
Guam and CNMI Military Relocation  Final EIS (July 2010) 

VOLUME 3: MARINE CORPS – TINIAN i  

Guam and CNMI Military Relocation EIS 
Volume 3: Marine Corps Relocation – Training on Tinian 

 

Table of Contents 

CHAPTER 1. PURPOSE OF AND NEED FOR ACTIONS .............................................................. 1-1 

1.1 INTRODUCTION ....................................................................................................................... 1-1 
1.2 PURPOSE AND NEED ............................................................................................................... 1-3 

1.2.1 Availability ................................................................................................................ 1-3 
1.2.2 Proximity ................................................................................................................... 1-4 
1.2.3 Reliability of Access to Training Resources ............................................................. 1-4 
1.2.4 Additional Considerations ......................................................................................... 1-5 
1.2.5 Training Activities ..................................................................................................... 1-6 

CHAPTER 2. PROPOSED ACTION AND ALTERNATIVES ......................................................... 2-1 

2.1 OVERVIEW .............................................................................................................................. 2-1 
2.1.1 Background ............................................................................................................... 2-1 

2.1.1.1 Existing Training ....................................................................................... 2-1 
2.1.1.2 Planned Enhancements to Existing Training Operations (MIRC 

EIS/OEIS) ................................................................................................. 2-4 
2.1.1.3 Capabilities That Are Not in the Proposed Action .................................... 2-6 

2.1.2 Organization of the Chapter ...................................................................................... 2-6 
2.2 ALTERNATIVES ANALYSIS METHODOLOGY ........................................................................... 2-7 

2.2.1 Step 1 Requirements Analysis ................................................................................... 2-7 
2.2.2 Step 2 Site Alternatives ............................................................................................. 2-8 
2.2.3 Step 3 Site-Specific Planning Alternatives................................................................ 2-8 
2.2.4 Step 4 Selection of Alternatives Carried Forward for Analysis ................................ 2-8 

2.3 PROPOSED ACTION: FIRING TRAINING ................................................................................. 2-10 
2.3.1 Elements Common to All Ranges ........................................................................... 2-10 

2.3.1.1 Surface Danger Zones (SDZs) ................................................................. 2-10 
2.3.1.2 Activities within the Range Footprint ...................................................... 2-11 
2.3.1.3 Activities outside the Range Footprint .................................................... 2-11 

2.3.2 Proposed Firing Ranges........................................................................................... 2-11 
2.3.2.1 Rifle KD Range ....................................................................................... 2-11 
2.3.2.2 Automated Combat Pistol/MP Firearms Qualification Course ............... 2-12 
2.3.2.3 Platoon Battle Course .............................................................................. 2-12 
2.3.2.4 Field Firing Range ................................................................................... 2-12 

2.3.3 Range Operations .................................................................................................... 2-13 
2.3.3.1 Range Use ................................................................................................ 2-13 
2.3.3.2 Transportation .......................................................................................... 2-14 
2.3.3.3 Typical Operating Scenario for Proposed Range Training Evolution 

on Tinian ................................................................................................. 2-14 
2.3.4 Supporting Activities ............................................................................................... 2-17 

2.3.4.1 Security, Range Flags, and SDZ Observation Points .............................. 2-17 



Guam and CNMI Military Relocation  Final EIS (July 2010) 

VOLUME 3: MARINE CORPS – TINIAN ii  

2.3.4.2 Storage ..................................................................................................... 2-17 
2.3.4.3 Emergency Services................................................................................. 2-17 
2.3.4.4 Civilian Range Access, Security, and Safety ........................................... 2-18 

2.3.5 Range Training Area Management ......................................................................... 2-19 
2.3.5.1 Range Maintenance ................................................................................. 2-19 
2.3.5.2 Environmental Protection ........................................................................ 2-20 

2.4 PROPOSED ACTION: AIRSPACE ............................................................................................. 2-22 
2.5 ALTERNATIVES ..................................................................................................................... 2-24 

2.5.1 Alternative 1 (Preferred Alternative) ...................................................................... 2-24 
2.5.2 Alternative 2 ............................................................................................................ 2-24 
2.5.3 Alternative 3 ............................................................................................................ 2-27 
2.5.4 No-Action Alternative ............................................................................................. 2-27 

CHAPTER 3. GEOLOGICAL AND SOIL RESOURCES ................................................................ 3-1 

3.1 AFFECTED ENVIRONMENT ...................................................................................................... 3-1 
3.1.1 Definition of Resource .............................................................................................. 3-1 
3.1.2 Tinian ........................................................................................................................ 3-1 

3.1.2.1 Topography ................................................................................................ 3-1 
3.1.2.2 Geologic Units ........................................................................................... 3-2 
3.1.2.3 Soils ........................................................................................................... 3-5 
3.1.2.4 Geologic Hazards and Seismicity ............................................................ 3-10 

3.2 ENVIRONMENTAL CONSEQUENCES ...................................................................................... 3-12 
3.2.1 Approach to Analysis .............................................................................................. 3-12 

3.2.1.1 Methodology ............................................................................................ 3-12 
3.2.1.2 Determination of Significance ................................................................. 3-13 
3.2.1.3 Issues Identified During Public Scoping Process .................................... 3-14 

3.2.2 Alternative 1 (Preferred Alternative) ...................................................................... 3-14 
3.2.2.1 Tinian ....................................................................................................... 3-14 
3.2.2.2 Summary of Alternative 1 Impacts .......................................................... 3-17 
3.2.2.3 Alternative 1 Proposed Mitigation Measures .......................................... 3-17 

3.2.3 Alternative 2 ............................................................................................................ 3-17 
3.2.3.1 Tinian ....................................................................................................... 3-17 
3.2.3.2 Summary of Alternative 2 Impacts .......................................................... 3-17 
3.2.3.3 Alternative 2 Proposed Mitigation Measures .......................................... 3-18 

3.2.4 Alternative 3 ............................................................................................................ 3-18 
3.2.4.1 Tinian ....................................................................................................... 3-18 
3.2.4.2 Summary of Alternative 3 Impacts .......................................................... 3-18 
3.2.4.3 Alternative 3 Proposed Mitigation Measures .......................................... 3-19 

3.2.5 No-Action Alternative ............................................................................................. 3-19 
3.2.6 Summary of Impacts ............................................................................................... 3-19 
3.2.7 Summary of Proposed Mitigation Measures ........................................................... 3-22 

CHAPTER 4. WATER RESOURCES ................................................................................................. 4-1 

4.1 AFFECTED ENVIRONMENT ...................................................................................................... 4-1 
4.1.1 Definition of Resource .............................................................................................. 4-1 
4.1.2 Tinian ........................................................................................................................ 4-1 



Guam and CNMI Military Relocation  Final EIS (July 2010) 

VOLUME 3: MARINE CORPS – TINIAN iii  

4.1.2.1 Surface Water/Stormwater ......................................................................... 4-1 
4.1.2.2 Groundwater .............................................................................................. 4-5 
4.1.2.3 Nearshore Waters....................................................................................... 4-8 
4.1.2.4 Wetlands .................................................................................................. 4-11 

4.2 ENVIRONMENTAL CONSEQUENCES ...................................................................................... 4-15 
4.2.1 Approach to Analysis .............................................................................................. 4-15 

4.2.1.1 Methodology ............................................................................................ 4-15 
4.2.1.2 Determination of Significance ................................................................. 4-18 
4.2.1.3 Issues Identified During Public Scoping Process .................................... 4-18 

4.2.2 Alternative 1 (Preferred Alternative) ...................................................................... 4-18 
4.2.2.1 Tinian ....................................................................................................... 4-19 
4.2.2.2 Summary of Alternative 1 Impacts .......................................................... 4-24 
4.2.2.3 Alternative 1 Proposed Mitigation Measures .......................................... 4-25 

4.2.3 Alternative 2 ............................................................................................................ 4-25 
4.2.3.1 Tinian ....................................................................................................... 4-25 
4.2.3.2 Summary of Alternative 2 Impacts .......................................................... 4-27 
4.2.3.3 Alternative 2 Proposed Mitigation Measures .......................................... 4-28 

4.2.4 Alternative 3 ............................................................................................................ 4-28 
4.2.4.1 Tinian ....................................................................................................... 4-28 
4.2.4.2 Summary of Alternative 3 Impacts .......................................................... 4-30 
4.2.4.3 Alternative 3 Proposed Mitigation Measures .......................................... 4-31 

4.2.5 No-Action Alternative ............................................................................................. 4-31 
4.2.5.1 Surface Water/Stormwater ....................................................................... 4-31 
4.2.5.2 Groundwater ............................................................................................ 4-31 
4.2.5.3 Nearshore Waters..................................................................................... 4-32 
4.2.5.4 Wetlands .................................................................................................. 4-32 

4.2.6 Summary of Impacts ............................................................................................... 4-32 
4.2.7 Summary of Proposed Mitigation Measures ........................................................... 4-34 

4.3 LEAST ENVIRONMENTALLY DAMAGING PRACTICABLE ALTERNATIVE (LEDPA) .............. 4-34 
4.3.1 Alternatives Comparison Summary ........................................................................ 4-35 

4.3.1.1 Alternative 1 (Preferred) .......................................................................... 4-35 
4.3.1.2 Alternative 2 (LEDPA) ............................................................................ 4-36 
4.3.1.3 Alternative 3 ............................................................................................ 4-36 

4.3.2 Conclusion ............................................................................................................... 4-36 

CHAPTER 5. AIR QUALITY .............................................................................................................. 5-1 

5.1 AFFECTED ENVIRONMENT ...................................................................................................... 5-1 
5.1.1 Definition of Resource .............................................................................................. 5-1 
5.1.2 Tinian ........................................................................................................................ 5-2 
5.1.3 Greenhouse Gas Emissions ....................................................................................... 5-3 

5.2 ENVIRONMENTAL CONSEQUENCES ........................................................................................ 5-4 
5.2.1 Approach to Analysis ................................................................................................ 5-4 

5.2.1.1 Methodology .............................................................................................. 5-4 
5.2.1.2 Determination of Significance ................................................................... 5-6 
5.2.1.3 Issues Identified During Public Scoping Process ...................................... 5-6 

5.2.2 Alternative 1 (Preferred Alternative) ........................................................................ 5-6 



Guam and CNMI Military Relocation  Final EIS (July 2010) 

VOLUME 3: MARINE CORPS – TINIAN iv  

5.2.2.1 Tinian ......................................................................................................... 5-6 
5.2.2.2 Summary of Alternative 1 Impacts ............................................................ 5-7 
5.2.2.3 Alternative 1 Proposed Mitigation Measures ............................................ 5-8 

5.2.3 Alternative 2 .............................................................................................................. 5-8 
5.2.3.1 Tinian ......................................................................................................... 5-8 
5.2.3.2 Summary of Alternative 2 Impacts ............................................................ 5-8 
5.2.3.3 Alternative 2 Proposed Mitigation Measures ............................................ 5-8 

5.2.4 Alternative 3 .............................................................................................................. 5-9 
5.2.4.1 Tinian ......................................................................................................... 5-9 
5.2.4.2 Summary of Alternative 3 Impacts ............................................................ 5-9 
5.2.4.3 Alternative 3 Proposed Mitigation Measures ............................................ 5-9 

5.2.5 No-Action Alternative ............................................................................................... 5-9 
5.2.6 Summary of Impacts ............................................................................................... 5-10 
5.2.7 Summary of Proposed Mitigation Measures ........................................................... 5-10 

CHAPTER 6. NOISE ............................................................................................................................. 6-1 

6.1 AFFECTED ENVIRONMENT ...................................................................................................... 6-1 
6.1.1 Definition of Resource .............................................................................................. 6-1 

6.1.1.1 Frequency Weighting................................................................................. 6-2 
6.1.1.2 Noise Metrics ............................................................................................. 6-2 
6.1.1.3 Noise Standards and Guidelines ................................................................ 6-3 

6.1.2 Tinian ........................................................................................................................ 6-5 
6.2 ENVIRONMENTAL CONSEQUENCES ........................................................................................ 6-6 

6.2.1 Approach to Analysis ................................................................................................ 6-6 
6.2.1.1 Methodology .............................................................................................. 6-6 
6.2.1.2 Determination of Significance ................................................................... 6-7 
6.2.1.3 Issues Identified During Public Scoping Process ...................................... 6-7 

6.2.2 Alternative 1 (Preferred Alternative) ........................................................................ 6-7 
6.2.2.1 Tinian ......................................................................................................... 6-7 
6.2.2.2 Summary of Alternative 1 Impacts .......................................................... 6-10 
6.2.2.3 Alternative 1 Proposed Mitigation Measures .......................................... 6-13 

6.2.3 Alternative 2 ............................................................................................................ 6-13 
6.2.3.1 Tinian ....................................................................................................... 6-13 
6.2.3.2 Summary of Alternative 2 Impacts .......................................................... 6-13 
6.2.3.3 Alternative 2 Proposed Mitigation Measures .......................................... 6-13 

6.2.4 Alternative 3 ............................................................................................................ 6-16 
6.2.4.1 Tinian ....................................................................................................... 6-16 
6.2.4.2 Summary of Alternative 3 Impacts .......................................................... 6-16 
6.2.4.3 Alternative 3 Proposed Mitigation Measures .......................................... 6-16 

6.2.5 No-Action Alternative ............................................................................................. 6-16 
6.2.5.1 Summary of Impacts ................................................................................ 6-19 

6.2.6 Summary of Proposed Mitigation Measures ........................................................... 6-19 

CHAPTER 7. AIRSPACE ..................................................................................................................... 7-1 

7.1 AFFECTED ENVIRONMENT ...................................................................................................... 7-1 
7.1.1 Definition of Resource .............................................................................................. 7-1 



Guam and CNMI Military Relocation  Final EIS (July 2010) 

VOLUME 3: MARINE CORPS – TINIAN v  

7.1.2 Tinian ........................................................................................................................ 7-1 
7.1.2.1 North .......................................................................................................... 7-1 
7.1.2.2 South .......................................................................................................... 7-3 

7.1.3 Other .......................................................................................................................... 7-3 
7.1.3.1 Military Air Traffic on Farallon de Medinilla ........................................... 7-3 
7.1.3.2 Civilian Air Traffic on Farallon de Medinilla ........................................... 7-3 

7.2 ENVIRONMENTAL CONSEQUENCES ........................................................................................ 7-3 
7.2.1 Approach to Analysis ................................................................................................ 7-3 

7.2.1.1 Methodology .............................................................................................. 7-3 
7.2.1.2 Determination of Significance ................................................................... 7-4 
7.2.1.3 Issues Identified during Public Scoping Process ....................................... 7-4 

7.2.2 Alternative 1 (Preferred Alternative) ........................................................................ 7-4 
7.2.2.1 Tinian ......................................................................................................... 7-4 
7.2.2.2 Summary of Alternative 1 Impacts ............................................................ 7-5 
7.2.2.3 Alternative 1 Proposed Mitigation Measures ............................................ 7-5 

7.2.3 Alternative 2 .............................................................................................................. 7-5 
7.2.3.1 Tinian ......................................................................................................... 7-5 
7.2.3.2 Summary of Alternative 2 Impacts ............................................................ 7-5 
7.2.3.3 Alternative 2 Proposed Mitigation Measures ............................................ 7-5 

7.2.4 Alternative 3 .............................................................................................................. 7-5 
7.2.4.1 Tinian ......................................................................................................... 7-5 
7.2.4.2 Summary of Alternative 3 Impacts ............................................................ 7-5 
7.2.4.3 Alternative 3 Proposed Mitigation Measures ............................................ 7-6 

7.2.5 No-Action Alternative ............................................................................................... 7-6 
7.2.6 Summary of Impacts ................................................................................................. 7-6 
7.2.7 Summary of Proposed Mitigation Measures ............................................................. 7-6 

CHAPTER 8. LAND AND SUBMERGED LAND USE .................................................................... 8-1 

8.1 AFFECTED ENVIRONMENT ...................................................................................................... 8-1 
8.1.1 Definition of Resource .............................................................................................. 8-1 
8.1.2 Tinian ........................................................................................................................ 8-1 

8.1.2.1 CNMI DoD Land Lease and Management ................................................ 8-2 
8.1.2.2 CNMI Submerged Lands Ownership and Management ............................ 8-2 
8.1.2.3 CNMI Land Use ........................................................................................ 8-4 
8.1.2.4 Coastal Zones ............................................................................................ 8-4 
8.1.2.5 Tinian Land and Submerged Lands Ownership ........................................ 8-5 
8.1.2.6 Tinian Areas of Particular Concern ........................................................... 8-7 
8.1.2.7 Military Use Outside of the MLA ........................................................... 8-13 

8.2 ENVIRONMENTAL CONSEQUENCES ...................................................................................... 8-13 
8.2.1 Approach to Analysis .............................................................................................. 8-13 

8.2.1.1 Methodology ............................................................................................ 8-13 
8.2.1.2 Issues Identified During Public Scoping Process .................................... 8-14 

8.2.2 Alternative 1 (Preferred Alternative) ...................................................................... 8-15 
8.2.2.1 Tinian ....................................................................................................... 8-15 
8.2.2.2 Summary of Alternative 1 Impacts .......................................................... 8-18 
8.2.2.3 Alternative 1 Proposed Mitigation Measures .......................................... 8-18 



Guam and CNMI Military Relocation  Final EIS (July 2010) 

VOLUME 3: MARINE CORPS – TINIAN vi  

8.2.3 Alternative 2 ............................................................................................................ 8-18 
8.2.3.1 Tinian ....................................................................................................... 8-18 
8.2.3.2 Summary of Alternative 2 Impacts .......................................................... 8-19 
8.2.3.3 Alternative 2 Proposed Mitigation Measures .......................................... 8-19 

8.2.4 Alternative 3 ............................................................................................................ 8-20 
8.2.4.1 Tinian ....................................................................................................... 8-20 
8.2.4.2 Summary of Alternative 3 Impacts .......................................................... 8-20 
8.2.4.3 Alternative 3 Proposed Mitigation Measures .......................................... 8-21 

8.2.5 No-Action Alternative ............................................................................................. 8-21 
8.2.6 Summary of Impacts ............................................................................................... 8-21 
8.2.7 Summary of Proposed Mitigation Measures ........................................................... 8-22 

CHAPTER 9. RECREATIONAL RESOURCES ............................................................................... 9-1 

9.1 AFFECTED ENVIRONMENT ...................................................................................................... 9-1 
9.1.1 Definition of Resource .............................................................................................. 9-1 
9.1.2 Tinian ........................................................................................................................ 9-1 

9.1.2.1 North .......................................................................................................... 9-3 
9.1.2.2 Central ....................................................................................................... 9-3 
9.1.2.3 South .......................................................................................................... 9-3 

9.2 ENVIRONMENTAL CONSEQUENCES ........................................................................................ 9-4 
9.2.1 Approach to Analysis ................................................................................................ 9-4 

9.2.1.1 Methodology .............................................................................................. 9-4 
9.2.1.2 Determination of Significance ................................................................... 9-4 
9.2.1.3 Issues Identified during Public Scoping Process ....................................... 9-4 

9.2.2 Alternative 1 (Preferred Alternative) ........................................................................ 9-5 
9.2.2.1 Tinian ......................................................................................................... 9-5 
9.2.2.2 Summary of Alternative 1 Impacts ............................................................ 9-6 
9.2.2.3 Alternative 1 Proposed Mitigation Measures ............................................ 9-6 

9.2.3 Alternative 2 .............................................................................................................. 9-6 
9.2.3.1 Tinian ......................................................................................................... 9-6 
9.2.3.2 Summary of Alternative 2 Impacts ............................................................ 9-7 
9.2.3.3 Alternative 2 Proposed Mitigation Measures ............................................ 9-7 

9.2.4 Alternative 3 .............................................................................................................. 9-7 
9.2.4.1 Tinian ......................................................................................................... 9-7 
9.2.4.2 Summary of Alternative 3 Impacts ............................................................ 9-7 
9.2.4.3 Alternative 3 Proposed Mitigation Measures ............................................ 9-8 

9.2.5 No-Action Alternative ............................................................................................... 9-8 
9.2.6 Summary of Impacts ................................................................................................. 9-8 
9.2.7 Summary of Proposed Mitigation Measures ............................................................. 9-8 

CHAPTER 10. TERRESTRIAL BIOLOGICAL RESOURCES ...................................................... 10-1 

10.1 AFFECTED ENVIRONMENT .................................................................................................... 10-1 
10.1.1 Definition of Resource ............................................................................................ 10-1 
10.1.2 Tinian ...................................................................................................................... 10-1 

10.1.2.1 Vegetation Communities ......................................................................... 10-1 
10.1.2.2 Wildlife - Native ...................................................................................... 10-4 



Guam and CNMI Military Relocation  Final EIS (July 2010) 

VOLUME 3: MARINE CORPS – TINIAN vii  

10.1.2.3 Wildlife – Non-Native ............................................................................. 10-6 
10.1.2.4 ESA-listed Species................................................................................... 10-7 
10.1.2.5 CNMI-Listed Species ............................................................................ 10-10 

10.2 ENVIRONMENTAL CONSEQUENCES .................................................................................... 10-11 
10.2.1 Approach to Analysis ............................................................................................ 10-11 

10.2.1.1 Methodology .......................................................................................... 10-11 
10.2.1.2 Determination of Significance ............................................................... 10-12 
10.2.1.3 Issues Identified during Public Scoping Process ................................... 10-13 

10.2.2 Alternative 1 (Preferred Alternative) .................................................................... 10-14 
10.2.2.1 Tinian ..................................................................................................... 10-14 
10.2.2.2 Summary of Alternative 1 Impacts ........................................................ 10-22 
10.2.2.3 Alternative 1 Proposed Mitigation Measures ........................................ 10-22 

10.2.3 Alternative 2 .......................................................................................................... 10-26 
10.2.3.1 Tinian ..................................................................................................... 10-26 
10.2.3.2 Summary of Alternative 2 Impacts ........................................................ 10-32 
10.2.3.3 Alternative 2 Proposed Mitigation Measures ........................................ 10-32 

10.2.4 Alternative 3 .......................................................................................................... 10-32 
10.2.4.1 Tinian ..................................................................................................... 10-32 
10.2.4.2 Summary of Alternative 3 Impacts ........................................................ 10-37 
10.2.4.3 Alternative 3 Proposed Mitigation Measures ........................................ 10-38 

10.2.5 No-Action Alternative ........................................................................................... 10-38 
10.2.6 Summary of Impacts ............................................................................................. 10-38 
10.2.7 Summary of Proposed Mitigation Measures ......................................................... 10-39 

CHAPTER 11. MARINE BIOLOGICAL RESOURCES .................................................................. 11-1 

11.1 AFFECTED ENVIRONMENT .................................................................................................... 11-1 
11.1.1 Definition of Resource ............................................................................................ 11-1 

11.1.1.1 Marine Flora, Invertebrates and Associated EFH .................................... 11-1 
11.1.1.2 Essential Fish Habitat .............................................................................. 11-1 
11.1.1.3 Special-Status Species ............................................................................. 11-2 
11.1.1.4 Non-native Species .................................................................................. 11-3 

11.1.2 Region of Influence ................................................................................................. 11-3 
11.1.3 Study Areas and Survey Methods ........................................................................... 11-3 
11.1.4 Tinian ...................................................................................................................... 11-4 

11.1.4.1 Marine Flora, Invertebrates, and Associated EFH ................................... 11-4 
11.1.4.2 Essential Fish Habitat .............................................................................. 11-9 
11.1.4.3 Special-Status Species ........................................................................... 11-15 
11.1.4.4 Non-native Species ................................................................................ 11-16 

11.2 ENVIRONMENTAL CONSEQUENCES .................................................................................... 11-17 
11.2.1 Approach to Analysis ............................................................................................ 11-17 

11.2.1.1 Methodology .......................................................................................... 11-17 
11.2.1.2 Determination of Significance ............................................................... 11-19 
11.2.1.3 Issues Identified during Public Scoping Process ................................... 11-21 

11.2.2 Alternative 1 (Preferred Alternative) .................................................................... 11-21 
11.2.2.1 Tinian ..................................................................................................... 11-21 

Construction ....................................................................................................... 11-21 



Guam and CNMI Military Relocation  Final EIS (July 2010) 

VOLUME 3: MARINE CORPS – TINIAN viii  

Marine Flora, Invertebrates and Associated EFH ........................................... 11-22 
Essential Fish Habitat ..................................................................................... 11-22 
Special-Status Species .................................................................................... 11-22 
Non-native Species ......................................................................................... 11-22 

Operation ............................................................................................................ 11-22 
Marine Flora, Invertebrates and Associated EFH ........................................... 11-22 
Essential Fish Habitat ..................................................................................... 11-22 
Special-Status Species .................................................................................... 11-23 
Non-native Species ......................................................................................... 11-23 

11.2.2.2 Summary of Alternative 1 Impacts ........................................................ 11-23 
11.2.2.3 Alternative 1 Proposed Mitigation Measures ........................................ 11-24 

11.2.3 Alternative 2 .......................................................................................................... 11-24 
11.2.3.1 Tinian ..................................................................................................... 11-24 

Construction ....................................................................................................... 11-24 
Marine Flora, Invertebrates and Associated EFH. .......................................... 11-24 
Essential Fish Habitat ..................................................................................... 11-24 
Special-Status Species .................................................................................... 11-24 
Non-native Species ......................................................................................... 11-25 

Operation ............................................................................................................ 11-25 
Marine Flora, Invertebrates and Associated EFH ........................................... 11-25 
Essential Fish Habitat ..................................................................................... 11-25 
Special-Status Species .................................................................................... 11-25 
Non-native Species ......................................................................................... 11-26 

11.2.3.2 Summary of Alternative 2 Impacts ........................................................ 11-26 
11.2.3.3 Alternative 2 Proposed Mitigation Measures ........................................ 11-26 

11.2.4 Alternative 3 .......................................................................................................... 11-26 
11.2.4.1 Tinian ..................................................................................................... 11-26 
11.2.4.2 Summary of Alternative 3 Impacts ........................................................ 11-27 
11.2.4.3 Alternative 3 Proposed Mitigation Measures ........................................ 11-27 

11.2.5 No-Action Alternative ........................................................................................... 11-27 
11.2.6 Summary of Impacts ............................................................................................. 11-28 
11.2.7 Summary of Proposed Mitigation Measures ......................................................... 11-30 

CHAPTER 12. CULTURAL RESOURCES ........................................................................................ 12-1 

12.1 AFFECTED ENVIRONMENT .................................................................................................... 12-1 
12.1.1 Definition of Resource ............................................................................................ 12-1 

12.1.1.1 Regulatory Review .................................................................................. 12-1 
12.1.1.2 Research Methodology ............................................................................ 12-3 
12.1.1.3 Historical Overview ................................................................................. 12-4 

12.1.2 Tinian ...................................................................................................................... 12-8 
12.1.2.1 North ........................................................................................................ 12-9 
12.1.2.2 South ...................................................................................................... 12-12 

12.2 ENVIRONMENTAL CONSEQUENCES .................................................................................... 12-13 
12.2.1 Approach to Analysis ............................................................................................ 12-13 

12.2.1.1 Methodology .......................................................................................... 12-13 
12.2.1.2 Issues Identified During Public Scoping Process .................................. 12-16 

12.2.2 Alternative 1 (Preferred Alternative) .................................................................... 12-16 
12.2.2.1 Tinian ..................................................................................................... 12-17 



Guam and CNMI Military Relocation  Final EIS (July 2010) 

VOLUME 3: MARINE CORPS – TINIAN ix  

12.2.2.2 Summary of Alternative 1 Impacts ........................................................ 12-18 
12.2.2.3 Alternative 1 Potential Mitigation Measures ......................................... 12-18 

12.2.3 Alternative 2 .......................................................................................................... 12-19 
12.2.3.1 Tinian ..................................................................................................... 12-19 
12.2.3.2 Summary of Alternative 2 Impacts ........................................................ 12-21 
12.2.3.3 Alternative 2 Proposed Mitigation Measures ........................................ 12-22 

12.2.4 Alternative 3 .......................................................................................................... 12-22 
12.2.4.1 Tinian ..................................................................................................... 12-22 
12.2.4.2 Summary of Alternative 3 Impacts ........................................................ 12-25 
12.2.4.3 Alternative 3 Proposed Mitigation Measures ........................................ 12-25 

12.2.5 No-Action Alternative ........................................................................................... 12-26 
12.2.6 Summary of Impacts ............................................................................................. 12-26 
12.2.7 Summary of Proposed Mitigation Measures ......................................................... 12-26 

CHAPTER 13. VISUAL RESOURCES ............................................................................................... 13-1 

13.1 AFFECTED ENVIRONMENT .................................................................................................... 13-1 
13.1.1 Definition of Resource ............................................................................................ 13-1 
13.1.2 Tinian ...................................................................................................................... 13-1 

13.1.2.1 North ........................................................................................................ 13-3 
13.1.2.2 Central ..................................................................................................... 13-9 
13.1.2.3 South ...................................................................................................... 13-10 

13.2 ENVIRONMENTAL CONSEQUENCES .................................................................................... 13-14 
13.2.1 Approach to Analysis ............................................................................................ 13-14 

13.2.1.1 Methodology .......................................................................................... 13-14 
13.2.1.2 Determination of Significance ............................................................... 13-14 
13.2.1.3 Visual Characteristics of the Proposed Ranges ..................................... 13-14 
13.2.1.4 Issues Identified during Public Scoping Process ................................... 13-15 

13.2.2 Alternative 1 (Preferred Alternative) .................................................................... 13-15 
13.2.2.1 Tinian ..................................................................................................... 13-15 
13.2.2.2 Summary of Alternative 1 Impacts ........................................................ 13-16 
13.2.2.3 Alternative 1 Proposed Mitigation Measures ........................................ 13-16 

13.2.3 Alternative 2 .......................................................................................................... 13-16 
13.2.3.1 Tinian ..................................................................................................... 13-16 
13.2.3.2 Summary of Alternative 2 Impacts ........................................................ 13-17 
13.2.3.3 Alternative 2 Proposed Mitigation Measures ........................................ 13-17 

13.2.4 Alternative 3 .......................................................................................................... 13-17 
13.2.4.1 Tinian ..................................................................................................... 13-17 
13.2.4.2 Summary of Alternative 3 Impacts ........................................................ 13-18 
13.2.4.3 Alternative 3 Proposed Mitigation Measures ........................................ 13-18 

13.2.5 No-Action Alternative ........................................................................................... 13-18 
13.2.6 Summary of Impacts ............................................................................................. 13-18 
13.2.7 Summary of Proposed Mitigation Measures ......................................................... 13-19 

CHAPTER 14. ROADWAYS AND MARINE TRANSPORTATION .............................................. 14-1 

14.1 AFFECTED ENVIRONMENT .................................................................................................... 14-1 
14.1.1 Definition of Resource ............................................................................................ 14-1 



Guam and CNMI Military Relocation  Final EIS (July 2010) 

VOLUME 3: MARINE CORPS – TINIAN x  

14.1.2 Tinian ...................................................................................................................... 14-1 
14.1.2.1 Roads ....................................................................................................... 14-1 
14.1.2.2 Airport ..................................................................................................... 14-1 
14.1.2.3 Harbors .................................................................................................... 14-2 

14.2 ENVIRONMENTAL CONSEQUENCES ...................................................................................... 14-2 
14.2.1 Approach to Analysis .............................................................................................. 14-2 

14.2.1.1 Methodology ............................................................................................ 14-2 
14.2.1.2 Determination of Significance ................................................................. 14-2 
14.2.1.3 Issues Identified during Public Scoping Process ..................................... 14-2 

14.2.2 Alternative 1 (Preferred Alternative) ...................................................................... 14-4 
14.2.2.1 Tinian ....................................................................................................... 14-4 
14.2.2.2 Summary of Alternative 1 Impacts .......................................................... 14-5 
14.2.2.3 Alternative 1 Proposed Mitigation Measures .......................................... 14-5 

14.2.3 Alternative 2 ............................................................................................................ 14-5 
14.2.3.1 Tinian ....................................................................................................... 14-5 
14.2.3.2 Summary of Alternative 2 Impacts .......................................................... 14-5 
14.2.3.3 Alternative 2 Proposed Mitigation Measures .......................................... 14-6 

14.2.4 Alternative 3 ............................................................................................................ 14-6 
14.2.4.1 Tinian ....................................................................................................... 14-6 
14.2.4.2 Summary of Alternative 3 Impacts .......................................................... 14-6 
14.2.4.3 Alternative 3 Proposed Mitigation Measures .......................................... 14-7 

14.2.5 No-Action Alternative ............................................................................................. 14-7 
14.2.6 Summary of Impacts ............................................................................................... 14-7 
14.2.7 Summary of Proposed Mitigation Measures ........................................................... 14-7 

CHAPTER 15. UTILITIES ................................................................................................................... 15-1 

15.1 AFFECTED ENVIRONMENT .................................................................................................... 15-1 
15.1.1 Definition of Resource ............................................................................................ 15-1 
15.1.2 Tinian ...................................................................................................................... 15-1 

15.1.2.1 Power ....................................................................................................... 15-1 
15.1.2.2 Potable Water .......................................................................................... 15-2 
15.1.2.3 Wastewater .............................................................................................. 15-2 
15.1.2.4 Solid Waste .............................................................................................. 15-2 

15.2 ENVIRONMENTAL CONSEQUENCES ...................................................................................... 15-3 
15.2.1.1 Approach to Analysis .............................................................................. 15-3 

15.2.2 Alternative 1 (Preferred Alternative) ...................................................................... 15-3 
15.2.2.1 Tinian ....................................................................................................... 15-3 
15.2.2.2 Summary of Alternative 1 Impacts .......................................................... 15-5 
15.2.2.3 Alternative 1 Proposed Mitigation Measures .......................................... 15-5 

15.2.3 Alternative 2 ............................................................................................................ 15-5 
15.2.3.1 Tinian ....................................................................................................... 15-5 
15.2.3.2 Summary of Alternative 2 Impacts .......................................................... 15-5 
15.2.3.3 Alternative 2 Proposed Mitigation Measures .......................................... 15-6 

15.2.4 Alternative 3 ............................................................................................................ 15-6 
15.2.4.1 Tinian ....................................................................................................... 15-6 
15.2.4.2 Summary of Alternative 3 Impacts .......................................................... 15-6 



Guam and CNMI Military Relocation  Final EIS (July 2010) 

VOLUME 3: MARINE CORPS – TINIAN xi  

15.2.4.3 Alternative 3 Proposed Mitigation Measures .......................................... 15-7 
15.2.5 No-Action Alternative ............................................................................................. 15-7 
15.2.6 Summary of Impacts ............................................................................................... 15-7 
15.2.7 Summary of Proposed Mitigation Measures ........................................................... 15-7 

CHAPTER 16. SOCIOECONOMICS AND GENERAL SERVICES .............................................. 16-1 

16.1 AFFECTED ENVIRONMENT .................................................................................................... 16-1 
16.1.1 Historical and Economic Overview......................................................................... 16-1 

16.1.1.1 CNMI ....................................................................................................... 16-1 
16.1.1.2 Tinian ....................................................................................................... 16-2 
16.1.1.3 Saipan ...................................................................................................... 16-4 
16.1.1.4 Rota .......................................................................................................... 16-4 

16.1.2 Population Characteristics ....................................................................................... 16-5 
16.1.2.1 CNMI ....................................................................................................... 16-5 
16.1.2.2 Tinian ....................................................................................................... 16-6 
16.1.2.3 Saipan ...................................................................................................... 16-6 
16.1.2.4 Rota .......................................................................................................... 16-6 

16.1.3 Economic Characteristics ........................................................................................ 16-7 
16.1.3.1 Labor Force and Income .......................................................................... 16-7 
16.1.3.2 Agriculture ............................................................................................... 16-9 
16.1.3.3 Housing Supply and Projections ............................................................ 16-10 
16.1.3.4 CNMI Government Finances ................................................................. 16-11 
16.1.3.5 Tinian Public Services ........................................................................... 16-13 
16.1.3.6 Sociocultural Issues ............................................................................... 16-14 

16.2 ENVIRONMENTAL CONSEQUENCES .................................................................................... 16-15 
16.2.1 Approach to Analysis ............................................................................................ 16-15 

16.2.1.1 Methodology .......................................................................................... 16-15 
16.2.1.2 Determination of Significance ............................................................... 16-16 
16.2.1.3 Issues Identified During Public Scoping Process .................................. 16-16 

16.2.2 Alternative 1 (Preferred Alternative) .................................................................... 16-17 
16.2.2.1 Economic Impacts ................................................................................. 16-17 
16.2.2.2 Public Service Impacts .......................................................................... 16-19 
16.2.2.3 Sociocultural Impacts ............................................................................ 16-19 

16.2.3 Summary of Impacts ............................................................................................. 16-20 
16.2.4 No-Action Alternative ........................................................................................... 16-21 
16.2.5 Summary of Proposed Mitigation Measures ......................................................... 16-21 

CHAPTER 17. HAZARDOUS MATERIALS AND WASTE ............................................................ 17-1 

17.1 AFFECTED ENVIRONMENT .................................................................................................... 17-1 
17.1.1 Definition of Resource ............................................................................................ 17-2 

17.1.1.1 Hazardous Materials Management .......................................................... 17-2 
17.1.1.2 Toxic Substances Management ............................................................... 17-2 
17.1.1.3 Hazardous Waste Generation and Disposal ............................................. 17-3 
17.1.1.4 Contaminated Sites .................................................................................. 17-3 

17.2 ENVIRONMENTAL CONSEQUENCES ...................................................................................... 17-6 
17.2.1 Approach to Analysis .............................................................................................. 17-6 



Guam and CNMI Military Relocation  Final EIS (July 2010) 

VOLUME 3: MARINE CORPS – TINIAN xii  

17.2.1.1 Methodology ............................................................................................ 17-6 
17.2.1.2 Determination of Significance ................................................................. 17-6 
17.2.1.3 Issues Identified during Public Scoping Process ..................................... 17-6 

17.2.2 Alternative 1 (Preferred Alternative) ...................................................................... 17-7 
17.2.2.1 Transportation to and on Tinian .............................................................. 17-7 
17.2.2.2 Minor Construction Activities ............................................................... 17-10 
17.2.2.3 DoD Operations ..................................................................................... 17-12 
17.2.2.4 Summary of Alternative 1 Impacts ........................................................ 17-16 
17.2.2.5 Alternative 1 BMPs and SOPs ............................................................... 17-16 

17.2.3 Alternative 2 .......................................................................................................... 17-16 
17.2.3.1 Tinian ..................................................................................................... 17-16 
17.2.3.2 Summary of Alternative 2 Impacts ........................................................ 17-16 
17.2.3.3 Alternative 2 BMPs and SOPs ............................................................... 17-16 

17.2.4 Alternative 3 .......................................................................................................... 17-16 
17.2.4.1 Tinian ..................................................................................................... 17-16 
17.2.4.2 Summary of Alternative 3 Impacts ........................................................ 17-17 
17.2.4.3 Alternative 3 BMPs and SOPs ............................................................... 17-17 

17.2.5 No-Action Alternative ........................................................................................... 17-17 
17.2.6 Summary of Potential Impacts .............................................................................. 17-17 
17.2.7 Summary of BMPs and SOPs ............................................................................... 17-18 

CHAPTER 18. PUBLIC HEALTH AND SAFETY ............................................................................ 18-1 

18.1 AFFECTED ENVIRONMENT .................................................................................................... 18-1 
18.1.1 Definition of Resource ............................................................................................ 18-1 

18.1.1.1 Environmental/Social Safety ................................................................... 18-1 
18.1.1.2 Training ................................................................................................... 18-1 
18.1.1.3 UXO......................................................................................................... 18-1 

18.2 ENVIRONMENTAL CONSEQUENCES ...................................................................................... 18-2 
18.2.1 Approach to Analysis .............................................................................................. 18-2 

18.2.1.1 Methodology ............................................................................................ 18-2 
18.2.1.2 Determination of Significance ................................................................. 18-3 
18.2.1.3 Issues Identified during Public Scoping Process ..................................... 18-3 

18.2.2 Alternative 1 (Preferred Alternative) ...................................................................... 18-3 
18.2.2.1 Environmental/Social Safety ................................................................... 18-3 
18.2.2.2 Training ................................................................................................... 18-5 
18.2.2.3 UXO......................................................................................................... 18-5 
18.2.2.4 Summary of Alternative 1 Impacts .......................................................... 18-6 
18.2.2.5 Alternative 1 Mitigation Measures .......................................................... 18-6 

18.2.3 Alternative 2 ............................................................................................................ 18-6 
18.2.3.1 Environmental/Social Safety ................................................................... 18-6 
18.2.3.2 Training ................................................................................................... 18-6 
18.2.3.3 UXO......................................................................................................... 18-7 
18.2.3.4 Summary of Alternative 2 Impacts .......................................................... 18-7 
18.2.3.5 Alternative 2 Proposed Mitigation Measures .......................................... 18-7 

18.2.4 Alternative 3 ............................................................................................................ 18-7 
18.2.4.1 Environmental/Social Safety ................................................................... 18-7 



Guam and CNMI Military Relocation  Final EIS (July 2010) 

VOLUME 3: MARINE CORPS – TINIAN xiii  

18.2.4.2 Training ................................................................................................... 18-7 
18.2.4.3 UXO......................................................................................................... 18-7 
18.2.4.4 Summary of Alternative 3 Impacts .......................................................... 18-8 
18.2.4.5 Alternative 3 Proposed Mitigation Measures .......................................... 18-8 

18.2.5 No-Action Alternative ............................................................................................. 18-8 
18.2.5.1 Environmental/Social Safety ................................................................... 18-8 
18.2.5.2 Operation ................................................................................................. 18-9 
18.2.5.3 UXO......................................................................................................... 18-9 

18.2.6 Summary of Impacts ............................................................................................... 18-9 
18.2.7 Summary of Proposed Mitigation Measures ......................................................... 18-10 

CHAPTER 19. ENVIRONMENTAL JUSTICE AND THE PROTECTION OF CHILDREN ..... 19-1 

19.1 AFFECTED ENVIRONMENT .................................................................................................... 19-1 
19.1.1 Definition of Resource ............................................................................................ 19-1 

19.2 ENVIRONMENTAL CONSEQUENCES ...................................................................................... 19-6 
19.2.1 Approach to Analysis .............................................................................................. 19-6 

19.2.1.1 Methodology ............................................................................................ 19-6 
19.2.1.2 Determination of Significance ................................................................. 19-7 
19.2.1.3 Issues Identified During Public Scoping Process .................................... 19-8 
19.2.1.4 Public Involvement .................................................................................. 19-8 

19.2.2 Alternative 1 (Preferred Alternative) ...................................................................... 19-8 
19.2.2.1 Tinian ....................................................................................................... 19-8 
19.2.2.2 Summary of Alternative 1 Impacts ........................................................ 19-11 
19.2.2.3 Alternative 1 Proposed Mitigation Measures ........................................ 19-11 

19.2.3 Alternative 2 .......................................................................................................... 19-11 
19.2.3.1 Tinian ..................................................................................................... 19-11 
19.2.3.2 Summary of Alternative 2 Impacts ........................................................ 19-11 
19.2.3.3 Alternative 2 Proposed Mitigation Measures ........................................ 19-11 

19.2.4 Alternative 3 .......................................................................................................... 19-11 
19.2.4.1 Tinian ..................................................................................................... 19-11 
19.2.4.2 Summary of Alternative 3 Impacts ........................................................ 19-12 
19.2.4.3 Alternative 3 Proposed Mitigation Measures ........................................ 19-12 

19.2.5 No-Action Alternative ........................................................................................... 19-12 
19.2.6 Summary of Impacts ............................................................................................. 19-12 
19.2.7 Summary of Proposed Mitigation Measures ......................................................... 19-12 

CHAPTER 20. REFERENCES ............................................................................................................. 20-1 

20.1 PURPOSE OF AND NEED FOR ACTION................................................................................... 20-1 
20.2 PROPOSED ACTION AND ALTERNATIVES ............................................................................. 20-1 
20.3 GEOLOGICAL AND SOIL RESOURCES .................................................................................... 20-2 
20.4 WATER RESOURCES ............................................................................................................. 20-3 
20.5 AIR QUALITY ........................................................................................................................ 20-4 
20.6 NOISE .................................................................................................................................... 20-4 
20.7 AIRSPACE .............................................................................................................................. 20-5 
20.8 LAND AND SUBMERGED LANDS USE .................................................................................... 20-5 
20.9 RECREATIONAL RESOURCES ................................................................................................ 20-6 



Guam and CNMI Military Relocation  Final EIS (July 2010) 

VOLUME 3: MARINE CORPS – TINIAN xiv  

20.10 TERRESTRIAL BIOLOGICAL RESOURCES .............................................................................. 20-6 
20.11 MARINE BIOLOGICAL RESOURCES ....................................................................................... 20-9 
20.12 CULTURAL RESOURCES ...................................................................................................... 20-11 
20.13 VISUAL RESOURCES ........................................................................................................... 20-15 
20.14 ROADWAYS AND MARINE TRANSPORTATION .................................................................... 20-16 
20.15 UTILITIES ............................................................................................................................ 20-16 
20.16 SOCIOECONOMICS AND GENERAL SERVICES ..................................................................... 20-16 
20.17 HAZARDOUS MATERIALS AND WASTE............................................................................... 20-19 
20.18 PUBLIC HEALTH AND SAFETY ............................................................................................ 20-19 
20.19 ENVIRONMENTAL JUSTICE AND THE PROTECTION OF CHILDREN ...................................... 20-19 

 



Guam and CNMI Military Relocation  Final EIS (July 2010) 

VOLUME 3: MARINE CORPS – TINIAN xv  

List of Figures 

Figure Page 

2.1-1. Summary of Proposed Action and Alternatives Carried Forward for the Marine Corps 
Relocation – Training, Tinian .......................................................................................... 2-2 

2.1-2. Mariana Islands Range Complex ..................................................................................................... 2-3 
2.1-3. Planning Limitations and Constraints .............................................................................................. 2-5 
2.4-1. Affected Airspace .......................................................................................................................... 2-23 
2.5-1. Range Training Area Alternative 1 ................................................................................................ 2-25 
2.5-2. Range Training Area Alternative 2 ................................................................................................ 2-26 
2.5-3. Range Training Area Alternative 3 ................................................................................................ 2-28 
3.1-1. Tinian Topography Map .................................................................................................................. 3-3 
3.1-2. Tinian Geology Map ........................................................................................................................ 3-4 
3.1-3. Tinian Soils Map ............................................................................................................................. 3-7 
3.1-4. Prime Farmland Soil Classes on Tinian ........................................................................................... 3-9 
4.1-1. Surface Waters of Tinian ................................................................................................................. 4-2 
4.1-2. Flood Zone Map of Tinian ............................................................................................................... 4-4 
4.1-3. Groundwater Resources ................................................................................................................... 4-6 
4.1-4. Potential Wetland and NWI-Indicated Wetland Areas .................................................................. 4-12 
4.2-1. Potential Wetland Areas and Range Footprints, All Alternatives ................................................. 4-20 
4.2-2. Groundwater Resources and Range Alternatives .......................................................................... 4-23 
6.2-1. Projected Small Caliber Operational Noise Contours (PK-15) – Alternative 1 ............................ 6-11 
6.2-2. Projected Small Caliber Operational Noise Contours (ADNL) – Alternative 1 ............................ 6-12 
6.2-3. Projected Small Caliber Operational Noise Contours (PK-15) – Alternative 2 ............................ 6-14 
6.2-4. Projected Small Caliber Operational Noise Contours (ADNL) – Alternative 2 ............................ 6-15 
6.2-5. Projected Small Caliber Operational Noise Contours (PK-15) – Alternative 3 ............................ 6-17 
6.2-6. Projected Small Caliber Operational Noise Contours (ADNL) – Alternative 3 ............................ 6-18 
7.1-1. FAA Airspace Classifications.......................................................................................................... 7-2 
8.1-1. CNMI Lands .................................................................................................................................... 8-3 
8.1-2. Tinian Land Ownership ................................................................................................................... 8-6 
8.1-3. Tinian Military Land Use ................................................................................................................ 8-8 
8.1-4. Agricultural Public Land Uses....................................................................................................... 8-12 
8.2-1. Alternatives’ Impacts on Agricultural/Grazing Permits ................................................................ 8-17 
9.1-1. Island of Tinian ................................................................................................................................ 9-2 
10.1-1. Vegetation Communities - Tinian MLA ...................................................................................... 10-2 
10.1-2. Occurrence of ESA-listed Species - Tinian MLA ....................................................................... 10-8 
10.2-1. Vegetation Impacts - Range Training Area Alternative 1 ......................................................... 10-15 
10.2-2. Special-Status Species Impacts - Range Training Area Alternative 1 ....................................... 10-17 
10.2-3. Tinian Range Training Area – Proposed Revised FAA Mitigation Area .................................. 10-25 
10.2-4. Vegetation Impacts - Range Training Area Alternative 2 ......................................................... 10-27 
10.2-5. Special-Status Species Impacts - Range Training Area Alternative 2 ....................................... 10-29 
10.2-6. Vegetation Impacts - Range Training Area Alternative 3 ......................................................... 10-33 



Guam and CNMI Military Relocation  Final EIS (July 2010) 

VOLUME 3: MARINE CORPS – TINIAN xvi  

10.2-7. Special-Status Species Impacts - Range Training Area Alternative 3 ....................................... 10-36 
11.1-1. Nearshore Benthic Habitat and Special-Status Species - Tinian ................................................. 11-5 
11.1-2. Essential Fish Habitat and Habitat Area of Particular Concern for all Designations on Tinian 11-10 
12.1-1. The Enola Gay at North Field, Tinian ......................................................................................... 12-7 
12.1-2. House of Taga latte set ................................................................................................................ 12-8 
12.1-3. Tinian, North Field 1945 ........................................................................................................... 12-10 
12.1-4. Antenna Array of Mariana Relay Station .................................................................................. 12-12 
12.1-5. Tinian Harbor, East Quay, Looking Southwest ......................................................................... 12-13 
12.2-1. Alternative 1 Proposed Ranges and Archaeological Probability Areas ..................................... 12-15 
12.2-2. Alternative 2 Proposed Ranges and Archaeological Probability Areas ..................................... 12-20 
12.2-3. Alternative 3 Proposed Ranges and Archaeological Probability Areas ..................................... 12-24 
13.1-1. Aerial View of Northern Tinian Photographed During WWII .................................................... 13-2 
13.1-2. WWII Era Aerial View of North Field and Surrounding Facilities ............................................. 13-2 
13.1-3. A Current Aerial View of Northern Tinian; Most of the Airfield has been Overgrown by 

Vegetation; Photo Taken from East of Tinian Looking West Across North Field ........ 13-3 
13.1-4. View of Degraded Airfield and Overgrown Vegetation .............................................................. 13-4 
13.1-5. View from Northeastern Tinian Looking North Toward Saipan in the Distance ........................ 13-4 
13.1-6. View of National Historic Landmark Marker and WWII Bunker at North Field ........................ 13-5 
13.1-7. An Aerial View of the National Historic Landmark and Bomb Pit Enclosure (Lower Left Side 

of Photo) ........................................................................................................................ 13-6 
13.1-8. National Historic Landmark Marker and Bomb Pit Enclosure .................................................... 13-6 
13.1-9. Ushi Airfield Japanese Air Command Post ................................................................................. 13-7 
13.1-10. Tinian Blowhole with Saipan in the Distance ........................................................................... 13-7 
13.1-11. Chulu Beach .............................................................................................................................. 13-8 
13.1-12. An Aerial View of the Voice of America, North Field, and Saipan in the Distance ................. 13-9 
13.1-13. A View of Broadway in Central Tinian with Agricultural Lands (Cattle) to the Right and the 

Carolinas Plateau in the Background ........................................................................... 13-10 
13.1-14. A View of San Jose Village from 8th Avenue Tinian Dynasty Hotel can be Seen on the Left 

Side of the Photo with the Tinian Channel Beyond ..................................................... 13-11 
13.1-15. The Remnants of the House of Taga ....................................................................................... 13-12 
13.1-16. A View of the Southern Shoreline at Suicide Cliff ................................................................. 13-12 
13.1-17. Kammer Beach ........................................................................................................................ 13-13 
13.1-18. Taga Beach .............................................................................................................................. 13-13 
14.2-1. Tinian Inner Harbor ..................................................................................................................... 14-3 
17.2-1. Tinian Hazardous Material/Waste Sites Near or Within Proposed Action Footprint .................. 17-5 
19.1-1. Tinian Population Density by Village ......................................................................................... 19-5 



Guam and CNMI Military Relocation  Final EIS (July 2010) 

VOLUME 3: MARINE CORPS – TINIAN xvii  

List of Tables 

Table Page 

1.2-1. U.S. Lift Options and Corresponding Capacities ............................................................................ 1-4 
2.3-1. Daily and Annual Use of Proposed Small Arms Qualification Ranges on Tinian under All 

Alternatives .................................................................................................................... 2-13 
2.3-2. Guam to Tinian Notional Airlift Requirements ............................................................................. 2-14 
3.1-1. Soils Across Tinian .......................................................................................................................... 3-6 
3.1-1. Risk Potential for Landslides to Occur .......................................................................................... 3-11 
3.2-1. Tinian Soil Erosion Potential at Proposed Sites ............................................................................ 3-15 
3.2-2. Summary of Alternative 1 Impacts ................................................................................................ 3-17 
3.2-3. Summary of Alternative 2 Impacts ................................................................................................ 3-18 
3.2-4. Summary of Alternative 3 Impacts ................................................................................................ 3-19 
3.2-5. Summary of Impacts ...................................................................................................................... 3-20 
3.2-6. Summary of Proposed Mitigation Measures ................................................................................. 3-23 
4.1-1. Specific Water Quality Criteria for Class AA and Class A ........................................................... 4-10 
4.1-2. NWI-Indicated Wetland Areas in the  Tinian Project Area ........................................................... 4-13 
4.2-1. Summary of Alternative 1 Impacts ................................................................................................ 4-25 
4.2-2. Summary of Alternative 2 Impacts ................................................................................................ 4-27 
4.2-3. Summary of Alternative 3 Impacts ................................................................................................ 4-30 
4.2-4. Summary of Impacts ...................................................................................................................... 4-33 
4.2-5. Summary of Proposed Mitigation Measures ................................................................................. 4-34 
5.1-1. U.S. National and CNMI Ambient Air Quality Standards .............................................................. 5-2 
5.2-1. Annual Construction Emissions - Alternative 1 .............................................................................. 5-7 
5.2-2. Training Activity Annual Emissions- Alternative 1 ........................................................................ 5-7 
5.2-3. Summary of Alternative 1 Impacts .................................................................................................. 5-7 
5.2-4. Summary of Alternative 2 Impacts .................................................................................................. 5-8 
5.2-5. Summary of Alternative 3 Impacts .................................................................................................. 5-9 
5.2-6. Summary of Impacts ...................................................................................................................... 5-10 
5.2-7. Summary of Proposed Mitigation Measures ................................................................................. 5-10 
6.1-1. Intensity Levels for Common Sounds ............................................................................................. 6-2 
6.1-2. Noise Zones and Compatibility Levels ............................................................................................ 6-4 
6.1-3. Samples of Construction Noise Equipment ..................................................................................... 6-5 
6.2-1. Guam to Tinian Notional Airlift Requirements ............................................................................... 6-8 
6.2-2. Sound Levels (SEL and Lmax [dBA]) for Proposed Aircraft Associated ......................................... 6-9 
6.2-3. Single Event Maximum Noise Levels (Lmax, dBA) for Low-speed Flights ..................................... 6-9 
6.2-4. Summary of Alternative 1 Impacts ................................................................................................ 6-13 
6.2-5. Summary of Alternative 2 Impacts ................................................................................................ 6-13 
6.2-6. Summary of Alternative 3 Impacts ................................................................................................ 6-16 
6.2-7. Summary of Impacts ...................................................................................................................... 6-19 
6.2-8. Summary of Proposed Mitigation Measures ................................................................................. 6-19 
7.2-1. Summary of Alternative 1 Impacts .................................................................................................. 7-5 



Guam and CNMI Military Relocation  Final EIS (July 2010) 

VOLUME 3: MARINE CORPS – TINIAN xviii  

7.2-2. Summary of Alternative 2 Impacts .................................................................................................. 7-5 
7.2-3. Summary of Alternative 3 Impacts .................................................................................................. 7-5 
7.2-4. Summary of Impacts ........................................................................................................................ 7-6 
7.2-5. Summary of Proposed Mitigation Measures ................................................................................... 7-6 
8.1-1. Percent Breakdown of Land Use for Public Lands in the CNMI .................................................... 8-4 
8.1-2. Tinian Land Ownership ................................................................................................................... 8-5 
8.2-1. Summary of Alternative 1 Impacts ................................................................................................ 8-18 
8.2-2. Summary of Alternative 2 Impacts ................................................................................................ 8-19 
8.2-3. Summary of Alternative 3 Impacts ................................................................................................ 8-20 
8.2-4. Summary of Impacts ...................................................................................................................... 8-21 
8.2-5. Summary of Proposed Mitigation Measures ................................................................................. 8-22 
9.2-1. Summary of Alternative 1 Impacts .................................................................................................. 9-6 
9.2-2. Summary of Alternative 2 Impacts .................................................................................................. 9-7 
9.2-3. Summary of Alternative 3 Impacts .................................................................................................. 9-7 
9.2-4. Summary of Impacts-Construction and Operation .......................................................................... 9-8 
9.2-5. Summary of Proposed Mitigation Measures ................................................................................... 9-8 
10.1-1. Vegetation Types on Tinian within the MLA .............................................................................. 10-3 
10.1-2. Occurrence of Special-Status Species within the Tinian ROI ..................................................... 10-7 
10.2-1. Potential Impacts to Vegetation Communities within the Tinian MLA  with Implementation 

of Alternative 1 (ac [ha]).............................................................................................. 10-14 
10.2-2. Direct Impacts to the Tinian Monarch with Implementation of Alternative 1 .......................... 10-16 
10.2-3. Potential Indirect Impacts to Habitat surrounding the Proposed Ranges with Implementation 

of Alternative 1 ............................................................................................................ 10-16 
10.2-4. Summary of Alternative 1 Impacts ............................................................................................ 10-22 
10.2-5. Potential Impacts to Vegetation Communities within the Tinian MLA with Implementation of 

Alternative 2 (ac [ha]) .................................................................................................. 10-28 
10.2-6. Potential Direct Impacts to the Tinian Monarch with Implementation of Alternative 2 ........... 10-28 
10.2-7. Potential Indirect Impacts to Habitat surrounding the  Proposed Ranges with Implementation 

of Alternative 2 ............................................................................................................ 10-30 
10.2-8. Summary of Alternative 2 Impacts ............................................................................................ 10-32 
10.2-9. Potential Impacts to Vegetation Communities within the Tinian MLA with Implementation of 

Alternative 3 (ac [ha]) .................................................................................................. 10-32 
10.2-10. Potential Direct Impacts to the Tinian Monarch with Implementation  of Alternative 3 ........ 10-34 
10.2-11. Potential Indirect Impacts to Habitat Surrounding the  Proposed Ranges with Implementation 

of Alternative 3 ............................................................................................................ 10-34 
10.2-12. Summary of Alternative 3 Impacts .......................................................................................... 10-37 
10.2-13. Summary of Impacts – Construction and Operation ............................................................... 10-38 
10.2-14. Summary of Proposed Mitigation Measures ........................................................................... 10-39 
11.1-1. Special-Status Marine Species Present in the ROI Around Tinian .............................................. 11-2 
11.1-2. Summary of Marine Biological Surveys Occurring in the Study Areas ...................................... 11-3 
11.1-3. Tinian Essential Fish Habitat and Habitat Area of Particular Concern ..................................... 11-11 
11.2-1. Daily and Annual Use of Proposed Small Arms Qualification Ranges on Tinian .................... 11-23 



Guam and CNMI Military Relocation  Final EIS (July 2010) 

VOLUME 3: MARINE CORPS – TINIAN xix  

11.2-2. Summary of Alternative 1 Impacts ............................................................................................ 11-24 
11.2-3. Summary of Alternative 2 Impacts ............................................................................................ 11-26 
11.2-4. Summary of Alternative 3 Impacts ............................................................................................ 11-27 
11.2-5. Summary of Impacts .................................................................................................................. 11-28 
11.2-6. Summary of Proposed Mitigation Measures ............................................................................. 11-30 
12.1-1. Archaeological Surveys on Tinian within the MLA .................................................................... 12-9 
12.2-1. Summary of Alternative 1 Specific Impacts .............................................................................. 12-18 
12.2-2. Summary of Alternative 2 Specific Impacts .............................................................................. 12-21 
12.2-3. Summary of Alternative 3 Specific Impacts .............................................................................. 12-25 
12.2-4. Summary of Impacts .................................................................................................................. 12-26 
12.2-5. Summary of Proposed Mitigation Measures ............................................................................. 12-27 
13.2-1. Summary of Alternative 1 Impacts ............................................................................................ 13-16 
13.2-2. Summary of Alternative 2 Impacts ............................................................................................ 13-17 
13.2-3. Summary of Alternative 3 Impacts ............................................................................................ 13-18 
13.2-4. Summary of Impacts .................................................................................................................. 13-18 
13.2-5. Summary of Proposed Mitigation Measures ............................................................................. 13-19 
14.2-1. Summary of Alternative 1 Impacts .............................................................................................. 14-5 
14.2-2. Summary of Alternative 2 Impacts .............................................................................................. 14-6 
14.2-3. Summary of Alternative 3 Impacts .............................................................................................. 14-7 
14.2-4. Summary of Impacts .................................................................................................................... 14-7 
14.2-5. Summary of Proposed Mitigation Measures ............................................................................... 14-7 
15.2-1. Summary of Alternative 1 Impacts .............................................................................................. 15-5 
15.2-2. Summary of Alternative 2 Impacts .............................................................................................. 15-6 
15.2-3. Summary of Alternative 3 Impacts .............................................................................................. 15-6 
15.2-4. Summary of Impacts .................................................................................................................... 15-7 
15.2-5. Summary of Proposed Mitigation Measures ............................................................................... 15-7 
16.1-1. Tinian Dynasty Hotel and Casino National Markets and Occupancy Levels .............................. 16-4 
16.1-2. Tinian Average Daily Visitor Count ............................................................................................ 16-4 
16.1-3. Historical and Projected CNMI and Tinian Populations, 1970 - 2015 ........................................ 16-5 
16.1-4. Tinian Residents by Birthplace, 2000 and 2005 .......................................................................... 16-6 
16.1-5. Employment by Industry, CNMI, 2005 ....................................................................................... 16-7 
16.1-6. Educational Attainment on Tinian (Population 25 and Older) .................................................... 16-8 
16.1-7. Number of Farms and $ Values of Agricultural Production, CNMI, 2002 and 2007 .................. 16-9 
16.1-8. Value of Owner-Occupied Housing in CNMI, 2000 ................................................................. 16-10 
16.1-9. Housing Occupancy and Ownership on Tinian, 2000 and 2005 ............................................... 16-10 
16.1-10. CNMI Government Finances, 2001-2004 ............................................................................... 16-11 
16.1-11. Tinian Governmental Agencies by Primary Funding Source .................................................. 16-12 
16.1-12. Trends in Tinian Municipal Budgets and Employment Funded by Gaming Revenues ........... 16-12 
16.1-13. Ethnic Pupil Accounting, Tinian versus Rest of CNMI Schools, 2007-2008 ......................... 16-13 
16.2-1. Summary of Impacts .................................................................................................................. 16-20 
16.2-2. Summary of Proposed Mitigation Measures ............................................................................. 16-22 



Guam and CNMI Military Relocation  Final EIS (July 2010) 

VOLUME 3: MARINE CORPS – TINIAN xx  

17.1-1. Applicable DoD Hazardous Waste Sites on Tinian ..................................................................... 17-4 
17.2-1. Summary of BMPs and SOPs ...................................................................................................... 17-8 
17.2-2. Hazardous Materials Transport/Transfer Consequences and Proposed Mitigation ..................... 17-9 
17.2-3. Hazardous Waste Transport/Transfer Consequences and Proposed Mitigation ........................ 17-10 
17.2-4. Hazardous Materials Construction Consequences and Proposed Mitigation ............................ 17-11 
17.2-5. Hazardous Waste Construction Consequences and Proposed Mitigation ................................. 17-12 
17.2-6. Hazardous Materials/Waste Consequences and Proposed Mitigation ....................................... 17-13 
17.2-7. Hazardous Materials Firing Range Operations Consequences  and Proposed Mitigation ........ 17-14 
17.2-8. Hazardous Waste Firing Range Consequences and Proposed Mitigation ................................. 17-15 
17.2-9. Summary of Alternative 1 Impacts ............................................................................................ 17-16 
17.2-10. Summary of Alternative 2 Impacts .......................................................................................... 17-16 
17.2-11. Summary of Alternative 3 Impacts .......................................................................................... 17-17 
17.2-12. Summary of Potential Impacts ................................................................................................. 17-17 
18.2-1. Summary of Alternative 1 Impacts .............................................................................................. 18-6 
18.2-2. Summary of Alternative 2 Impacts .............................................................................................. 18-7 
18.2-3. Summary of Alternative 3 Impacts .............................................................................................. 18-8 
18.2-4. Summary of Impacts .................................................................................................................... 18-9 
18.2-5. Summary of Proposed Mitigation Measures ............................................................................. 18-10 
19.1-1. Comparison of Poverty on Tinian ................................................................................................ 19-4 
19.1-2. Comparison of Percent of Children on Tinian ............................................................................. 19-6 
19.2-1. Summary of Alternative 1 Impacts ............................................................................................ 19-11 
19.2-2. Summary of Alternative 2 Impacts ............................................................................................ 19-11 
19.2-3. Summary of Alternative 3 Environmental Justice Impacts ....................................................... 19-12 
19.2-4. Summary of Volume 3 Environmental Justice Impacts ............................................................ 19-12 
19.2-5. Summary of Proposed Mitigation Measures ............................................................................. 19-12 

 

 


	Table of Contents
	List of Figures
	List of Tables


