test Site at Naval Base Ventura County, San Nicolas Island, Ventura County, California (8-8-12-F-28) ... 5-41 
	5.3.5.5 2014 U.S. Fish and Wildlife Service Biological Opinion for the  Countermeasures Testing and Training Program at Naval Base Ventura County, California (Point Mugu and San Nicolas Island) (8-8-13-F-47) .. 5-42 
	5.3.5.6 2001 U.S. Fish and Wildlife Service Biological Opinion for Activities on  San Nicolas Island, California (1-8-01-F-14) ............................................ 5-44 
	5.3.6 Measures Considered but Eliminated ................................................................... 5-45 
	5.3.6.1 Limiting the Number and Size of Explosives ........................................... 5-45 
	5.3.6.2 Geographic Mitigation ............................................................................ 5-45 
	5.3.6.3 Thermal Detection Systems .................................................................... 5-55 
	5.3.6.4 Additional Reporting Requirements ....................................................... 5-57 
	5.4 Mitigation Summary ......................................................................................................... 5-58 
	6 OTHER REGULATORY CONSIDERATIONS ..................................................................6-1 
	6.1 Consistency with Other Applicable Federal, State, and Local Regulations, and Executive Orders ................................................................................................................................. 6-1 
	6.1.1 Coastal Zone Management Act Compliance ............................................................ 6-6 
	6.1.1.1 California Coastal Management Program ................................................ 6-6 
	6.1.2 Marine Protected Areas ........................................................................................... 6-7 
	6.1.2.1 National Parks ........................................................................................... 6-8 
	6.1.2.2 Marine Reserves ..................................................................................... 6-20 
	6.1.2.3 National Marine Sanctuaries .................................................................. 6-20 
	6.1.3 Magnuson-Stevens Fishery Conservation and Management Act .......................... 6-23 
	6.1.4 Executive Order 13175, Consultation and Coordination with Indian Tribal Governments .......................................................................................................... 6-24 
	6.1.4.1 Government-to-Government Consultation ............................................ 6-24 
	6.1.4.2 Assessment of Effects on Historic Properties ......................................... 6-26 
	6.2 Relationship Between Short-Term Use of the Environment and Maintenance and Enhancement of Long-Term Productivity ......................................................................... 6-27 
	6.3 Irreversible or Irretrievable Commitment of Resources ................................................... 6-28 
	6.4 Energy Requirements and Conservation Potential of Alternatives and Efficiency Initiatives .......................................................................................................................................... 6-28 
	7 PUBLIC INVOLVEMENT AND DISTRIBUTION .............................................................7-1 
	7.1 Project Website ................................................................................................................... 7-1 
	7.2 Scoping Period .................................................................................................................... 7-1 
	7.2.1 Public Scoping Notification ...................................................................................... 7-1 
	7.2.1.1 Notification Letters ................................................................................... 7-1 
	7.2.1.2 Postcard Mailers ....................................................................................... 7-9 
	7.2.1.3 Newspaper Advertisements ................................................................... 7-11 
	7.2.1.4 Press Releases ......................................................................................... 7-12 
	7.2.2 Public Scoping Meetings ........................................................................................ 7-19 
	7.2.2.1 Meetings Summary ................................................................................. 7-19 
	7.2.3 Public Scoping Comments ..................................................................................... 7-20 
	7.2.3.1 Testing and Training Activities ................................................................ 7-20 
	7.2.3.2 Draft Environmental Impact Statement/Overseas Environmental  Impact Statement Analysis ..................................................................... 7-20 
	7.2.3.3 Sediments and Water Quality ................................................................ 7-20 
	7.2.3.4 Air Quality ............................................................................................... 7-20 
	7.2.3.5 Marine Species ....................................................................................... 7-21 
	7.2.3.6 Mitigation ............................................................................................... 7-21 
	7.2.3.7 Fishes ...................................................................................................... 7-21 
	7.2.3.8 Public Health and Safety ......................................................................... 7-21 
	7.2.3.9 Cultural Resources and Historic Properties ............................................ 7-21 
	7.2.3.10 Cumulative Impacts ................................................................................ 7-21 
	7.2.3.11 Other ....................................................................................................... 7-22 
	7.3 Draft Environmental Impact Statement/Overseas Environmental Impact Statement  Public Review and Comment Period ................................................................................. 7-22 
	7.3.1 Notice of Availability of the Draft Environmental Impact Statement/Overseas Environmental Impact Statement.......................................................................... 7-22 
	7.3.1.1 Notification Letters ................................................................................. 7-22 
	7.3.1.2 Postcard Mailer....................................................................................... 7-31 
	7.3.1.3 Newspaper Advertisements ................................................................... 7-33 
	7.3.1.4 Press Releases ......................................................................................... 7-34 
	7.3.1.5 Subscriber Email Notification ................................................................. 7-34 
	7.3.2 Public Meetings ..................................................................................................... 7-34 
	7.3.3 Public Email and Voicemail System ....................................................................... 7-34 
	7.4 Distribution of the Draft Environmental Impact Statement/Overseas Environmental Impact Statement ............................................................................................................. 7-41 
	7.4.1 Federal Agencies .................................................................................................... 7-41 
	7.4.2 Information Repositories ....................................................................................... 7-41 
	7.5 Public Comments on the Draft Environmental Impact Statement/Overseas Environmental Impact Statement ............................................................................................................. 7-41 
	7.5.1 Testing and Training Activities ............................................................................... 7-42 
	7.5.2 Marine Species....................................................................................................... 7-42 
	7.5.3 Mitigation .............................................................................................................. 7-42 
	7.5.4 Public Health and Safety ........................................................................................ 7-42 
	7.5.5 Cultural Resources and Historic Properties ........................................................... 7-42 
	7.5.6 Other ...................................................................................................................... 7-43 
	7.6 Final Environmental Impact Statement/Overseas Environmental Impact Statement ..... 7-43 
	7.6.1 Notice of Availability of the Final Environmental Impact Statement/Overseas Environmental Impact Statement.......................................................................... 7-43 
	7.6.1.1 Notification Letters ................................................................................. 7-43 
	7.6.1.2 Postcards ................................................................................................ 7-44 
	7.6.1.3 Newspaper Advertisements ................................................................... 7-44 
	7.6.1.4 Press Release .......................................................................................... 7-44 
	7.6.1.5 Subscriber Email Notification ................................................................. 7-44 
	7.7 Distribution of the Final Environmental Impact Statement/Overseas Environmental Impact Statement ......................................................................................................................... 7-44 
	7.7.1 Federal Agencies .................................................................................................... 7-44 
	7.7.2 Information Repositories ....................................................................................... 7-44 
	7.8 Record of Decision ............................................................................................................ 7-44 
	7.8.1 Notice of Availability of the Record of Decision .................................................... 7-44 
	7.8.1.1 Notification Letters ................................................................................. 7-44 
	7.8.1.2 Postcards ................................................................................................ 7-45 
	7.8.1.3 Newspaper Advertisements ................................................................... 7-45 
	7.8.1.4 Press Release .......................................................................................... 7-45 
	7.8.1.5 Subscriber Email Notification ................................................................. 7-45 
	7.9 Distribution of the Record of Decision .............................................................................. 7-45 
	7.9.1 Federal Agencies .................................................................................................... 7-45 
	7.9.2 Information Repositories ....................................................................................... 7-45 
	7.10 Notification of National Marine Fisheries Service Proposed Rule ......................... 7-45 
	8 LIST OF PREPARERS .................................................................................................8-1 
	 
	  
	Appendices 
	APPENDIX A PMSR SCENARIO DESCRIPTIONS 
	APPENDIX B AIR QUALITY EMISSIONS CALCULATIONS AND RECORD OF NON-APPLICABILITY 
	APPENDIX C PREDICTED MARINE MAMMAL EFFECTS RESULTING FROM NAVY ACTIVITIES INVOLVING USE OF EXPLOSIVES AT OR NEAR THE OCEAN’S SURFACE 
	APPENDIX D STATISTICAL PROBABILITY ANALYSIS FOR ESTIMATING MILITARY EXPENDED MATERIAL AND DIRECT STRIKE IMPACTS 
	APPENDIX E UNDERWATER RANGE TO EFFECTS FOR EXPLOSIVES AT OR NEAR THE SURFACE IN THE POINT MUGU SEA RANGE 
	APPENDIX F FEDERAL REGISTER NOTICES 
	APPENDIX G AGENCY CORRESPONDENCE 
	APPENDIX H PUBLIC COMMENT RESPONSES 
	  
	List of Figures 
	1 PURPOSE AND NEED FOR THE PROPOSED ACTION  
	Figure 1 1: Point Mugu Sea Range Study Area ........................................................................................... 1-3 
	Figure 1 2: Naval Base Ventura County Point Mugu and Port Hueneme .................................................. 1-7 
	Figure 1 3: San Nicolas Island ..................................................................................................................... 1-9 
	Figure 1 4: National Environmental Policy Act Process ........................................................................... 1-12 
	2 DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES 
	There are no figures in this chapter. 
	3 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES 
	Figure 3.0-1: Relative Distribution of Commercial Vessel Traffic in the Point Mugu Sea Range  Study Area ............................................................................................................................. 3-7 
	Figure 3.0-2: Gun Blast and Projectile from a 5" 54/62 Navy Gun .......................................................... 3-16 
	3.1 AIR QUALITY 
	There are no figures in this section. 
	3.2 SEDIMENTS AND WATER QUALITY 
	Figure 3.2-1: Sediment Particle Size Comparison ................................................................................... 3.2-1 
	Figure 3.2-2: Water and Sediment Region of Influence Map ................................................................. 3.2-5 
	Figure 3.2-3: Sediment Quality for the West Coast Region .................................................................. 3.2-11 
	Figure 3.2-4: Point Mugu Sea Range Intersection with Southern California Bight ............................... 3.2-13 
	Figure 3.2-5: Stratum Boundaries in Bight’13 (Dodder et al., 2016) .................................................... 3.2-14 
	Figure 3.2-6: Water Quality Index for the West Coast Region ............................................................. 3.2-22 
	Figure 3.2-7: Areas of Special Biological Significance ........................................................................... 3.2-26 
	3.3 MARINE HABITATS 
	Figure 3.3-1: Bathymetry in the Region of Influence .............................................................................. 3.3-5 
	Figure 3.3-2: Average Annual Sea Surface Temperature in the Point Mugu Sea Range ........................ 3.3-6 
	Figure 3.3-3: Map of Shore Types and Bottom Substrate Composition in the Point Mugu Sea Range  Study Area .......................................................................................................................... 3.3-9 
	Figure 3.3-4: Map of Artificial Structures and Shipwrecks in the Point Mugu Sea Range Study Area . 3.3-12 
	3.4 MARINE VEGETATION 
	Figure 3.4-1: Kelp Canopy Density Around San Nicolas Island, 2018 ..................................................... 3.4-8 
	3.5 MARINE INVERTEBRATES 
	There are no figures in this section. 
	3.6 MARINE FISHES 
	Figure 3.6-1: Designated Steelhead Critical Habitat in the Vicinity of the PMSR Study Area .............. 3.6-16 
	3.7 MARINE MAMMALS 
	Figure 3.7-1: Composite Audiograms for Hearing Groups Likely Found in the Study Area .................. 3.7-16 
	Figure 3.7-2: Blue Whale Biologically Important Feeding Areas Identified in the Vicinity of the PMSR Study Area (per Calambokidis et al. 2015) ....................................................................... 3.7-32 
	Figure 3.7-3: Gray Whale Biologically Important Area Migration Corridors Identified in the Vicinity of the PMSR Study Area (per Calambokidis et al. 2015) ............................................................ 3.7-41 
	Figure 3.7-4: Humpback Whale Biologically Important Feeding Areas Identified in the Vicinity of the PMSR Study Area (per Calambokidis et al. 2015) ............................................................ 3.7-47 
	Figure 3.7-5 Humpback Whale Critical Habitat in the Vicinity of the PMSR Study Area ...................... 3.7-49 
	Figure 3.7-6: Morro Bay Harbor Porpoise Biologically Important Small and Resident Population Area Identified in the Vicinity of the PMSR Study Area (per Calambokidis et al. 2015) .......... 3.7-65 
	Figure 3.7-7: Southern Sea Otter Military Readiness Areas As Established by the 2016 NDAA ........... 3.7-95 
	3.8 SEA TURTLES 
	Figure 3.8-1: Dive Depth and Duration Summaries for Sea Turtle Species ............................................ 3.8-3 
	Figure 3.8-2: Generalized Dive Profiles and Activities Described for Sea Turtles ................................... 3.8-4 
	Figure 3.8-3: Composite Underwater Audiogram for Sea Turtles .......................................................... 3.8-5 
	Figure 3.8-4: Leatherback Sea Turtle Critical Habitat in the Study Area .............................................. 3.8-18 
	3.9 MARINE BIRDS 
	Figure 3.9-1: Seabird Density in Southern California Bight January 1999–2002 .................................... 3.9-6 
	Figure 3.9-2: Seabird Density in Southern California Bight May 1999–2002 ......................................... 3.9-7 
	Figure 3.9-3: Seabird Density in Southern California Bight September 1999–2002 ............................... 3.9-8 
	Figure 3.9-4: Sensitive Marine Bird Habitat on Point Mugu ................................................................. 3.9-12 
	Figure 3.9-5: Sensitive Marine Bird Nesting and Roosting Locations on San Nicolas Island ................ 3.9-14 
	3.10 CULTURAL RESOURCES 
	Figure 3.10-1: Areas of Potential Effect at NBVC Point Mugu .............................................................. 3.10-2 
	Figure 3.10-2: Areas of Potential Effect at San Nicolas Island .............................................................. 3.10-3 
	3.11 SOCIOECONOMIC RESOURCES 
	There are no figures in this section. 
	3.12 RECREATION 
	Figure 3.12-1: Location of Naval Base Ventura County and Point Mugu Beach ................................... 3.12-3 
	Figure 3.12-2: Location of the Channel Islands National Marine Sanctuary ........................................ 3.12-5 
	Figure 3.12-3: San Miguel Island ........................................................................................................... 3.12-6 
	3.13 SEA AND AIR SPACE 
	Figure 3.13-1: 2019 Automatic Identification System Snapshot PMSR Maritime Traffic ..................... 3.13-5 
	Figure 3.13-2: Point Mugu Sea Range 2017 Vessel Density .................................................................. 3.13-7 
	Figure 3.13-3: Point Mugu Sea Range Special Use Airspace ................................................................. 3.13-9 
	Figure 3.13-4: Federal Aviation Administration Publication Point Mugu Sea Range Special Use Airspace and National Airspace Routes ........................................................................................ 3.13-11 
	Figure 3.13-5: Control Area Extensions Through the PMSR ............................................................... 3.13-12 
	3.14 PUBLIC HEALTH AND SAFETY 
	There are no figures in this section. 
	4 CUMULATIVE IMPACTS 
	There are no figures in this chapter. 
	5 STANDARD OPERATING PROCEDURES AND MITIGATION 
	Figure 5.3-1: Typical Pinniped Haulout Monitoring Locations on SNI ..................................................... 5-38 
	Figure 5.3-2: Biologically Important Areas for Marine Mammals in the Study Area ............................... 5-48 
	Figure 5.3-3: Leatherback Sea Turtle Critical Habitat Within the Study Area ......................................... 5-54 
	6 OTHER REGULATORY CONSIDERATIONS 
	Figure 6.1-1: Marine Protected Areas Within the Point Mugu Sea Range Study Area ............................ 6-19 
	7 PUBLIC INVOLVEMENT AND DISTRIBUTION 
	Figure 7.2-1: Stakeholder Scoping Notification Letter ............................................................................... 7-6 
	Figure 7.2-2: Postcard Mailer for Scoping (Front and Back) .................................................................... 7-10 
	Figure 7.2-3: Newspaper Announcement of Scoping .............................................................................. 7-12 
	Figure 7.2-4: Command, Navy Region Southwest Press Release ............................................................. 7-13 
	Figure 7.2-5: Command, Navy Region Southwest Correction Press Release........................................... 7-15 
	Figure 7.2-6: Command, Navy Region Southwest Press Release Refresher ............................................ 7-17 
	Figure 7.3-1: Stakeholder Letter for the Notice of Availability of the Draft Environmental Impact Statement/Overseas Environmental Impact Statement ..................................................... 7-27 
	Figure 7.3-2: Postcard Mailer for the Draft Environmental Impact Statement/Overseas Environmental Impact Statement (Front and Back) .................................................................................... 7-32 
	Figure 7.3-3: Newspaper Announcement of the Availability of the Draft Environmental Impact Statement/Overseas Environmental Impact Statement ..................................................... 7-33 
	Figure 7.3-4: Press Release of the Draft Environmental Impact Statement/Overseas Environmental Impact Statement (April 24, 2020) ...................................................................................... 7-35 
	Figure 7.3-5: Press Release of the Draft Environmental Impact Statement/Overseas Environmental Impact Statement (May 15, 2020) ...................................................................................... 7-38 
	8 LIST OF PREPARERS 
	There are no figures in this chapter. 
	 
	List of Tables 
	1 PURPOSE AND NEED FOR THE PROPOSED ACTION  
	There are no tables in this chapter. 
	2 DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES 
	Table 2-1: Representative Baseline Flight and Vessel Operations and Usage of DE Systems, Targets,  and Munitions Compared to the Action Alternatives ......................................................... 2-11 
	Table 2-2: Representative Annual Operational Tempo for Baseline, No Action, and Action Alternatives1   ....................................................................................................................................... 2-14 
	3 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES 
	Table 3.0-1: Interpolated Ship-Hours from 2011 to 2015 Positional Records in the Study Area .............. 3-9 
	Table 3.0-2: Median Surface Ship Speeds for Southern California 2011–2015 ....................................... 3-10 
	Table 3.0-3: Representative Aircraft Sound Characteristics .................................................................... 3-12 
	Table 3.0-4: Sonic Boom Underwater Sound Levels Modeled for F/A-18 Hornet Supersonic Flight ...... 3-14 
	Table 3.0-5: Total Number of Aircraft Activity Within the Point Mugu Sea Range ................................. 3-14 
	Table 3.0-6: Example Weapons Noise ..................................................................................................... 3-15 
	Table 3.0-7: Explosive Sources Quantitatively Analyzed ......................................................................... 3-18 
	Table 3.0-8: Typical Air Explosive Munitions During Navy Activities ....................................................... 3-19 
	Table 3.0-9: Number of Directed Energy Events ...................................................................................... 3-21 
	Table 3.0-10: Representative Vessel Types, Lengths, and Speeds .......................................................... 3-22 
	Table 3.0-11: Number of Vessel Activity Within the Point Mugu Sea Range .......................................... 3-23 
	Table 3.0-12: Numbers of Military Expended Material in the Point Mugu Sea Range Under the Environmental Baseline, Alternative 1 (Preferred Alternative), and Alternative 2 ............ 3-23 
	Table 3.0-13: Representative Activities and Associated Stressors .......................................................... 3-27 
	3.1 AIR QUALITY 
	Table 3.1-1: National Ambient Air Quality Standards ............................................................................. 3.1-3 
	Table 3.1-2: De Minimis Thresholds for Conformity Determinations ..................................................... 3.1-6 
	Table 3.1-3: Estimated Annual Criteria Pollutant Emissions Under the Current Environmental Baseline Conditions1 ....................................................................................................................... 3.1-15 
	Table 3.1-4: Estimated Annual Greenhouse Gas Emissions Under the Current Environmental Baseline Conditions ........................................................................................................................ 3.1-15 
	Table 3.1-5: Estimated Net Change in Annual Air Pollutant Emissions from Testing and Training Activities in the South Central Coast Air Basin (Within 3 NM), Alternative 11 ................................ 3.1-17 
	Table 3.1-6: Estimated Annual Criteria Pollutant Emissions Produced Between 0 and 12 NM Under Alternative 11 ................................................................................................................... 3.1-18 
	Table 3.1-7: Estimated Annual Criteria Pollutant Emissions Produced Beyond 12 NM Under  Alternative 11 ................................................................................................................... 3.1-18 
	Table 3.1-8: Estimated Annual Greenhouse Gas Emissions Under Alternative 1 ................................. 3.1-19 
	Table 3.1-9: Estimated Net Change in Annual Air Pollutant Emissions from Testing and Training  Activities in the South Central Coast Air Basin (Within 3 NM), Alternative 2 .................. 3.1-20 
	Table 3.1-10: Estimated Annual Criteria Pollutant Emissions Produced Between 0 and 12 NM Under Alternative 21 ................................................................................................................... 3.1-21 
	Table 3.1-11: Estimated Annual Criteria Pollutant Emissions Produced Beyond 12 NM Under  Alternative 21 ................................................................................................................... 3.1-21 
	Table 3.1-12: Estimated Annual Greenhouse Gas Emissions Under Alternative 2 ............................... 3.1-22 
	3.2 SEDIMENTS AND WATER QUALITY 
	Table 3.2-1: Sediment Quality Criteria and Index, United States West Coast ...................................... 3.2-10 
	Table 3.2-2: Mean Concentrations of Sediment Contaminants in Geographic Subpopulations of the Southern California Bight ................................................................................................. 3.2-15 
	Table 3.2-3: Percent of Macro-Debris Found on Seafloor Habitats in the Southern California Bight .. 3.2-18 
	Table 3.2-4: Extent and Abundance of Microplastics Found on Seafloor Habitats in the Southern California Bight ................................................................................................................. 3.2-19 
	Table 3.2-5: Water Quality Criteria and Index, United States West Coast ........................................... 3.2-21 
	Table 3.2-6: Water Solubility of Common Explosives and Explosive Degradation Products ................ 3.2-33 
	Table 3.2-7: Failure and Low-Order Detonation Rates of Military Munitions ...................................... 3.2-35 
	Table 3.2-8: Constituents in Propellants, Fuels, and Initiators ............................................................. 3.2-36 
	Table 3.2-9: Major Components of Chaff ............................................................................................. 3.2-39 
	3.3 MARINE HABITATS 
	Table 3.3-1: Habitat Types Within the Point Mugu Sea Range Study Area ............................................ 3.3-2 
	Table 3.3-2: Summary of Stressors Analyzed for Marine Habitats from Testing and Training  Activities Within the PMSR .................................................................................................. 3.3-16 
	3.4 MARINE VEGETATION 
	Table 3.4-1: Major Groups of Vegetation in the Study Area .................................................................. 3.4-3 
	Table 3.4-2: Summary of Stressors Analyzed for Marine Vegetation from Testing and Training  Activities Within the Point Mugu Sea Range ....................................................................... 3.4-11 
	3.5 MARINE INVERTEBRATES 
	Table 3.5-1: Common Taxonomic Groups of Marine Invertebrates in the Point Mugu Sea Range  Study Area .......................................................................................................................... 3.5-9 
	Table 3.5-2: Summary of Stressors Analyzed for Marine Invertebrates from Navy Testing and  Training Activities Within the PMSR .................................................................................... 3.5-19 
	3.6 MARINE FISHES 
	Table 3.6-1: Common Taxonomic Groups of Fishes in the Point Mugu Sea Range Study Area ........... 3.6-12 
	Table 3.6-2: Summary of Stressors Analyzed for Marine Fishes from Testing and Training Activities Within the Study Area .......................................................................................................... 3.6-20 
	3.7 MARINE MAMMALS 
	Table 3.7-1: Marine Mammals Within the Point Mugu Sea Range Study Area ...................................... 3.7-5 
	Table 3.7-2: Species Within Marine Mammal Hearing Groups Likely Found in the PMSR Study Area 3.7-14 
	Table 3.7-3: Summary of Stressors Assessed for Potential Marine Mammal Impacts Associated  with the Same or Similar Testing and Training Activities ............................................... 3.7-121 
	3.8 SEA TURTLES 
	Table 3.8-1: Current Regulatory Status and Presence of Endangered Species Act-Listed  Sea Turtle  in the Study Area ............................................................................................................. 3.8-10 
	Table 3.8-2: Summary of Stressors Analyzed, Impacts, and ESA Determinations for Leatherback, Loggerhead, and Green Sea Turtles from Testing and Training Activities Within the Point Mugu Sea Range ..................................................................................................... 3.8-30 
	Table 3.8-3: Criteria to Quantitatively Assess Non-Auditory Injury due to Underwater Explosions .... 3.8-39 
	Table 3.8-4: TTS and PTS Peak Pressure Thresholds Derived for Sea Turtles Exposed to Impulsive  Sounds .............................................................................................................................. 3.8-40 
	3.9 MARINE BIRDS 
	Table 3.9-1: Federally and State Listed Marine Birds Within the Study Area......................................... 3.9-3 
	Table 3.9-2: Bird Densities per Square Mile for Surveyed Areas within the PMSR ................................ 3.9-9 
	Table 3.9-3: Summary of Stressors Analyzed for Marine Birds from Testing and Training Activities  Within the PMSR .................................................................................................................. 3.9-18 
	3.10 CULTURAL RESOURCES 
	Table 3.10-1: Cultural Resources within the APE on SNI .................................................................... 3.10-11 
	Table 3.10-2: Summary of Stressors Analyzed for Cultural Resources from Testing and  Training Activities within the Study Area ........................................................................... 3.10-14 
	3.11 SOCIOECONOMIC RESOURCES 
	Table 3.11-1: Regional Commercial Fishing Poundage and Value (2019) ............................................ 3.11-4 
	Table 3.11-2: Total Recreational Fish Catches in the Central, Channel, and South Districts (2019) .... 3.11-4 
	3.12 RECREATION 
	There are no tables in this section. 
	3.13 SEA AND AIR SPACE 
	Table 3.13-1: Baseline Navy and Commercial Vessel Events on the Sea Range ................................... 3.13-4 
	3.14 PUBLIC HEALTH AND SAFETY 
	There are no tables in this section. 
	4 CUMULATIVE IMPACTS 
	Table 4.2-1: Past, Present, and Reasonably Foreseeable Actions ............................................................. 4-4 
	Table 4.2-2: Ocean Pollution and Ecosystem Alteration Trends ............................................................. 4-20 
	5 STANDARD OPERATING PROCEDURES AND MITIGATION 
	Table 5.3-1: Procedural Mitigation for Weapons Firing Noise ................................................................ 5-18 
	Table 5.3-2: Procedural Mitigation for Explosive Medium- and Large-Caliber Projectiles ...................... 5-20 
	Table 5.3-3: Procedural Mitigation for Explosive Missiles and Rockets .................................................. 5-23 
	Table 5.3-4: Procedural Mitigation for Explosive Bombs ......................................................................... 5-26 
	Table 5.3-5: Procedural Mitigation for Vessel Movement ....................................................................... 5-28 
	Table 5.3-6: Procedural Mitigation for Small-, Medium-, and Large-Caliber Non- Explosive Practice Munitions ............................................................................................................................ 5-30 
	Table 5.3-7: Procedural Mitigation for Non-Explosive Missiles and Rockets .......................................... 5-31 
	Table 5.3-8: Procedural Mitigation for Non-Explosive Bombs ................................................................. 5-33 
	Table 5.3-9: Proposed Procedural Mitigation for Vehicle Launch Activities on SNI ................................ 5-35 
	Table 5.3-10: Procedural Mitigation for Point Mugu Beach Launch Operations and Associated  Activities .............................................................................................................................. 5-39 
	Table 5.3-11: Procedural Mitigation for Aircraft Operations and Support Activities .............................. 5-40 
	Table 5.3-12: Procedural Mitigation for Unmanned Aircraft Operations ................................................ 5-41 
	Table 5.3-13: Procedural Mitigation for Directed Energy Activities on SNI ............................................. 5-42 
	Table 5.3-14: Procedural Mitigation for Countermeasures Operations (including CIWS, Small Arms, and Lasers and Directed Energy) at NBVC Point Mugu and SNI ................................................ 5-43 
	Table 5.3-15: Procedural Mitigation for Vehicle Launches on SNI .......................................................... 5-44 
	Table 5.4-1: Summary of At-Sea Procedural Mitigation .......................................................................... 5-58 
	Table 5.4-2: Summary of Land-Based Procedural Mitigation .................................................................. 5-59 
	6 OTHER REGULATORY CONSIDERATIONS 
	Table 6.1-1: Summary of Environmental Compliance for the Proposed Action ........................................ 6-2 
	Table 6.1-2: Marine Protected Areas Within the Point Mugu Sea Range Study Area ............................. 6-10 
	7 PUBLIC INVOLVEMENT AND DISTRIBUTION 
	Table 7.2-1: Entities that Received the Scoping Notification Letter .......................................................... 7-2 
	Table 7.2-2: Newspaper Publications of Scoping Meetings ..................................................................... 7-11 
	Table 7.2-3: Summary of Scoping Meetings ............................................................................................ 7-19 
	Table 7.3-1: Entities that Received the Draft Supplemental Environmental Impact Statement/ Overseas Environmental Impact Statement Notification Letter ........................................ 7-23 
	Table 7.3-2: Newspaper Announcements of the Availability of the Draft Environmental Impact Statement/Overseas Environmental Impact Statement ..................................................... 7-33 
	Table 7.4-1: Information Repositories ..................................................................................................... 7-41 
	8 LIST OF PREPARERS 
	There are no tables in this chapter. 


