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Connecting the Dots




NORTH CAROLINA

| DEPARTMENT of
COMMERCE

Our mission is to improve the economic well-being and quality
of life for all North Carolinians.

To do that, the Department works closely with local, regional,
national and international organizations to propel economic,
community and workforce development for the state.
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A Win-Win-Win for North Carolina

. Regulated and supported by government

. Jobs in every trade/occupation (10K+)

. Potential S100B economic investment

. Renewable, carbon-free energy

. Improved air quality/public health benefits

. Investments in underserved, under-
resourced communities

S Ul HWN

NORTH CAROLINA DEPARTMENT OF COMMERCE



What is this mystery industry?

EDUCALION

NORTH CAROLINA DEPARTMENT OF COMMERCE



How an offshore wind farm works

Turbines are often placed in groups in Energy captured by turbines is Electricity flows to an
areas with optimal wind speeds. transmitted by cables to onshore substation
Most are stationary or fixed to a location substations. linked to the power grid.

in shallow water, but floating turbines
could be used in deep water and hauled
into port during hurricanes.

Power grid

20+ miles from shore
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Staff graphic by DAN SWENSON

Deep water T Source: Bureau of Ocean Energy Management




Offshore Wind | i 4
1. Regulated and Supported

%

S rth Carnlina

JOOPER
® VERNOR

June 9, 2021

Y, " i
4RCH 3 : 1’% LXECUTIVE ORDER NO. 218

* Federal Government
» OCSLA; Bureau of Ocean Energy N

Management (Interior)
» 30 GW by 2030; 100 GW by 2050 T

» Inflation Reduction Act Burequ of- QEE-ERBTgNES R
a ﬂoé gﬂmnamyl;» a highly favorable business environment for offshore

wind manufeciurers and supply chain companics through its large skilled labor force, strong
community college system. innovative technology clusters, major research and development
facilities and universities, 1op-ranked business climate, and targeted indusiry suppori; and

. S t t ° WHEREAS, responsible offshore wind energy development can coexist with North
a e O o r a ro I n a Carolina’s military installations, which are critical for national defense, provide approximately

600,000 jobs, and contribuie approximately $70 billion annually to North Carolina’s economy and

the leadership of this state, including the undersigned. would not jeopardize these important

military installations; and

o] e . . .
> D E ‘ O I I l I I l e rC e l | t I I I t I e S ‘ O l I l I I l I S S I O n etC WHEREAS, North Carolina is committed o advancing the development of offshore wind
’ ’ ’ [] and the sccompanying supply chain through regional partnerships such as the Southeast and Mid-

Atlantic Regional Transformative Parinerships for Offshore Wind Encrgy Resources ("SMART-

EAS, North Carolina is
., third-in-the-nation
i shore

gy theough its robust clean
city, and position having the
of the United States: and

{December 3, 2018), which
Address Climate Change and
o transition 1o a clean cnergy

POWER™).

> E O 2 1 8 ° 2 8 G W b 2 O 3 O ° 8 G W b 2 O 4 O NOW, THEREFORE, by the suthority vested in me as Governor by the Constitution and
[ . ) the laws of the State of North Carolina, 1T 1S ORDERED:
ion 1. hore Wind I* %

.
> H 9 5 1 G S 1 4 3 A rt I C I e 2 1 ‘ The Swute of North Carolina will strive for developmenm of 2.8 gigawaus (“GW™) of
) (] (] offshore wind energy resources of the North Carolina coast by 2030 and 8.0 GW by 2040,




Offshore Wind
Federal Jurisdiction (mostly)

* Federal Government
» Bureau of Ocean Energy

Mana geme nt ( Interio r) Llll’lz::nlng & Analysis] [ Leaii:eg] [ Site Assessment ] :::sln::wn & O:::nations ]
> Responsible for activitiesinthe | o P T
Outer Continental Shelf w2 % e (L8 £
e Oil and gas '.lﬂ—=l1= .
* Renewable energy A o . A
e Sand / mineral resources S s s S

. . -1 . .
» Robust deconfliction process 7 — 10+ years from planning to operations

prior to any leasing
 Results in the identification

of “Wind Energy Areas”
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NC Wind Energy Area (WEA) Identification
(aka DECONFLICTION)
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https://www.boem.gov/sites/default/files/renewable-energy-program/State-Activities/NC/Fifth-Task-Force-Meeting/History-Presentation-Final.pdf

NC Wind Energy Area (WEA) Identification (contd)
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https://www.boem.gov/sites/default/files/renewable-energy-program/State-Activities/NC/Fifth-Task-Force-Meeting/History-Presentation-Final.pdf

NC Wind Energy Area (WEA) Identification (contd)
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Announced April 27,
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North Carolina’s
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Central Atlantic
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BOEM Renewable Energy Development Process
Timeline for Area Identification to Leasing to Operations

Initiate
Leasing Process Lease BOEM Deems COP BOEM
(RFI/Call) Sranted Submit SAP Complete & Sufficient Approves COP

@
@ @ & /

Site Assessment & Surveys

NEPA/Envirc

CENTRAL BOEM Reviews &

Installation Plans

\ ATLANTIC Approves SAP
.




Offshore Wind
A Win-Win-Win for North Carolina

1. Robust government regulation and
oversight = investor certainty

. Jobs in every trade/occupation (10K+)

. Potential S100B economic investment

. Renewable, carbon-free energy

. Improved air quality/public health
benefits

. Investments in underserved, under-
resourced communities
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Offshore Wind

2. Jobs in Every
Trade /
Occupation

Sales and Related Computer and Educational Instruction Legal Arts, Design,
Occupations Mathematical and Library Occupations Entertainment,
2% Occupations Occgupations 204 Sports, and
< 1% 1% Media
Business and Office and Administrative Occupations
Financial S 0 ati 1%
Operations o 3;::”[’ Sl
Occupations
3%
Management Occupations

3%

Transportation and Material
Moving Occupations
5%

Architecture and
Engineering
Occupations

5%

Construction and Extraction

Roughly %
occupations
are NOT
production,
installation,
O&M-related

Source: BVG Associates

Occupations
10%

Life, Physical, and Social
Science Occupations
15%




Training, Transitioning, and Reskilling
Creates opportunities for people to STAY in NC
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Training, Transitioning, and Reskilling
Creates opportunities for people to REMAIN in Rural NC, i.e.

 Accounting & Finance e Electrical Systems Technology
* Applied Engineering Technology * Industrial Systems Technology
 Business Administration * |nformation Technology

 Computer-Integrated Machining ¢ Mechanical Engineering Technology
 Welding Technology




Wlthm 50-miles of Martin County Seat...
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Offshore Wind
A Win-Win-Win for North Carolina

1.
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Robust government regulation and
oversight = investor certainty

. Jobs in every trade/occupation (10K+)
. Potential $100B economic investment
. Renewable, carbon-free energy

. Improved air quality/public health

benefits

. Investments in underserved, under-

resourced communities




Offshore Wind
3. Potential S100B Investment Opportunity

attug

v : et NC STATE
@#BVGassociates LQ fedfeer TiMMoNs croup [N

E‘h NC CLEAN ENERGY
I S TECHNOLOGY CENTER

Figure 96: Active Wind-Related Manufacturing Facilities in 2019
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LiNREL

power 0-50nm; NREL WIND Toolkit beyond 50nm. NATIONAL RENEWABLE ENERGY LABORATORY

Installed Capacity

0to 100 MW [ >100 MW to 1,000 MW [ >1,000 MW to 5,000 MW Il >5,000 MW to 10,000 MW |

Building North Carolina's
Offshore Wind Supply Chain

The roadmap for leveraging manufacturing and infrastructure advantages

httos://files.nc.qov/nccommerceraooumentsi=oneymancr=epor 1S7REpOT =ivor iiEGaronma=oe V-Supply-Chain-Assessment BVGAssociates asPublished-Mar3-2021.pdf

20


https://www.energy.gov/eere/articles/computing-america-s-offshore-wind-energy-potential
https://files.nc.gov/nccommerce/documents/Policymaker-Reports/Report_North-Carolina-OSW-Supply-Chain-Assessment_BVGAssociates_asPublished-Mar3-2021.pdf

b4 North Carolina
;o An OSW Manufacturing Powerhouse

1. Ranks 5 for manufacturing
GDP in U.S. & 1%t on East Coast
2. Employs > 470,000 workers at
10,250 companies (15t in
Southeast)
3. Can supply major-, lower-level
components, and materials for
entire East Coast OSW market
Waterfront infrastructure assets

SSSSS
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OSW is a HUGE Economic &
Business Development Opportunity

Investments in
Manufacturing Facilities
Needed To Establish a

Required Resources To Deploy 30 GW

of Offshore Wind Energy by 2030

Supply Chain by 2030

A Supply Chain Road Map for Offshore
Wind Energy in the United States

Matt Shields," Jeremy Stefek,! Frank Oteri,' Matilda Kreider,’
Elizabeth Gill,! Sabina Maniak,! Ross Gould,2 Courtney Malvik 2
Sam Tirone,? and Eric Hines®

1 National Renewable Energy Laboratory
2 Business Network for Offshore Wind
3 Tufts University

https://www.nrel.gov/wind/offshore
-supply-chain-road-map.html

NREL is a national laboratory of the U.S. Department of Energy T'EC h n Ical RE p nrt
Office of Energy Efficiency & Renewable Energy

Operated by the Alliance for Sustainable Energy, LLC N R E UTP—Smn_Bq-? 1 [I
This report is available at no cost from the National Renewable Energy
Laboratory (NREL) at www_nrel.gov/publications.

Contract No. DE-AC36-08G028308

2,100

Wind turbines

= 6,800

Miles of cable

Wind turbine
installation vessels

i 4

Cable lay vessels

<= 4-8

Transport vessels

{'c-]:l

Full—tlme equivalents

tr 2,100

Foundations

a 58

Crew transfer
vessels

<= 11
Service operation
vessels

Scour prIEGﬁOh
installation vessels

£« 4-6

Heavy lift vessels

§3 12,300-49,000

average annual workforce

i\ $3.5 billion

Wind turbines

1 $1.3 billion

Substructures

& $1.8 billion

Electrical components

<3 $3.5 billion

Installation vessels

N $8 billion

Ports

S$3 billion

Steel plates

$1.3 billion

Other components
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https://www.nrel.gov/wind/offshore-supply-chain-road-map.html
https://www.nrel.gov/wind/offshore-supply-chain-road-map.html

NC projected to
be leading state
for Tier 2 and
Tier 3 OSW
subassemblies

and __ _
subcomponents rmgf—

Low Medum  High

Figure 20. State adjacent industry manufacturing scale (AIMS) levels to produce Tier 2 and Tier 3
subassemblies and subcomponents for major offshore wind components for the domestic supply
chain scenario




Offshore Wind
A Win-Win-Win for North Carolina

1.
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Robust government regulation and
oversight = investor certainty

. Jobs in every trade/occupation (10K+)
. Potential $100B economic investment
. Renewable, carbon-free energy

. Improved air quality/public health

benefits

. Investments in underserved, under-

resourced communities




Offshore Wind
4. Renewable, Carbon-Free Energy Resource

Electricity Generation Technolegies Electricity Storage Electricity Generatio
Powered by Renewable Resources Technologles Technalogles Powe
1,800 Monrenewable Resou
1,600 Single Estimate for Maximum — ——
1,400 Hydragemn 03 —
e — Single Estimates Median —
ind energy has a s
1.000 Mimimum — ——
omparativel

modest life-cycle

2
Matural Gas -u| l D

Life Cycle Greenhouse Gas Emissions (g CO,e/kWh)
g

; _ . =
greenhouse gas NN t 5 ¢ B|af3\3
2 E ‘E 4 “E = § & =
- : o=k 21 : 1 I F 3
emissions footprint w s[5 F i 1§ !
1,000 — 3 § %
1o St Sl : IINREL
400 - *
Estimates 276041 46 16 5 144 10 186 16 29 1 99 BOMAB M 18411
Referemces  570:1 17 10 15 22 5 it 4 3 1 27 47071 10 531+9)

https://www.nrel.qov/analysis/life-cycle-assessment.html



https://www.nrel.gov/analysis/life-cycle-assessment.html

Offshore Wind
Renewable, Carbon-Free Energy Resource (cont’d)

CO, emissions of several power sources
per electric-generating capacity (including methane)
Coal-fired : , :

Wind turbines average just |
° ° thermal power . :_ﬁgqs
25 grams of CO, emissions per | o gbic ' ' '

thermal power
Natural gas

kilowatt-hour (kWh) of eemalyihe:

Natural gas
combined

EIectriCity generatEd MNuclear power |§

Water power

com pa rEd to . Geothermal power

Solar power |

> 38g/kWh for solar Wil : ; : ; i
» 474-599g /kWh for natural 0 200 400 600 800 1000

Life cycle CO, emissions (g-CO,/kWh)
gas

> 943g / kWh for coal M CO, emissions from combustion in power generation (direct)

=1 Others (indirect)

https.//www.researchqate.net/publication/258399637 Reducing Carbon Dioxide Emissions from Electricity Sector Using Smart Electric Grid Applicationst#tread



https://www.researchgate.net/publication/258399637_Reducing_Carbon_Dioxide_Emissions_from_Electricity_Sector_Using_Smart_Electric_Grid_Applications#read

Offshore Wind
A Win-Win-Win for North Carolina

1.
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Robust government regulation and
oversight = investor certainty

. Jobs in every trade/occupation (10K+)
. Potential $100B economic investment
. Renewable, carbon-free energy

. Improved air quality/public health

benefits

. Investments in underserved, under-

resourced communities




Offshore Wind
5. Improved Air Quality = Public Health Beneflts

Projected Total US Dea th P]th Capita US De th
due to Environmental Expos due to Environme tIEp

* Reducing GHG emissions to mitigate

climate change can result in health co-
benefits
* Over the next 50 years, meeting the c
goals of the Paris Agreement could
prevent (in the U.S.): -
» 4.5M premature deaths

» 1.4M hospitalizations/ER visits
» 300M lost workdays

» 1.7M incidences of dementia P
» 440M tons of crop losses nationwide

https://www.nasa.qov/feature/esnt/2021/reducing-emissions-to-mitiqate-climate-change-could-yield-dramatic-health-benefits-by-2030

=

mature Deaths
[P
5 kB &

d Pre:

Thousan
Pre



https://www.nasa.gov/feature/esnt/2021/reducing-emissions-to-mitigate-climate-change-could-yield-dramatic-health-benefits-by-2030

Offshore Wind
A Win-Win-Win for North Carolina

1.

9

Robust government regulation and
oversight = investor certainty

. Jobs in every trade/occupation (10K+)

Potential S100B economic investment

. Renewable, carbon-free energy
. Improved air quality/public health

benefits
Investments in underserved, under-
resourced communities




Offshore Wind
6. Investments in Under-served/- resourced Communltles

* Presidential EO 14008: Executive Order on
Tackling the Climate Crisis at Home

and Abroad
 Gubernatorial EO 246: NC’s
Transformation to a Clean, Equitable

Economy

» Justice and equity embedded
throughout executive agencies

https://www.usnews.com/news/politics/articles/2022-04-12/wh-environmental-justice-advisors-press-for-justice40; https://www.commerce.nc.qov/quidelines-north-carolina-offshore-wind-development-facts-ana-
fundamental-values/open

NORTH CAROLINA DEPARTMENT OF COMMERCE


https://www.commerce.nc.gov/guidelines-north-carolina-offshore-wind-development-facts-and-fundamental-values/open
https://www.commerce.nc.gov/guidelines-north-carolina-offshore-wind-development-facts-and-fundamental-values/open

Offshore Wind
Investments in Underserved/Under-resourced Communities

vz ] wwmu"“

Kitty Hawk

M),rll )

U § DOE Energy Justice Mapping Tool -
Dlsadvantaged Communities Reporter

https://www.commerce.nc.gov/qgrants-incentives/county-distress-rankings-tiers; https:/www.enerqy.qov/diversity/justice40-initiative; https://www.whitehouse.qov/briefing-room/presidential-actions/2021/01/27/executive-

order-on-tackling-the-climate-crisis-at-home-and-abroad



https://www.commerce.nc.gov/grants-incentives/county-distress-rankings-tiers
https://www.energy.gov/diversity/justice40-initiative
https://www.whitehouse.gov/briefing-room/presidential-actions/2021/01/27/executive-order-on-tackling-the-climate-crisis-at-home-and-abroad
https://www.whitehouse.gov/briefing-room/presidential-actions/2021/01/27/executive-order-on-tackling-the-climate-crisis-at-home-and-abroad

Seizing NC’s Offshore Wind Opportunity
NC TOWERS, SMART-POWER, and other acronyms
* EO 218 created NC TOWERS —
» Focus on economic opportunity —
and workforce development

» Four subcommittees working
to accomplish directives

* SMART-POWER regional

p a rt n e rs h i p .\[I-l."tIDRA.NDI‘M-:::::DERHTANDI.'\'G
Y M 0 U SS i g ne d Wit h t h e Maryland, North Carolina, and Virginia
To Create the Southeast n:d lli‘d-:\llall;:k T.ar?:n:I‘iT;;{;T;llta Partnership for
UK and Denmark Offshore Wind Energy Reso (8! 'R)




Offshore Wind is a
Win-Win-Win-Win-Win-Win
for North Carolina

1. Robust government regulation and
oversight = investor certainty

. Jobs in every trade/occupation (10K+)

Potential $100B economic investment

. Renewable, carbon-free energy

. Improved air quality = public health

benefits

Investments in underserved, under-

resourced communities
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Call to action/Question for you

What are you willing to do to bring these
opportunities to your communities?




Additional Resources

1. Visit the NC TOWERS website, meetings and subcommittees

2. Subscribe to our monthly newsletter / OSW industry list
3. Learn more about NC OSW efforts
4. Contact me directly!

JENNIFER MUNDT
Jennifer. Mundt@commerce.nc.gov
(919) 441-7430



https://www.commerce.nc.gov/
mailto:Jennifer.Mundt@commerce.nc.gov
https://www.commerce.nc.gov/about-us/boards-commissions/nc-taskforce-offshore-wind-economic-resource-strategies-nc-towers
https://www.commerce.nc.gov/business/key-industries-north-carolina/offshore-wind-industry/offshore-wind-industry-interest-list
https://video.pbsnc.org/video/the-potential-of-offshore-wind-energy-nwfm7b/?utm_source=(direct)&amp;utm_medium=(none)

North Carolina and the Offshore Wind Industry
Links to References and Primary Sources

Executive Order 80: https://governor.nc.gov/documents/files/executive-order-no-80-north-carolinas-commitment-
address-climate-change-and-transition-clean-enerqgy/open

NC Clean Energy Plan: https://files.nc.qov/ncdeg/climate-change/clean-enerqy-
plan/NC Clean Energy Plan OCT 2019 .pdf

SMART-POWER MOU: https://files.nc.qgov/governor/documents/files/ISMART-POWER-MOU FINAL.pdf
OSW Supply Chain Report: https://www.commerce.nc.qov/report-building-north-carolinas-offshore-wind-supply-
chain/open

Executive Order 218: https://governor.nc.gov/documents/files/executive-order-no-218/open

Energy Solutions for NC (HB 951): https://lwww.ncleq.qov/BillLookUp/2021/h951

Carbon Plan Order: https://starw1.ncuc.qov/INCUC/ViewFile.aspx?ld=7b947adf-b340-4c20-9368-9780dd88107a
NREL OSW Supply Chain Reports: https://www.nrel.gov/wind/offshore-supply-chain-road-map.html

NC-UK MOU: https://governor.nc.qov/news/press-releases/2022/07/20/north-carolina-and-united-kingdom-sign-
agreement-strengthen-economic-ties-and-transition-clean

NC-Denmark MOU: https://www.commerce.nc.gov/imemo-cooperation-offshore-wind-energy-and-related-sectors-
agreement-danish-energy-agency/download?attachment

How Green Is Wind Power, Really: https://www.forbes.com/sites/christopherhelman/2021/04/28/how-green-is-wind-
power-really-a-new-report-tallies-up-the-carbon-cost-of-renewables/?sh=5e2c4d0a73cd

Bernstein Research

Proceedings of the National Academies of Science: https://www.nasa.gov/feature/esnt/2021/reducing-emissions-to-
mitigate-climate-change-could-yield-dramatic-health-benefits-by-2030



https://governor.nc.gov/documents/files/executive-order-no-80-north-carolinas-commitment-address-climate-change-and-transition-clean-energy/open
https://governor.nc.gov/documents/files/executive-order-no-80-north-carolinas-commitment-address-climate-change-and-transition-clean-energy/open
https://files.nc.gov/ncdeq/climate-change/clean-energy-plan/NC_Clean_Energy_Plan_OCT_2019_.pdf
https://files.nc.gov/ncdeq/climate-change/clean-energy-plan/NC_Clean_Energy_Plan_OCT_2019_.pdf
https://files.nc.gov/governor/documents/files/SMART-POWER-MOU_FINAL.pdf
https://www.commerce.nc.gov/report-building-north-carolinas-offshore-wind-supply-chain/open
https://www.commerce.nc.gov/report-building-north-carolinas-offshore-wind-supply-chain/open
https://governor.nc.gov/documents/files/executive-order-no-218/open
https://www.ncleg.gov/BillLookUp/2021/h951
https://starw1.ncuc.gov/NCUC/ViewFile.aspx?Id=7b947adf-b340-4c20-9368-9780dd88107a
https://www.nrel.gov/wind/offshore-supply-chain-road-map.html
https://governor.nc.gov/news/press-releases/2022/07/20/north-carolina-and-united-kingdom-sign-agreement-strengthen-economic-ties-and-transition-clean
https://governor.nc.gov/news/press-releases/2022/07/20/north-carolina-and-united-kingdom-sign-agreement-strengthen-economic-ties-and-transition-clean
https://governor.nc.gov/news/press-releases/2022/07/20/north-carolina-and-united-kingdom-sign-agreement-strengthen-economic-ties-and-transition-clean
https://www.commerce.nc.gov/memo-cooperation-offshore-wind-energy-and-related-sectors-agreement-danish-energy-agency/download?attachment
https://www.commerce.nc.gov/memo-cooperation-offshore-wind-energy-and-related-sectors-agreement-danish-energy-agency/download?attachment
https://www.forbes.com/sites/christopherhelman/2021/04/28/how-green-is-wind-power-really-a-new-report-tallies-up-the-carbon-cost-of-renewables/?sh=5e2c4d0a73cd
https://www.forbes.com/sites/christopherhelman/2021/04/28/how-green-is-wind-power-really-a-new-report-tallies-up-the-carbon-cost-of-renewables/?sh=5e2c4d0a73cd
https://www.bernsteinresearch.com/CMS/Public/Login.aspx?ReturnUrl=%2fCMS%2fhome.aspx
https://www.nasa.gov/feature/esnt/2021/reducing-emissions-to-mitigate-climate-change-could-yield-dramatic-health-benefits-by-2030
https://www.nasa.gov/feature/esnt/2021/reducing-emissions-to-mitigate-climate-change-could-yield-dramatic-health-benefits-by-2030
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