
  

 

 

 

 

 

California North Coast Offshore Wind Studies 
 

Military Recommendation for Wind Farm Designs 

 

 

This report was prepared by Mark Severy and Christina Ortega of the Schatz Energy Research Center. It 

is part of the California North Coast Offshore Wind Studies collection, edited by Mark Severy, Zachary 

Alva, Gregory Chapman, Maia Cheli, Tanya Garcia, Christina Ortega, Nicole Salas, Amin Younes, James 

Zoellick, & Arne Jacobson, and published by the Schatz Energy Research Center in September 2020. 

 

The series is available online at schatzcenter.org/wind/ 

 

Schatz Energy Research Center 

Humboldt State University 

Arcata, CA 95521 | (707) 826-4345 

http://schatzcenter.org/wind/


California North Coast Offshore Wind Studies 

Military Recommendation for Wind Farm Designs ii  

Disclaimer 

This study was prepared under contract with Humboldt State University 

Sponsored Programs Foundation with financial support from the Department of 

Defense, Office of Economic Adjustment. The content reflects the views of the 

Humboldt State University Sponsored Programs Foundation and does not 

necessarily reflect the views of the Department of Defense, Office of Economic 

Adjustment. 

This report was created under Grant Agreement Number: OPR19100 

 

 

 

 

 

 

 

 

About the Schatz Energy Research Center 

The Schatz Energy Research Center at Humboldt State University advances clean 

and renewable energy. Our projects aim to reduce climate change and pollution 

while increasing energy access and resilience. 

Our work is collaborative and multidisciplinary, and we are grateful to the many 

partners who together make our efforts possible. 

Learn more about our work at schatzcenter.org 

 

 

 

 

 

 

 

Rights and Permissions 

The material in this work is subject to copyright. Please cite as follows: 

Severy, M. and Ortega, C. (2020). Military Recommendation for Wind Farm 

Designs. In M. Severy, Z. Alva, G. Chapman, M. Cheli, T. Garcia, C. Ortega, N. 

Salas, A. Younes, J. Zoellick, & A. Jacobson (Eds.) California North Coast 

Offshore Wind Studies. Humboldt, CA: Schatz Energy Research Center. 

schatzcenter.org/pubs/2020-OSW-R23.pdf. 

 

All images remain the sole property of their source and may not be used for any 

purpose without written permission from that source.  

http://schatzcenter.org/
http://schatzcenter.org/pubs/2020-OSW-R23.pdf


California North Coast Offshore Wind Studies 

Military Recommendation for Wind Farm Designs iii  

TABLE OF CONTENTS  

1. Background ....................................................................................................................................... 1 
2. Summary of Our Interaction ............................................................................................................. 1 
3. Description of Their Response .......................................................................................................... 1 
4. References ......................................................................................................................................... 2 
Appendix A - Letter from U.S. Coast Guard ............................................................................................ 3 
Appendix B - Technical Description of North Coast Offshore Wind Farm ............................................. 5 
1. Introduction ....................................................................................................................................... 7 
2. Purpose .............................................................................................................................................. 7 
3. Overview of Scenarios ...................................................................................................................... 7 
4. Technical Description ....................................................................................................................... 9 

4.1 Location .................................................................................................................................... 9 

4.2 Equipment Description ........................................................................................................... 11 

4.3 Electrical Infrastructure ........................................................................................................... 20 

4.4 Construction and Maintenance ................................................................................................ 27 

5. Works Cited .................................................................................................................................... 29 
 



California North Coast Offshore Wind Studies 

Military Recommendation for Wind Farm Designs 1 

1.  BACKGROUND  

The United States Coast Guard and Navy are currently engaged with the planning process of offshore 

wind in the California Outer Continental Shelf. Both are members of the Bureau of Ocean Energy 

Managementôs California Renewable Energy Task Force. Their interest is to make sure that development 

of offshore wind remains compatible with the militaryôs operations. The Department of Defense (DoD) 

has a military presence off of the California Coast, which will require coordination and support between 

developers, BOEM, the State, and the DoD (BOEM, 2018). The DoDôs interests lie in the ability to 

maintain access to training and testing areas in the airspace, sea surface, subsurface, and seafloor of 

Californiaôs Outer Continental Shelf where offshore wind may be present (Chung, 2018). The United 

States Coast Guardôs mission is to ensure the Nationôs maritime safety, security, and stewardship 

(Detwelier, 2018). One of the Coast Guards interests lies in the safety of navigation in waters of the Outer 

Continental Shelf, which includes assessing the risks of vessel collision due to the placement of new 

structures, like offshore wind turbines. They are also interested in the impacts that offshore wind farms 

may introduce to search and rescue missions (Kearns & West, 2018). 

2.  SUMMARY OF OUR INTERACTION   

The Schatz Energy Research Center developed a technical description of potential offshore wind farm 

designs in the Humboldt Call Area based on preliminary engineering assessment as well as interviews 

with industry developers. The Schatz Center provided a copy of the technical description to the DoD and 

the US Coast Guard to receive their input and comments about potential compatibility issues with the 

scale, location, or technology of a future offshore wind development in the Humboldt Call Area. The 

technical description was sent to the military contacts on April 7th, 2020 via email. A copy of this report is 

provided at the end of this report in Appendix B. 

3.  DESCRIPTION OF THEIR RESPONSE 

After review of the technical description provided, a DoD representative responded on May 15th, 2020 to 

say that the ñDoD Regional Offshore Team has review the report and continue to find that offshore wind 

development within the Humboldt Call Area can be compatible with DoDôs mission - as such, DoD does 

not have any questions with the regards to the content of the reportò (Steve Chung, personal 

communication). 

The Coast Guard responded to the technical description on June 22nd, 2020, stating that any establishment 

of structures will cause safety impacts for vessels in the waterway. The Coast Guard offered four 

recommendations for further development and planning. First, a formal navigational safety risk 

assessment will need to be completed for Coast Guard review. Second, dependent on the outcome of the 

navigational safety risk assessment, proper lights, labels, colors, and sound signals will need to be 

implemented. Third, a Search and Rescue and Pollution Prevention plan must be created and assessed by 

the Coast Guard Sector Humboldt Bay to determine the impacts on emergency responder missions. Last, 

Private Aids to Navigation (PAToN) permits, submitted to Coast Guard District Eleven Waterways 

Management Branch, will be required. 

  



California North Coast Offshore Wind Studies 

Military Recommendation for Wind Farm Designs 2 

4.  REFERENCES 

[BOEM] Bureau of Ocean Energy Management. (Sept. 17, 2018). BOEM California Intergovernmental 

Renewable Energy Task Force Meeting Summary. < https://www.boem.gov/CA-Task-Force-Meeting-

Summary/>  

 

Chung, Steve. (Sept. 17, 2018). Department of Defense Engagement Activities. BOEM California 

Intergovernmental Renewable Energy Task Force Meeting. <https://www.boem.gov/California-Task-

Force-Full-Deck/>.   

 

Detwelier, George H. Jr. (Mar. 5, 2018). United States Coast Guard Office of Navigation Systems. 

BOEMôs Offshore Wind and Maritime Industry Knowledge Exchange. 

<https://www.boem.gov/sites/default/files/renewable-energy-program/Navigational-Risk-Assessments-

and-U-S-Coast-Guard-Responsibilities.pdf >. 

Kearns & West. (Mar. 5, 2018). Summary Report: Bureau of Ocean Energy Managementôs Offshore 

Wind and Maritime Industry Knowledge Exchange. Bureau of Ocean Energy Management. < 

https://www.boem.gov/sites/default/files/renewable-energy-program/BOEM-Maritime-Meeting-

Summary-FINAL-%281%29.PDF>. 

 



California North Coast Offshore Wind Studies 

Military Recommendation for Wind Farm Designs 3 

APPENDIX A - LETTER FROM U.S. COAST GUARD 
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Below is the transcribed text from the letter for accessibility purposes. It was created via optical 

character recognition and may not be an exact replica. 

 

U.S. Department of Homeland Security 

 Commander Eleventh Coast Guard District 

  Coast Guard Island Building 50-2 

  1 Eagle Road 

  Alameda CA, 94501 

  United States Staff Symbol: D11 DPW 

  Coast Guard Phone: (510) 437-3801 

  Email: Ruth.A.Sadowitz@uscg.mil 

 

Attn: Mr. Mark Severy 

Schatz Energy Research Center 

Humboldt State University 

Arcata, CA 95521 

115 McAllister Way 

 

Dear Mr. Severy: 

This letter is to inform you that I have reviewed the California North Coast Offshore Wind Study, dated 

March 2020. Coast Guard Eleventh District (D1 1) appreciates the opportunity to evaluate future 

waterway development projects. The Coast Guard has been delegated as primary agency with the duties 

of maritime law enforcement, saving and protecting life and property, and safeguarding navigation on the 

high seas and navigable waters of the United States per Title 33 Code of Federal Regulations (CFR) 

Chapter I, Subchapter A Part 1 (33CFR1.01-1). Any establishment of structures on the waterway will 

impact safety of navigation for all vessels. Specifically, the Humboldt Wind Farm proposal incorporates a 

large portion of the entrance to Humboldt Bay. D11 Waterways Management Branchôs role is to provide 

guidance and review of any development proposal necessary to reduce the potential impacts on the 

Marine Transportation System. My recommendations for any future development or planning are the 

follows: 

¶ A formal navigational safety risk assessment shall be completed by the applicant for Coast Guard 

evaluation. This assessment will identify risks, determine potential impact to navigation, and 

mitigating policies and procedures to ensure the safety, security, and efficiency of U.S. 

waterways. Proper lights, labels, colors, and sound signals will be used for navigation purposes to 

improve vessel navigation and avoid the hazards. The Coast Guard will determine the 

requirement after the navigational safety risk assessment have been completed and evaluated. 

¶ Search and Rescue (SAR) and Pollution Prevention plan must be assessed, developed, and 

coordinated with Coast Guard Sector Humboldt Bay to determine impact on Coast Guard and 

other emergency responder missions and to enhance communications. 

¶ Private Aids to Navigation (PAToN) permits will be required. PAtoN Application Form, CG- 

2554 must be submitted for approval to Coast Guard District Eleven Waterways Management 

Branch. 

If you have any questions concerning these recommendations and future planning, please contact Ruth 

Sadowitz at (510) 437-3801, email: Ruth.A.Sadowitaz@uscg.mil. 

 Sincerely, 

 T. L. CONNOR 

 Acting Chief, Waterways Management Branch 

 U.S. Coast Guard 

 By direction  
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APPENDIX B - TECHNICAL DESCRIPTION OF NORTH COAST OFFSHORE WIND FARM  

 

A technical description of a floating offshore wind farm in the Humboldt Call Area is described in the 

document below. This version was sent to the military for review. 

 

 

 

 

California North Coast Offshore Wind Study 

Technical Description of Offshore Wind Farm for Military Review 

 

March 2020 

 

 

 

 

 

 

 

Prepared for : 

California Governorôs Office of Planning and Research 

California Military Energy Opportunity Compatibility 

Assessment Mapping Project (CaMEO CAMP) 

Grant Agreement Number: OPR19100 

 

 

 

 

 

 
 

Prepared by: 

Mark Severy, Andrew Harris, Arne Jacobson 

Schatz Energy Research Center 

Humboldt State University 

Arcata, CA 95521 

(707) 826-4345  



California North Coast Offshore Wind Studies 

Military Recommendation for Wind Farm Designs 6 

The potential for offshore wind energy generation is being investigated along the northern coast of 

California for six different scenarios that vary by wind array scale and electrical transmission route. This 

document provides a technical and spatial description of the wind farms scenarios that can be used by the 

military to assess compatibility between offshore wind and the military mission on the north coast of 

California. 

This document begins with an overview of the different wind farm scenarios, including maps of the 

region, then presents the technical details that form the basis of analysis. The assumptions presented in 

this document were developed using publicly available reports and communication with developers. 

Additional data and spatial information can be provided the facilitate a better assessment. Please let us 

know what information we should provide. 
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1.  INTRODUCTION  

Future offshore wind development in northern California would include new infrastructure in three 

locations: 1) offshore for the wind farm, 2) in the Humboldt Bay Harbor for port operations, and 3) on 

land for electrical transmission upgrades. Development in each one of these areas may have different 

impacts or conflicts with the military mission. 

 

2.  PURPOSE 

The purpose of this document is to provide a technical and spatial description of potential wind farm 

designs in northern California. This document will be shared with military representatives who will be 

asked to provide feedback about any technical design issues that would cause concern to their military 

operations. During review, please let us know if there are any clarifying questions or additional 

details required in order to make an assessment. We expect this review to be an iterative process. 

 

3.  OVERVI EW OF SCENARIOS 

The different options comprising a scenario are summarized in the list below. Each option is described in 

greater depth in the Technical Descriptions in Section 4. . 

¶ Location 

o Offshore Humboldt Bay (HB) ï outlined by the Bureau of Ocean Energy Management 

(BOEM) Humboldt Call Area (BOEM, 2018). The HB area is roughly 40 - 55 km (20 ï 30 

nautical miles) offshore with an area of 540 km2 (210 mi2) and ocean depths between 500 to 

1,100 meters (1,600 to 3,600 ft). 

¶ Wind Array Scale 

o Pilot Scale - approximately 50 MW using 4 - 12 MW turbines (actually 48 MW) 

o Small Commercial ï approximately 150 MW using 12 - 12 MW turbines (actually 144 MW) 

o Large Commercial ï Full build out of study areas for a capacity of approximately 1,800 MW 

using 153 -12 MW turbines (actually 1,836 MW) 

¶ Cable Landfall 

o The wind farm export cable will be horizontally directionally drilled (HDD) under the South 

Spit and Humboldt Bay with a vault for connecting two HDDs on the South Spit. 

¶ Interconnection Location 

o Overland Transmission - interconnection at Humboldt Bay Substation near the Humboldt Bay 

Generating Station (HBGS). 

o Subsea Transmission ï conversion to high-voltage, direct-current (HVDC) near HBGS then 

transmitted to an interconnection point with electrical grid within the San Francisco Bay. 

¶ Transmission Route 

o Overland East - overhead transmission line using existing utility right of way heading east 

o Overland South - overhead transmission line using existing utility right of way heading south 

o Subsea, near - hypothetical subsea cable corridor heading south to the San Francisco Bay 

following a nearshore corridor 

o Subsea, far - hypothetical subsea cable corridor heading south to the San Francisco Bay 

following a deep-water corridor further from shore 

 

Six scenarios are being evaluated that include three scales of development and different transmission 

upgrade options (Figure 1 and Table 1). The subsea transmission routes will be studied only for the 1,800 

MW scale scenario. 
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Figure 1. Map of Humboldt Call Area and annual average offshore wind speed at 90 m height. 

Table 1. Description of basic characteristics defining each scenario. 

Wind Array Capacity Scenario Name[a]   Transmission Route Cable Landfall 

48 MW 50-East Overland, east 
Landfall at South Spit 

of Humboldt Bay (HB) 

 

144 MW 150-East Overland, east 

1,836 MW 

1800-East Overland, east 

1800-South Overland, south 

1800-Subsea-Near 
Subsea, south Cable 

corridor nearshore 

Two locations: 

1) Landfall at South 

Spit for conversion to 

HVDC 

2) Landfall at southern 

terminal in SF Bay 

Area 

1800-Subsea-Far 

Subsea, south 

Cable corridor far from 

shore 

[a]  Scenarios are label with naming convention ##-Aaa, where '##' indicates the approximate wind array scale, and 'Aaa' 

indicates the transmission route. 

 

4.  TECHNICAL DESCRIPTION  

The remainder of this document provides technical and design details about an offshore wind farm in 

northern California. 

 

4.1 Location 

The wind farm would be located within the Humboldt Call Area, as identified by the Bureau of Ocean 

Energy Management (BOEM, 2018). The area is located approximately 20-30 nautical miles west of 

Humboldt Bay (Figure 2). Descriptions and maps of the area are provided below and summarized in 

Table 2. 

 

Table 2. Geographic specifications of the Humboldt Call Area.  

Site name Humboldt Call Area 

General area Offshore Humboldt Bay 

West-East width 12 NM (22 km) 

North-South width 25 NM (46 km) 

Total area 207 mi2 (537 km2) 

Perimeter 81 NM (150 km) 

Centroid location 
Lat. -124.662̄ 

Lon. 40.965̄ 

Distance to shore 
Min. 17.4 NM (32.2 km) 

Max. 30.4 NM (56.3 km) 

Average annual 

wind speed at 90 

m height 

Min. 8.875 m/s 

Mean 9.35 m/s 

Max. 9.875 m/s 

Ocean depth 

Min. 1,640 ft (500 m) 

Mean 2,673 ft (815 m) 

Max. 3,610 ft (1,100 m) 
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Site name Humboldt Call Area 

Construction and 

maintenance port 

Name Redwood Marine Terminal 1 

Lat. 40.817̄  

Lon. -124.182̄  

Centroid to port distance, 

approximate ship route 
27 NM (50 km) 

Interconnection 

point 

Name Humboldt Bay Generating Station 

Lat. 40.742̄  

Lon. -124.211̄  

Centroid to interconnection 

point distance, approximate 

cable route 

25 NM (46 km) 

 

Figure 2. Humboldt Call Area with 50 m bathymetric contours. 
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4.2 Equipment Description 

This section provides technical details for the equipment that is likely to be used in an offshore wind 

farm. This section describes the turbines, floating substructure, mooring lines, and wind farm layout. 

 

4.2.1 Wind Turbines 

All wind turbines are expected to be rated at 12 MW. The dimensions of the turbine are pictured in Figure 

3 with the specifications outlined in Table 3.  

 

 

Figure 3. Dimensions of a wind turbine. 

 

Table 3. Wind turbine dimensions 

Wind Array 

Capacity 

Turbine 

Rated Power 

Hub 

Height 

Rotor 

Diameter 

Blade 

Length 

Max. Height 

Above Sea Surface 

50 MW 

12 MW 136 m[a] 222 m[a] 107 m[b] 264 m 150 MW 

1,800 MW 

[a] Specifications based on a 12 MW reference turbine described by Musial et al., 2019 
 [b] Blade length based on GE Haliade-X 12 MW turbine (GE, 2019b). 






































